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Electricity  in  the  Island  of  Java 
By   F.   G.    LUDERUS 

The  writer  of  this  article  supposes 
that  the  readers  of  Popular  Electrici- 

ty Magazine  would  like  to  know  some- 
thing about  the  uses  of  electricity  in  the 

"Far  East,"  especially  at  Batavia,  the 
capital  of  the  Dutch  East .  Indies,  and 
located  in  the  Island  of  Java. 

Still  impressed  by  the  disaster  of  the 
Titanic,  which  has  clearly  shown  the 
eminent  usefulness  of  that  wonderful  in- 

vention of  Mr.  Marconi,  the  wireless 
telegraph,  it  is  easy  to  understand  that 
I  first  will  tell  how  wireless  telegraphy 
is  represented  here. 
One  of  the  photographs  shows  the 

wireless  station  of  the  navy  depart- 
ment at  Weltevreden,  as  is  called  the 

newer  part  of  the  city  of  Batavia.  It 
looks  peculiar  on  account  of  the  odd 

shape  of  its  aerial,  being  built  in  the  man- 
ner of  the  masts  of  a  ship.  At  the  same 

time,  this  picture  indicates  the  charac- 
ter of  the  buildings  used  here  for  such 

purposes. 
Another  photograph  shows  part  of  the 

interior  of  the  station  with  its  operator. 
Bower  is  obtained  from  the  110  volt 

lighting  current.  This  current  is  trans- 
formed in  the  usual  way  by  a  motor-gen 

orator.  In  the  front  of  the  picture  is  seen 

the  large  sending  helix  and  also  the  en- 
closed spark  gap  on  which  is  the  word, 

"Bevens-Gevaarlvk'' — dangerous   to   life. 

At  the  left  is  clearly  visible  one  of  the 
great  Leyden  jars.  The  apparatus  used 
is  of  the  Telefunken  system.  When 

photographed  the  operator  was  just  re- 
ceiving a  call  from  a  warship. 

There  is  an  electric  lighting  plant  at 
Weltevreden.  In  the  days  when  there 
was  not  yet  an  electric  lighting  plant  the 
people  all  used  city  gas.  Now,  the  same 

company  has  erected  an  electric  plant  and 
the  demand  for  current  has  increased 

so  rapidly  that  enlargement  is  urgent. 
The  total  amount  of  the  power  is  now 

about  2000  horsepower  but  will  prob- 
ably soon  be  doubled  as  there  are  also  in- 

tentions to  add  a  plant  for  a  second  elec- 
tric street  railway  and  the  use  of  cur- 
rent for  light  and  power  B  steadily  in- creasing. 

It  is  very  curious  to  observe  the  na- 
tives and  to  hear  their  remarks  about 

electricity.  They  do  not  understand  at 
all  that  through  such  a  relatively  small 
wire  flows  a  curreni  that  lights  up  hun- 

dreds of  lamps  and  moves  heavy  ma- 
chines. The  common  explanation  is 

then:  "The  setan  (devil)  is  in  that  wire." The  writer  remembers  a  case  of  a 

young  native  boy,  who  unfortunately 

happened  to  touch  a.  broken  wire  t^'  the 
electric  light  circuit.  With  much  trouble 
some  passers-by  succeeded  in  saving him. 
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He  immediately  was  surrounded  by 
other  fellows  w!k>  asked  with  much  in- 

terest whether  the  wire  he  had  held  in 

his  hand  had  been  "so  hot,"  as  he  had 
yelled  so  loudly  and  had  made  such 
strange  movements. 
A  native  usually  supposes  of  anything, 

in  which  works  a  power  he  does  not  un- 
derstand, that  the  devil  is  in  it.  He  has 

thought  the  same  of  the  automobile,  that 
other  wonder  of  the  Twentieth  Century. 
One  must  not  draw  the  conclusion 

from  this  that  the  Malay  is  a  stupid 

person. 
On  the  contrary  in  many  cases  he 

shows  much  intelligence.  The  Malay  is 
a  good  engine  driver  on  railroads  and  in 
plants,  a  good  motorman  on  electric 
street  railways,  a  good  chauffeur,  etc. 
He  usually  understands  after  some 

weeks'  practice  the  whole  engine,  and  the 
European  boss  usually  can  leave  the 

whole  management  of  running  the  en- 
gine to  him.  He  is  also  a  clever  black- 

smith and  coppersmith.  He  has,  how- 
ever, one  bad  fault  and  that  is  that  he 

must  be  under  steady  control  ©f  Euro- 
peans as  the  natives,  without  hurting 

the  exceptions,  are  usually  very  much  in- 
clined to  apply  to  their  work  the  laisser 

aller  system. 
Most  of  the  native  boys  begin  to  work 

at  an  early  age,  their  parents  not  being 
inclined  to  send  them  to  school. 

However,  there  is  now  a  growing 
desire  to  profit  more  by  the  instruction 
offered  to  them  by  the  government.  The 
government  has  done  much  for  the 
natives  by  erecting  craft  schools  and  the 
great  number  of  apprentices  in  these 
schools  promise  that  soon  there  will  be 
here  a  good  class  of  workmen  as  well 
in    the   mechanical   as    in    the    electrical 

An  Electric  Foghorn 

There  is  an  electric  foghorn,  invented 
by  a  Canadian  engineer,  in  which  the 
noise  is  produced  by  half  a  dozen  clappers 
striking  a  gong  and  actuated  by  electro- 

magnets.   A  dynamo,  supplied  with  power 

by  a  naphtha  engine,  furnishes  the  cur- 
rent. About  600  strokes  per  second  fall 

upon  the  gong,  thus  producing  a  practi- 
cally continuous  sound  and  this  is  mag- 

nified and  governed  in  direction  by  a 
megaphone.  A  small  model  of  the  horn 
is  said  to  have  made  itself  audible  at  a 
distance  of  two  miles. 

Lightship  at  the    Mouth  of  the  Elbe 
The  new  German  lightship  Burge- 

meister  O'Szvald  which  was  built  to'  the 
order  of  the  Hamburg  state  authorities 
is  stationed  at  the  mouth  of  the  Elbe. 

The  most  important  feature  of  the 
vessel  is,  of  course,  the  powerful  light 
which  is  installed  52  feet  above  water 
level  on  a  tower  mast  situated  at  the 

center  of  the  ship.  The  light  is  main- 
tained by  a  storage  battery  of  large  ca- 

III  '\  /jM  IV-.N 

LIGHTSHIP  WITH  LOFTY  TOWER  MAST 

pa  city  and  not  directly  from  the  electric 
generating  plant  on  board,  in  order  that 
no  fluctuations  of  power  may  disturb  its intensity. 

A  powerful  siren,  worked  by  com- 
pressed air,  is  provided  for  use  in  fog 

or  bad  weather  when  the  visibility  of  the 
light  is  interfered  with.  The  vessel  is 

also  fitted  with  submarine  signaling  ap- 
paratus and  with  an  installation  of  wire- 

less telegraphy  apparatus  on  the  "Tele- 
funken"  system. 
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Signals  Before  the  Time  of  the 
Telegraph 

In  our  modern  days  we  are  so  accus- 
tomed to  the  use  of  the  telegraph  and  the 

telephone  that  it  is  hard  to  imagine  how 
people  in  the  old  times  could  get  along 

THE  CLAUDE  CHAPPE  STATUE  IN  PARIS 

without  them.  Before  the  days  of  elec- 
tricity there  was  used  a  method  of  visible 

signals  in  France  which,  considering  the 
slow  advance  made  by  science  at  that 
time,  was  quite  remarkable,  as  it  could 
cover  long  distances.  Claude  Chappe 
was  the  father  of  the  method,  and  he  set 

up  swinging  arm  signal  posts  upon  great 
heights  such  as  the  Montmartre  Hill  in 
Paris,  so  that  by  using  a  telescope  the 
signals  could  be  seen  at  another  hill  posl 
many  miles  off.  Then  the  operator  at  this 
second  post  repeated  the  message  to  a 

third  and  so  on.     This  is  in  fact  an  expan- 

sion of  the  method  which  was  used  even 

in  old  Greek  days  of  burning  a  signal  fire 
on  high  hills  so  as  to  announce  the  news 

of  a  victory.  The  Chappe  telegraph  in- 
deed served  a  similar  purpose,  for  Na- 

poleon, used  it  in  sending  army  messages 
across  the  country. 

The  picture  shows  a  monument  which 

is  set  up  on  one  of  the  principal  boule- 
vards in  Paris,  and  it  gives  an  exact  re- 

production of  the  telegraph  post  with  its 
pivoted  main  arm  and  the  two  swinging 
signal  arms,  all  these  being  worked  by 
cords   from   the  ground. 

Violet  Rays  in  Zinc  Mining 
The  violet  ray  has  been  put  to  a  use 

by  zinc  miners.  In  many  of  the  zinc 
mines  of  the  country  the  ore  occurs  in 
the  form  of  willamite,  or  silicate  of  zinc. 
This  is  found  in  a  vein  matter  made  up 
mostly  of  calcite.  In  order  to  get  the 
ore  freed  from  the  waste  calcite  and  in 

a  form  rich  enough  in  mineral  for  prac- 
tical smelting,  it  is  first  crushed  and  then 

run  over  Wilfley  concentrating  tables. 
which  separate  the  mineral  from  the 
calcite.  Here  trouble  arose,  however,  in 

the  fact  that  the  pure  zinc  ore  and  the 
calcite  were  both  of  a  shade  of  gray  so 
identical  in  appearance  that  the  human 
eye  could  not  distinguish  which  was 

which  as  they  lay  separated  on  the  con- 
centrating table. 

Then  some  genius  in  New  Jerse] 
covered   that   under    the    violet    ray    the 

zinc  silicate  ore   turned   a   brilliant    tur- 
quoise hue  in  color,  while  the  calciti 

mained  its  original  gray.     This  enabled 
even    the    must     ignorant    workman    to 

separate    the    waste    from    the    concen- 
trates,   since    the  line    of    demarcation, 

under  the  violet  ray.  stood  out  as  though 

marked  by  a  painter.     The  violel  ray  is 
now  used  in  zinc  mining,  not  only  in  the 
concentrating  mills.   Inn    also   in   the  un 
derground   workings,  to  determine  just 
where  the  zinc  ore  is  located,  the  m 

being     provided     with     a     violel 

apparatus. 



UNUSUAL   USES   OF   TELEGRAPH  WIRE 
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As  in  building  the  wonderful  Uganda 
railroad  the  engineers  suffered  many  * 

hardships,  continual  and  ^"-^0§k 
bitter  disappointments      ̂ J99^^HK 
and  had  to  overcome     ^H 
almost   insuperable 
difficulties,  so  with  the 
telegraph  construction 
engineers.     As  fast  as  they  could 
stretch  the  telegraph  wire  on 
the  poles  cut  for  the  purpose 
from  the  forests,  just  as  quickly 
would  the  natives  slip   down 
from  their  villages  and  cut  the 
line  so  as  to  obtain  the  wire. 
Now  wire  in  Africa  is  as  much 

a  power  as  are  dollars  in  America. 
No  native  beauty  or  warrior  considers 
herself  or  himself  of  any  account  unless 
plentifully  decorated  with  huge  coils  of 
heavy  wire.  They 
twist  the  wire  tight- 

ly round  their  fore- 
arms, round  their 

biceps  so  that  it  cuts 
into  the  flesh,  round 
their  calves  and  even 

on  their  legs  above 
the  knees.  Again 
they  will  make  huge 
necklaces  of  wire, 
platter  shaped, 
round  their  necks, 
as  well  as  hang 
bunches  of  it  from 

their  ears.  Wire — 

and  preferably  tele- 
graph  wire  —  is 
the  diamond  and 

pearl  of  Africa  in 

the  natives'  eyes. 
It  is  not  to  be 

wondered  at,  there- 
fore, that  the  na- 
tives dwelling  near 

the  telegraph  line  through  the  country 
looked  upon  the  poles  and  wire  as  a  per- 

fect Godsend.  The  poles  became  a  new 

kind  of  Ju-ju,  bringing  them  the  wire 

MASAI  WOMAN 
WITH  WIRE 

FINERY 

MASAI   FAMILY  TRAVELING   BY   UGANDA   RAIL- 
WAY—WOMAN DECKED  WITH  WIRE  ARMLETS 

their  hearts  craved  for. 

At  night  they  stole 
down  from  their  villages 
and  cut  the  wire  down  in 

lengths  of  ten  to  50  yards 
and  made  off  with  it  into 

the  jungles.  Particularly 
was  this  the  case  in  the 

Nandi  territory,  near  the  Vic- 
toria lake.  It  was  impossible 

for  the  government  to  patrol 
and  adequately  protect  every 

yard  of  the  584  miles  of  tele- 
graph wire  along  the  railroad 

track,  and  it  cost  them  many 
thousands  of  dollars  in  replacing 
wire  stolen  by  the  natives  for  their 

adornment.  As  the  years  rolled  on  the 
natives  were  taught  that  the  wire  was 
sacred,  but  at  fitful  intervals  the  tele- 

graph wire  is  still 
reported  down.  A 
repair  gang  is  sent 
out  to  make  good 
the  break,  and  they 
find  the  natives 
have  stolen  several 
hundred  yards  of 

good  wire.  Then 
the  telegraph  in- 

spector curses  the 
natives  in  no  mild 
terms.  But  as  long 
as  the  Africans  love 
wire  above  all 

things,  and  a  benefi- 
cent government 

will  operate  tele- 
graph lines  through 

1heir  country,  just 

so  long  will  they 
steal  the  wire. 
Punishment  has 

no  effect  upon  them. 
The  native  police 

are  in  sympathy  with  the  thieves.  Grad- 
ually the  government  has  learned  to  shrug 

its  shoulders,  replace  the  loss,  and  say 

with  the  natives — Kismet,  it  is  fate. 
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Artistic  Electroliers  for  a  Park 

In  parks  where  a  rustic  style  of 

landscape  gardening-  prevails,  a  lighting 
standard  in  keeping  with  the  general 
effect  is  essential,  although  this  point  is 

pends  and  engineers 
are  beginning  to  pay 
far  more  attention 
than  they  formerly 
did  to  the  details  that 
make  for  beautv. 

ENTRANCE  TO  GANESHA  PARK,  POMONA,  CALIFORNIA 

too  often  overlooked.  It  is  obvious  that 

a  cast  iron  lamp  post  of  ornate  design 

is  quite  out  of  harmony  in  such  sur- 
roundings. A  good  example  of  correct 

usage  is  found  in  the  park  in  Pomona, 

Calif.,  where  the  cobblestone-and-ce- 
ment  construction  of  the  lighting  stand- 

ards at  the  entrance  harmonizes  per- 
fectly with  the  rustic  bridge  which  they 

flank.  Each  is  surmounted  by  a  wrought 
iron,  four  light  electrolier. 

In  another  portion  of  the  same  park, 
the  arrangement  is  more  formal,  and 
here  the  electroliers  are  of  a  different 

type,  also  in  harmony  with  their  sur- 
roundings. In  this  case  a  simple  con- 

crete shaft  of  clean-cut,  graceful  lines 
rises  from  a  square  base  and  is  sur- 

mounted by  a  glass  shade  above  a  single 
incandescent  bulb.  A  curved  metal 

bracket  suspends  the  light  directly  above 
the  center  of  the  shaft. 

Although  it  may  seem  a  mailer  of 
slight  consequence,  it  is  upon  just  such 
small  matters  that  the  artistic  effect  de- 

Cured  a  Toothache 

"I  couldn't  have  attended  to  your  teeth 
to-day,  if  it  had  not  been  for  the  tele- 

phone," said  the  dentist. 
We  don't  suppose  the  patient  cared  a 

rap  about  that  part  of  it,  so  long  as  his 

suffering  was  relieved,  but  some  dentist- 
are  like  barbers  are  said  to  be,  and  talk 
a  blue  streak  to  their  victims. 

The  interest  of  the  patient  was  aroused 
in  this  instance,  however,  fur  the  dentist 

went  on  to  say:  "You  are  the  fourth 
case  I  have  treated  during  a  broken  ap- 

pointment. It  used  to  be  that  when  ap- 
pointments were  made  ahead,  the  d< 

would  never  know  when  one  was  to  he 

broken,  and  many  an  hour  was  lost  in 
waiting.        Now   everybody    ha-   a   tele 
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Legal  Regulation  of  the  Smoke  Nuisance 
By  JOHN   O'CONNOK,  JR. 

In  so  jar  as  the  smoke  nuisance  is  concerned  the  ideal  condition  in  any  large  city  would  be 
the  elimination  of  every  isolated  furnace  and  the  generation  of  all  energy  for  light,  heat  and 
power  at  great  electric  stations  where  fuel  could  be  burned  without  making  smoke.  Perhaps 

the  ideal  may  never  be  wholly  attained,  although  the  tendency  is  constantly  toward  such  con- 
centration of  energy  production.  At  any  rate,  electricity  is  bound  to  be  a  large  factor  in  the 

final  control  of  this  great  evil  and  readers  of  this  magazine  will  find  in  Mr.  O'Connor's  article 
much  enlightenment  on  the  subject.  The  author  is  economist  for  the  commission  on  Smoke 
Investigation  Department  of  Industrial  Research,  University  of  Pittsburgh  which  is  attacking 
the  problem  from  every  angle  and  in  a  way  to  make  the  final  results  attained  of  concrete  and 

definite  value  to  every  city  in  the  United  States. — Editorial  Note. 

As  legislation  follows  rather  slowly 

the  agitation  for  and  need  of  certain  re- 
form measures  and  as  the  question  of 

smoke  abatement  in  the  United  States 

is  of  comparatively  recent  date,  we  need 
not  be  surprised  to  find  that  the  passage 
of  ordinances  on  the  subject,  especially 

of  ordinances  that  are  in  any  way  effec- 
tive, has  taken  place  in  only  the  last 

ten  years.  This  is  not  true,  however,  of 
England  where  the  law  took  cognizance 
of  the  smoke  nuisance  as  early  as  1273, 
when  the  use  of  coal  was  prohibited  in 
London  as  prejudicial  to  public  health. 
There  is  in  existence  a  statement  that 

one  John  Doe  was  in  1306,  tried,  con- 
demned and  executed  for  burning  coal 

in  the  city  of  London.  Since  1273  there 
have  been  numberless  proclamations, 

parliamentary  commissions,  laws  and  or- 
dinances on  the  smoke  nuisance. 

It  was  about  30  years  ago  that  cities 
of  the  United  States  began  to  pass  smoke 
ordinances.  However,  as  early  as  1856 
an  ordinance  was  introduced  in  the  coun- 

cil of  Cleveland  to  prohibit  the  use  of 
soft  coal  in  manufacturing  plants  and 
some  time  prior  to  1869  Pittsburgh 
passed  an  ordinance  which  contained  the 

provision  "that  no  bituminous  coal  or 
wood  shall  be  used  in  the  engine  or  any 
locomotive  employed  in  conducting  trains 

upon  any  railroad."  Chicago  and  Cincin- 
nati were  the  first  cities  to  pass  general 

ordinances  on  the  subject,  the  first  or- 
dinance in  Chicago  being  passed  in  1881. 

Pittsburgh  did  not  have  an  ordinance  un- 
til 1891  and  then  it  was  for  only  a  section 

of  the  city. 

At  the  present  time  all  of  the  cities 
having  over  200,000  population  with  a 
few  exceptions — and  in  these  cities  the 
problem  is  not  acute — have  smoke  or- 

dinances, as  have  many  of  the  smaller 
cities  which  are  far  sighted  enough  to  be 
on  their  guard,  lest  this  modern  industrial 
plague  come  upon  them  in  its  full  wrath. 

The  source  of  power  of  governmental 
authority  to  abate  the  smoke  nuisance  is 

the  police  power  of  the  state.  We  are  al- 
ways tempted  to  think  of  this  power  as 

extending  only  to  the  protection  of  life 
and  property  in  its  narrow  sense  and  the 
maintenance  of  public  order,  but  more 
and  more  we  are  coming  to  know  that 

its  great  sphere  is  public  health  and  gen- 
eral welfare.  This  police  power  may  be 

delegated  by  the  state  legislature  to 
municipal  corporations  and  this  is  the 

power  under  which  municipalities  de- 
clare certain  acts  nuisances.  While  a 

municipality  may  be  authorized  in  gen- 
eral terms  to  declare  what  shall  constitute 

a  nuisance,  it  may  not  declare  that  to 
be  a  nuisance  which  in  fact  is  not.  At 

common  law  "dense"  smoke  was  not  a. 
nuisance  per  se  though  some  courts  have 
held  it  to  be  so  in  a  populous  city. 

The  Pittsburgh  ordinance  of  1906  was 
held  void  for  two  reasons,  one  of  which 

was  "that  the  legislature  of  Pennsyl- 
vania   had    likely    not    given    the    city 
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A  PIECE  OF  FILTEK  PAPEK  THROUGH  WHICH  THE 
VOLUME  OF  AlFk  BREATHED  BY  A  MAN  IN 

24  HOURS  HAS  BEEN  DRAWN 

sufficient  authority  to  pass  an  ordinance 

upon  the  subject."  The  city  at  once 
sought  and  secured  the  power.  Thus  it 
can  be  seen  that  in  order  to  deal  with  the 

smoke  nuisance,  cities  should  seek  specific 
authority   from  the  legislature. 

When  a  municipality  is  thus  empow- 
eied  it  is  then  in  position  to-  pass  an  or- 

dinance. It  is  a  difficult  matter  to  say 
what  the  essential  provisions  of  a  smoke 
ordinance  should  be  and  yet  from  out  of 
the  experience  of  the  different  cities  we 
are  able  to  point  out  certain  features 
that  are  necessary  if  the  ordinance  is 
to  accomplish  any  notable  results. 

In  our  day  and  generation  we  are 
looking  to  preventive  rather  than 

remedial  legislation  for  telling  achieve- 
ment. This  thought  leads  us  to  one  of 

the  fundamental  functions  of  a  smoke 

ordinance,  that  it  should  make  provision 
for  prevention  as  far  as  possible  of  the 

installation  of  improperly  designed  fur- 
nace equipment.  For  this  purpose  the  or- 

dinance should  provide  that  plans  and 

specifications  for  all  construction  work- 
on  furnaces  be  submitted  to  the  smoke 

inspector  and  be  approved  by  him  before 
the  work  is  started. 

This  feature  leads  us  to  the  point  thai 
since  it  is  so  important  a  provision  the 
ordinance  should  slate  the  qualifications 

of  the  man  whose  duty  it  is  to  pa 
these  plans  and  specifications.  Surely  it 
should  provide  that  he  be  an  engineer, 

"qualified  by  technical  training  and  ex- 
perience in  the  theory  and  practice  of  the 

construction  and  operation  of  steam 

boilers  and  furnaces." 
An  ordinance,  of  course,  should  state 

the  density  of  smoke  that  is  to  be  per- 
mitted and  provide  a  standard  of  meas- 

urement. On  the  first  point  care  should 
be  taken  lest  the  provision  be  somewhat 
vague,  for  this  has  been  the  rock  upon 
which  many  ordinances  have  been 
wrecked  in  courts.  In  speaking  of  this 

feature — the  fixing  the  density — Air.  S. 
B.  Flagg  of  the  United  States  Bureau  of 

Mines  .says,  "The  requirements  should 
represent  the  best  practice ;  the  standard 
set  should  not  be  an  impossible  nor  an 

impracticable  one ;  neither  should  it  rep- 

resent ordinary  or  poor  practice."  In some  ordinances  a  stack  well  within  the 

MODEL    SHOWING    THE   ANNUAL   SOOT    >-ALL    01 
LONDON 
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limits  as  set  by  the  ordinance  may  be 

responsible  for  the  discharge  into  the  at- 
mosphere of  many  times  as  much  soot 

as  another  stack  which  violates  the  or- 
dinance. 

The  mere  enactment  of  a  reasonable, 
efficient  and  enforcible  smoke  ordinance 

is  not  enough.  The  ordinance  must  be 
enforced.  At  this  point  most  of  the  cities 
have  fallen  short.  Sometimes  the  wrong 
methods  are  used  in  the  enforcement  of 

the  ordinance ;  most  of  the  time  the  meth- 
ods employed  are  altogether  too  lax  and 

feeble  to  secure  even  mediocre  results. 

To  remedy  this  situation  there  is  one 
great  weapon — public  opinion.  However, 
in  order  to  educate,  concentrate  and  focus 

public  opinion,  a  league  or  union.of  civic 
and  commercial  organizations  should  be 
formed  in  each  city.  Such  organizations 
seem  imperative  in  American  cities  until 
better  results  are  secured  by  way  of  en- 

forcing smoke  ordinances.  Eternal  vig- 

ilance on  the  part  of  the  public  is  the 
price  of  a  smokeless  atmosphere,  but  to 
those  who  enjoy  such  a  blessing  the 
price  is  not  a  whit  too  high. 

The  smoke  investigation  that  is  now 

being  conducted  by  the  Industrial  Re- 
search Department  of  the  University  of 

Pittsburgh  claims  for  itself  compre- 
hensiveness of  plan  if  no  other  merit. 

It  is  leaving  no  phase  of  the  smoke  prob- 
lem untouched.  It  is  the  hope  of  those 

who  planned  the  investigation  that  be- 
cause of  its  thoroughness,  the  work  will 

serve  as  a  basis  for  all  future  work  on 
smoke  abatement  in  the  United  States. 

To  be  sure,  the  investigation  is  being- 
made  with  particular  reference  to  Pitts- 

burgh, and  for  this  purpose  Pittsburgh 
lends  itself  as  a  huge  and  wonderful 
laboratory,  but  the  results  will  have  a 
nation-wide  application,  especially  in  view 
of  the  awakening  that  is  taking  place  in 
this  problem  throughout  the  country. 

TRACKLESS  TROLLEY  IN  CALIFORNIA 

The  electric  trackless  trolley,  which  has  been  used  for  a  considerable  period  with 
marked  success  in  Germany,  France  and  other  countries  of  Europe,  has  also  proved 
its  worth  in  the  mountainous  regions  of  California.  This  road,  specially  built  for 

auto  and  "trackless"  traffic,  is  about  twenty-five  feet  in  width.  The  road  has  some 
sharp  curves,  and  the  trackless  trolley  is  able  to  negotiate  them  with  ease.  Also  it 
has  no  difficulty  in  turning  aside  to  permit  it  to  pass  some  other  vehicle  which  it 
meets. 
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Signal  Light  that  Penetrates  Fogs 
An  alert  inventor  lately  surprised  the 

navigators  and  ferry  passengers  on  San 

Francisco>  Bay  with  a  new  electric  flash- 
light which  he  installed  on  pierheads 

and  elevations  on  shore  and  put  into 
operation,  both  day  and  night,  during 
foggy  weather.  The  bine  and  violet 
colored  flare  could  be  distinguished 
through  the  dense  mist  several  hundred 
feet  farther  than  the  customary  signal 
lights  and  put  joy  into  the  hearts  of 

captains  and  passengers  upon  its  appear- 
ance. 

In  principle  and  construction  it  is  not 
unlike  the  common  electric  arc  lamp. 

Two  carbon  rods  conveying  electric  cur- 
rent are  periodically  touched  and  sepa- 

rated, but  in  separating  they  draw  out 
or  stretch  the  arc,  when  it  becomes 

momentarily  more  highly  illuminative. 
When  the  maximum  point  is  reached  the 
arc    is    automatically     extinguished    by 

MB 

TYPE  OF  SIGNAL  LIGHT  THAT  PENETRATES 
FOGS  AND  A  LIGHTHOUSE  WHERE 

IT  IS  INSTALLED 

means  of  what  is  known  to  electricians 

as  a  magnetic  blow-out,  thus  producing 
a  periodic  signal  which  may  be  varied  to 
designate  different  localities. 
The  U.  S.  Supervising  Board  of 

Steamboat  Inspectors  has  placed  its  ap- 
proval upon  the  light  and  has  permitted 

its  use  on  ships.  It  is  doubtful  if  a  more 

powerful  practical  light  exists  and  the 
simplicity  of  its  principle  and  mechanism 
is  remarkable.  One  conspicuous  it. 
interest  connected  with  it  is  the  fact  thai 

its  principle  is  not  new  to  the  electrical 

world  yet  how  it  came  about  thai  in- 
ventors have  failed  to  put  it  to  practical 

use  before  now  is  a  mystery.  The  pro- 
ducer of  this  interesting  device  caught 

the  idea  from  a  flashing  trollej  pole 

scraping  along  the  wire.  The  pene 

trative  light  emitted  by  the  arcing  cur- 
rent impressed  him,  with  the  result  thai 

an  electric  flash  lamp  Utilizing  the  idea 

was  constructed,  and,  fortunately,  pro- 
tected by  a  basic  patent. 



PICTURE   TRANSMISSION   BY  WIRE 

There  have  been  several  inventions  brought  out  in  the  past  few 

years  for  the  transmission  of  photographs  by  telegraph  for  some  dis- 
tance, among  them  one  by  the  German  physician   Korn.     The 

London  Daily  Mail  a  year  or  two  ago  tried  out  such  an  invention, 
wmmmm&mmmmmmmmmmmmmmmmwMwmmmmammJMmm  muni  wii 

AT  THE  TOP  OF  THE  PAGE  IS  SHOWN  A  RECEIVING  CYLINDER 
BEARING   A  PICTURE  SENT   BY  WIRE   FROM   BORDEAUX  TO 
PARIS  IN  FOUR   MINUTES;    IN  THE  CENTEK,  COMPLETE 

SENDING   APPARATUS   IN   DR.  BELIN'S   LABORATORY 

sending  photos  from  Paris  to  London.  This  inven- 
tion was  also  tried  by  a  New  York  newspaper.  These 

inventions  were  adapted  to  "telegraphing"  the 
photographs  over  telephone  wires. 

These  inventions  were  based  upon  the  use  of 
selenium,  which  has  the  curious  property  of  becoming  a  bei> 
ter  conductor  of  electricity  in  the  presence  of  light  than  in 
darkness.  But  the  inventions  have  never  been  brought  to 
a  perfect  state,  owing  to  various  adverse  conditions,  so  they 
have  been  heretofore  more  or  less  scientific  curiosities,  rather 
than  possessing  commercial  practicability. 

A  French  physician,  M.  Edouard  Belin,  who  has  studied  for  a  long  time  ways  and 
means  of   solving  this  interesting  problem,  has  brought  out  a  new  apparatus  for 

10 
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sending  photos  by  telegraphy,  which  pro- 
ceeds along  new  lines.  A  brief  descrip- 

tion of  this  system  appeared  in  the  April 
issue  of  this  magazine.  Some  further 
facts  are  now  available,  together  with 

photographs  of  the  apparatus  and  a  pic- 
ture actually  transmitted  in  this  way, 

which  are  here  presented.  t 
A  French  writer,  Salagnac,  describes 

some  interesting  experiments  at  Dr.  Be- 
lin's  laboratory  in  which  he  assisted  the 
inventor  in  the  exchange  of  sketches  and 

photographs  by  telephony.  The  experi- 
ments were  made  in  the  laboratory  of 

Dr.  Belin,  in  the  Rue  de  la  Lancette.  By 
actual  test  the  transmissions  of  the  sub- 

jects were  made  in  four  minutes,  and, 
notwithstanding  some  imperfections  of 
detail  in  sending,  the  results  obtained 
were  remarkable. 

Dr.  Belin's  process  excludes  entirely 
the  use  of  selenium.  He  uses,  on  the 

contrary,  a  system  of  hollows  or  de- 
pressions and  reliefs  or  raised  points, 

and  so  the  passage  of  a  stylus  over  the 
various  parts  of  the  picture  determines 

the  intensity  of  the  current  (proportion- 
ate to  the  whites,  blacks  and  half-tones 

of  the  picture)  which  is  sent  over  the 
wire. 

Further,  he  obtains  a  regularity  and  a 

rapidity  of  transmission  hitherto  un- 
known, by  substituting  for  the  direct 

current  an  alternating  current  of  high 
frequency. 

Again,  and"  here  is  the  most  interest- 
ing fact  about  the  invention,  he  has  per- 

fected an  apparatus  for  transmission 

that  can  be  readily  packed  up  and  trans- 
ported, one  that  weighs  only  eight  kilos 

and  can  be  instantly  adapted  to  any  tele- 
phone system  and  cut  in  on  any  tele- 

phone line. 

An  operator  with  this  portable  appa- 
ratus  could   go   to   Marseilles,    Nice    or 

Bordeaux  and  telephone  to  Paris,  or  go 

to  Philadelphia  and  telephone  (tele- 
graph would  be  a  better  word,  since  tele- 
phone means  to  speak  over  a  wire)  to 

New  York  a  portrait,  a  sketch  or  plan 

or  a  photograph  the  same  night  the  pic- 
ture is  made. 

In  the  experiments  by  Belin  and 

Salagnac,  in  transmission  from  Bor- 
deaux of  pictures  13  by  18  centimeters, 

one  hour  was  required  for- the  prepara- 
tion of  the  pictures  in  relief  and  four 

minutes  for  the  transmission. 

In  other  inventions  of  this  sort,  the 

receiving  apparatus  had  to  be  perfectly 
synchronized  with  the  sending  apparatus, 
and  the  sending  mirror  oscillating  its  rays 

over  the  selenium  contacts  had  to  be  reg- 
ulated, strictly  according  to  the  intensity 

of  the  current  being  received.  The  im- 
pressions thus  received  by  the  sensitized 

paper  in  the  dark  chamber  where  it  re- 
volved over  a  cylinder  correspond  exact- 

ly with  the  intensity  of  the  current  being 
transmitted,  reproducing,  in  order,  the 
shadows,  the  half  tones  and  the  high 
lights  of  the  picture  to  be  shown.  Then 
the  sheet  of  sensitized  paper  had  to  be 
developed  as  was  the  original.  This 

process  presented  various  incon- 
veniences. It  was  difficult  to  regulate  the 

selenium  cells  to  constant  conductibility 
of  the  current.  Further  it  was  found 
that  the  selenium  was  more  or  less  slow 

in  transmitting  the  luminous  rays  and 

consequently  the  electric  current.  Final- 
ly, there  were  troubles  with  the  well 

known  irregularities  of  the  current  used 

on  the  telephone  lines.  Hence  the  inven- 
tion was  cast  aside  as  impracticable  for 

any  extended  commercial  use. 

Judging  by  the  results  obtained  by  Dr. 
Belin's  invention,  however,  there  is  yet 
a  chance  of  (his  problem  being  worked 
ou1  to  a  practical  commercial  solution. 



tut  as  a  rule,  hard  and  careful  workers, 

as  anxious  to  have  that  light  on  as  your- self.. 

A  modern  arc  lamp  is  a  device  which 
produces  light  by  means  of  an  electric 

arc  between  the  ends  of  two 
electrodes.  The  intense  heat 
of  the  arc  consumes  these 
electrodes.  The  length  of  the 
arc  and  hence  the  candle- 

power  of  the  lamp  is  kept  con- 
stant by  means  of  automatic 

devices  contained  within  the 

lamp  itself  which  feed  the 
electrodes  together  as  fast  as 
they  are  burned  away.     The 

READY  TO 
SWING   ON    THE 
OUTL,<.    GLOBE 

The  lamp  was  out  and  that 
accounted  for  it — an  ugly  fall 
as  you  swung  around  the 
corner  in  the  snowstorm  and 

unexpectedly  onto  a  rough, 
icy  pavement.  The  snow  up 
your  sleeve  and  the  wind  in 

your  face  only  helped  to  clar- 
ify a  fitting  expression  to  apply  to  the  light- 
ing company,  for  of  course  they  should  have 

had  that  light  burning. 

One- object  of  this  story  is  to  introduce  you 
to  the  three  men  responsible  for  the  lamp 

being  out — the  operator  at  the  station,  the 
trouble  shooter  and  the  trimmer — but  more 
especially  to  the  lamp  trimmer  and  some  of 
the  difficulties  he  must  overcome.  And  when 

you  have  finished  you  will  doubtless  have 
concluded  that  the  trimmer  and  his  two  co- 

workers are  not  such  bad  fellows  after  all, 
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principal  parts  of  a  lamp  mechanism  are 
the   clutch   and   the   controlling   electro- 

magnets   known    as    the    "shunt"    and 
"series"  coils.     The  action  of  these  coils 
is  transmitted  to  the  electrodes 

by   means    of   various   levers, 
yokes    and    other    mechanical 
members  and  is  checked  and 

controlled  by  means  of  coun- 
terweights and  dashpots  with- 

in the  metal  housing. 
The  arc  if  exposed  directly 

to  the  atmosphere  would  con- 
sume the  electrodes  rapidly. 

In  the  more  modern  arc  lamp 

L   le^'^lfe-l l^B 
91 4 

SB 
1 AK 

BIRDS  BUILD 
THEIK  NESTS 
IN  THE  HOOD 

OF  THE  LAMP 

PULLS  IT  UP  AGAIN  WHEN  HE  IS  THROUGH 

the  air  is  excluded  from  the 

arc  by  means  of  an  inner 
glass  globe  which  seats  tightly 

upon  the  "gas  cap"  and  by 
keeping  the  arc  surrounded 
by  inert  gases  greatly  delaj  s 
combustion  of  the  carbons  or 

electrodes  and  increase-  the 
life  of  the  lamp. 

Series  street  arc  lamps  are  usually  run  in 
circuits  covering  many  miles  of  streets.  The 

average  series  alternating  current  circuit  is 
usually  composed  of  from  50  to  75  lamps, 
each  lamp  consuming  from  50  to  90  volts  ̂ \ 
circuit  pressure  depending  on  the  make  and 

type  of  lamp.  Ii  is  obvious  that  the  total  cir- 
cuit pressure,  being  the  sum  ot  the  individual 

lamp  voltages,  sometimes  runs  very  high, 

Often  to  6,000  or  8,000  volts.  Therefore  a 
series  arc  circuit   is  not  a  thing  to  he  lightl) 
13 
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trifled  with,  or  to  bandied  while  alive. 
Primarily  the  duty  of  a  trimmer  is  to 

replace  burnt  out  carbons  with  new  ones. 
This,  however,  is  only  the  beginning  of 
his  work.  He  must  be  an  all-around 
electrician  as  well. 

The  trimmer  may  go  about  his  work 
in  any  one  of  three  ways  determined  by 
means  that  must  be  used  to  get  to  the 
lamps. 

The  "wagon  trim"  trimmer  uses  either 
a  horse  drawn  or  motor  driven  wagon 
upon  which  a  high  platform  is  built,  the 
height  of  this  platform  being  such  as  to 
bring  the  trimmer  within  convenient 
reach  of  his  lamps.  Sometimes  the 
trimmer  is  alone  upon  the  wagon  and 
may  drive  it  from  the  platform  above  or 

from  the  driver's  seat  below.  He  may 
have  a  helper  and  sometimes  even  a 
helper  and  a  driver.  At  any  rate  he  has 
no  walking  to  do  and  can  handle  his 
work  in  a  very  convenient  position,  all 
things  considered.  However,  the  sudden 
starting  of  a  tower  wagon,  a  scared 
horse,  a  collision  with  another  vehicle  or 
a  breakdown  makes  a  wagon  trim  man 
keep  his  eyes  open.  A  fifteen  foot  drop 
onto  a  hard  and  unsympathetic  pavement 
is  not  greatly  to  be  desired  and  by  the 
same  token,  if  a  trimmer  happens  to  be 
holding  tightly  to  a  lamp  or  pole  and  the 
wagon  goes  away  and  leaves  him,  so  to 
speak,  all  up  in  the  air,  the  spectacle  may 

be  highly  edifying  to  the  innocent  by- 
stander, but  the  humor  of  the  situation  is 

seldom  appreciated  by  the  trimmer. 
The  "ladder  trim"  trimmer  is  his  own 

pack  horse.  A  ladder,  a  bag  of  carbons 

and  his  tools  constitute  his  traveling  out- 
fit and  he  hoofs  it  from  lamp  to  lamp. 

While  this  method  is  slower  than  wagon 
trim  there  are  conditions  under  which 

trimming  can  be  done  in  no  other  way 
and  which  make  this  method  necessary. 
This  applies  where  lamps  are  so  situated 
that  a  wagon  cannot  be  driven  up  to 
them  and  where  they  cannot  be  lowered 
for  trimming. 

The  "windlass"  trim  man  stands  on  the 
ground  to  do  his  work.     As  in  ladder 

trim  he  must  carry  his  equipment.  He 
lowers  each  lamp  which  in  some  cases 
is  thus  made  dead,  while  in  others  the 

lamp  leads  are  long  and  flexible  and  de- 
scend with  the  lamp  which  is  always  in 

circuit. 

No  matter  what  method  the  trimmer 

uses,  there  are  certain  dangers  to  which 
he  is  always  subject.  One  of  the  most 
common  is  that  the  circuit  on  which  he 

is  working  may  become  crossed  with 

some  "live"  circuit,  thus  making  his  cir- 
cuit alive  and  at  the  least,  giving  him  a 

shock  more  or  less  severe  and  occasion- 
ally burning  or  killing  him.  Again  the 

circuit  on  which  he  is  working  may  be 

accidentally  "cut  in"  (switched  on)  at 
the  station  with  the  same  results  as  a 

"foreign  cross."  Induction  from  near- 
by live  circuits  is  also  occasionally  an  an- 

noying and  sometimes  a  dangerous  fac- 
tor to  be  reckoned  with. 

In  one  particular  instance  a  trimmer 
on  a  small  system  was  sent  to  trim  a 
lamp  which  was  reported  out  while  the 
circuit  was  alive.  This  particular  lamp 

was  grounded  upon  (leaking  current  to) 
the  suspension  cable  and  the  trimmer 
knew  it.  The  circuit  pressure  was  about 
8,600  volts  and  the  ground  was  wet  from 
a  recent  heavy  rain  so  the  trimmer  stood 
upon  an  insulating  stool  and  lowered  the 
lamp,  trimmed  it  and  started  to  wind  it 
up  to  its  normal  operating  position.  In 
order  to  better  reach  the  windlass  he 

placed  his  insulating  stool  upon  the  curb- 
stone. In  winding  up  the  cable  the 

motion  jarred  the  stool  off  the  curb  and 

dropped  the  trimmer's  feet  onto  the 
ground,  thus  putting  him  in  as  a  link  in 
a  complete  ground.  He  retained  his  hold 
on  the  windlass  for  several  seconds  and 

then  released  it,  dropping  in  a  limp  heap 
to  the  ground,  dead. 
No  other  trimmer  perhaps,  gets  into 

so  many  precarious  positions  as  he  who 
trims  from  a  ladder.  Some  poles  are 
built  with  steps  upon  which  the  trimmer 
may  climb,  but  he  must  get  on  his  ladder 
in  order  to  reach  the  first  step.  Other 
poles  have  no  steps  at  all  and  the  trimmer 
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must  have  a  ladder  long  enough  so  that 
he  can  reach  the  lamp  from  the  top  rung. 
To  get  the  best  results  while  trimming  it 
is  necessary  for  the  trimmer  to  have  both 
hands  free  to  work  with.  He  may  be 
able  to  throw  one  leg  around 
the  pole  and  hang  on  but  in 
many  cases  he  must  use  his 

lineman's  safety  belt  and 
strap  which  he  usually  wears. 
In  winter  this  kind  of  work 

TRIMMING    IN    PLACES 
WHERE  WAGONS 

CANNOT  GO 

eyes  with  dust  from  their  nests  and  occa- 
sionally startle  him  by  flying  out  into  his 

face.  Bats,  squirrels  and  an  occasional 
owl  are  sometimes  found  under  lamp 
hoods,  to  the  annoyance  of  the  trimmer. 

The  globes  of  arc  lamps 
cause  the  trimmer  many  hours 
of  hard  and  tiresome  labor. 
These  must  be  well  cleaned 

and  polished  at  each  trim, 
both  for  the  sake  of  appear- 

SMALL  BOY    WITH  A  STONE 

ceases  to  be  a  joke. 
Let  anyone  who  doubts 
this  try  hanging  on  to  a 
slippery,  icy  pole  in  a 

cutting  wind,  putting- 
carbons  in  a  swinging, 
swaying  arc  lamp  in 
just  the  right  way. 
Our  versatile  little 

friends,  the  English 
sparrows,  seem  to  re- 

gard as  their  very  own, 
any  lamps  of  such  con- 

struction as  enables  them  to  build  nests 

therein.  They  seem  to  suffer  no  harm 
nor  inconvenience  from  the  close  proxim- 

ity of  high  tension  current  or  from  the 

constant  light  near  by,  but  calmly  pro- 
ceed to  build  homes  and  raise  families  in 

the  hoods  of  the  lamps  without  the  slight- 
est regard  for  the  feelings  of  the  trim- 

mer.    They  dirty  up  his  globes,  fill  his 

THE  TROLLEY  WIRES  AND  LINES  MAY 
BECOME   CROSSED 

TAKING  OFF  THE  OUTER, 
GLOBE 

ance  and  for  efficiency. 
A  cracked  or  broken 

inner  globe  on  an  in- 
closed arc  lamp  will 

admit  oxygen  to  the 

arc,  allowing  the  elec- 
trodes to  burn  rapidly 

away  causing  what  is 

called  a  "short  life." he  inner  globe  has  a 

ground  rim  which  -eats on  a  turned  flange 

above  the  arc.  This 

flange  is  called  the  "gas  cap"  and  must 
also  he  well  cleaned  at  each  trim  in  or- 

der to  allow  the  inner  globe  which  is  usu- 
ally held  up  to  it  by  a  spring,  to  seat 

properly.  Brushing  gas  caps  is  at 
best  a  dirty  job,  hut  when  a  trimmer  gets 
through  with  a  circuit  of  flaming  are 
lamps  he  looks  as  if  he  had  rolled  in  a  bed 
of  \er\  line  coal  screenings. 
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Broken  globes  are  caused  by  many 
things,  chief  of  which  is  the  small  boy 

with  a  stone.  Others  not  quite  so  com- 
mon but  quite  as  annoying  to  the  trim- 

mer may  be  mentioned.  For  instance,  if 
an  arc  circuit  is  suddenly  cut  out  and  in 
a  few  minutes  cut  in  again,  the  gases 
of  combustion  may  have  become  mixed 
with  air  in  just  the  right  proportions  to 

form  an  explosive  mixture  approximat- 
ing the  firing  charge  in  a  gas  engine 

cylinder.  Consequently,  if  the  circuit  is 
started  again  at  just  the  right  time,  the 

arcs  will  ignite  this  gas,  cause  an  explo- 
sion and  the  whole  series  of  globes  may 

go  off  like  a  string  of  miniature  Nihilistic 
bombs.  The  time  necessary  to  allow 
such  a  mixture  to  form  may  be  easily 
determined  by  test  and  the  operators  at 
the  station  cautioned  never  to  cut  in  a 

circuit  within  several  minutes  of  its  criti- 
cal time. 

The  mechanism  of  an  arc  lamp  is  usu- 
ally protected  from  the  weather  by  a 

suitable  housing.  However,  during  a 
hard  storm,  rain  or  snow  may  drift  into 

a  lamp  casing  through  the  tiniest  crev- 
ices and  cause  rusting  of  iron  and  steel 

parts  thus  preventing  them  from  work- 
ing freely.  Water  sometimes  finds  its 

way  to  the  carbon  and  drips  down  into 
the  inner  globe.  The  heat  of  the  arc 

first  evaporates  the  water  and  then  dis- 
integrates it,  forming  a  sort  of  water 

gas,  the  combustion  of  which  changes  the 
color  of  the  arc,  causes  a  short  life  and 
usually  ends  by  breaking  the  inner  globe. 

In  order  to  prevent  the  sticking  of 
electrodes,  most  enclosed  carbon  lamps 
are  trimmed  with  a  cored  and  a  solid 
carbon.  The  cored  carbon  has  a  center 

of  very  soft  carbon  of  high  conductivity, 

which  prevents  crusting  over  of  the  car- 
bon points  with  a  non-conducting  slag 

which  may  stick  the  carbons  together  or 
by  insulating  them  from  each  other,  may 
prevent  the  lamp  from  starting.  The 
lamp  is  usually  trimmed  with  a  lower 
carbon  of  half  the  length  of  the  upper 
and  hence  when  the  lower  carbon  is 

burned  down  to  such  a  point  that  the 

automatic  cutout  shunts  the  lamp  out  of 
circuit,  the  upper  carbon  is  burned  down 
to  slightly  more  than  half  its  original 
length.  The  trimmer  saves  all  of  these 
stubs  and  cuts  them  to  half  the  original 
upper  carbon  length  for  use  as  lower 
carbons  on  the  next  trim. 

The  old  style  open  arc  lamp  will  burn 
only  one  night  on  a  trim  and  hence  must 
be  trimmed  every  day.  It  has,  however, 

two  advantages  from  the  trimmer's 
point  of  view.  It  has  no  inner  globe  and 
no  stubs  are  required.  But  these  advan- 

tages are  being  embodied  in  the  newer 
forms  of  arc  lamps.  The  modern  arc 
lamp  will  burn  from  50  to  200  hours  on 
one  trim,  depending  on  type  and  make. 
This  means  that  the  trimmer  will  not 

have  to  trim  so  often  on  any  particular 
circuit  with  lamps  of  longer  life.  But  his 
time  of  trimming  will,  of  course,  depend 
upon  the  method  of  operation  and  time 
of  year. 

This  brings  up  the  question  of  how 
the  trimmer  knows  when  a  circuit  needs 

trimming.  He  knows  the  life  of  his 
lamps  on  each  circuit.  The  station 

operator's  log  book  record  shows  the 
"time  on"  and  "time  off"  of  each  and 
every  circuit  controlled  from  the  station. 
From  these  data,  the  chief  trimmer  gets 
the  length  of  run  for  each  night.  The 
total  of  the  runs  is  kept  on  a  trimming 
schedule  and  as  the  total  approaches  to 
within  a  certain  limiting  time  of  the  life 
of  the  lamps,  the  chief  sends  a  trimmer 
out  on  the  circuit.  Lamps  must  not  be 
trimmed  too  early  or  time,  labor  and 
material  will  be  wasted ;  nor  too  late  or 
there  is  a  chance  of  the  circuit  being  out. 
On  systems  where  the  service  requires 
that  some  of  the  circuits  operate  all 
night,  others  till  midnight  and  still  others 
to  alternate  from  all  night  to  midnight, 
the  distribution  of  trimming  is  no  small 
problem  by  itself.  On  any  system  where 
a  large  number  of  circuits  are  operated, 
the  trimmer  has  a  hard  time  distributing 
his  work  to  the  best  advantage. 

Occasionally  he  strikes  some  things 
that  show  how  much  the  public  knows 
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about  his  work.  One  day  a  trimmer,  be- 
ing out  of  matches,  but  having  induced 

somebody  to  stake  him  to  a  pipeful  of 

tobacco,  accosted  a  passerby  with  a  re- 
quest for  a  match.  The  pedestrian 

looked  up  at  the  trimmer,  then  at  the 
lamp  he  was  working  on,  handed  over  a 

bunch  of  matches  and  asked,  "What's 
the  matter  ?    Won't  it  burn  ?" 
The  trimmer  is  responsible  for  in- 

dividual lamp  outages.  In  case  a  cir- 
cuit is  out  due  to  line  trouble  the  re- 

sponsibility rests  with  the  trouble  shoot- 
er. If  a  circuit  is  out  due  to  station 

trouble,  it  is  up  to  the  operator.  These 
two  men  have  troubles  af  their  own,  as 

a  class,  -and  this  is  about  all  the  consola- 
tion the  trimmer  has  to  make  up  for  all 

he  undergoes  on  his  own  job. 
-In  the  summer  the  trimmer  works 

fewer  hours  and  fights  the  heat,  dust, 
rain,  bugs  and  birds.  In  the  winter  he 
works  long  hours  and  has  to  contend 
with  weather  of  all  kinds.  His  job  is  by 
no  means  an  easy  one,  but  it  is  seldom 
that  we  lack  light  at  the  corners  and 
alleys  from  any  fault  of  his.  It  is  pretty 
certain  too  that  he  earns  the  very  modest 
salarv  that  he  draws. 

A  Campaign  for  Safety 
The  Chamber  of  Commerce  of  Roches- 

ter, -New   York,   has   started   a  crusade 
against  accidents.     An  immense  electric 
sign   has   been   erected    prominently   on 

UNIQUE  SIGN   IN   ROCHESTER 

the  aqueduct  over  the  Genesee  River. 

"Life  is  Sweet.  Resolve  to  be  Careful," 
it  spells  out  in  letters  of  red  and  white. 

One  morning,  about  the  time  the  sign 
was  installed,  all  the  street  cars  ap- 

peared, each  bearing  a  white  placard 

on  which  was  a  flaming  red  letter  "S." 
The  next  morning  the  placard  bore  the 

announcement,  "Safety  first — A  void 

Accidents." These  matters  have,  of  course,  become 

the  talk  of  the  town  and  people  are  al- 
ready becoming  more  careful. 

Testing  Wine  in  a  Telephone  Circuit 
There  has  been  discovered  in  Switzer- 

land a  means  of  testing  wine  by  means  of 
•  an  electric  current.  The  experiment  is 
based  on  the  conducting  property  of 
pure  wine.  A  tube  containing  the  wine 
to  be  tested  is  placed  in  a  telephone  cir- 

cuit. If  the  wine  is  pure  the  conduc- 
tivity remains  good  and  the  transmission 

is  perfect.  If  it  has  been  adulterated  it 
is  said  that  the  transmission  is  so  affect- 

ed that  the  adulteration  is  easily  detected. 

Burglar  Alarm  for  a  Vault 

A  storekeeper  who  took  in  large  sums 
of  money  after  banking  hours  was  in  fear 
that  some  one  would  enter  his  store  and 

break  into  his  vault.  His  living  rooms 
were  in  the  same  building  as  the  store. 
Several  thick  walls  were  between  the 

two  places,  and  there  was  the  possibility 
that  burglars  entering  his  building  might 
break  into  the  vault,  which  was  in  the 
back  of  the  store,  before  he  even  knew 

of  their  presence. 

Pie  therefore  put  in  an  ingenious  bur- 
glar alarm  as  follows:  First  he  put  down 

two  electric  push  buttons  in  the 
one  being  inserted  in  an  electric  light 
circuit  of  low  voltage  and  the  other  in 
an  electric  bell  circuit,  both  going  to 
his  room. 

Above  the  buttons  he  laid  a  thin  v> 

en  floor.  If  anyone  then  entered  the  vault 
room  the  thin  floor  would  press  two 
buttons  and  send  a  double  alarm  to  Ins 
room,  in  the  daytime  simple  switches 
were  employed  to  open  the  circuits  and 
keep  the  alarm-  from  acting  when  clerks 
entered   the  vault. 
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It  is  a  matter  of  nursery  tale  record 
that  giants  are  very  pleasant  fellows  to 
get  along  with,  always  jovial  and  fond 
of  their  little  joke.  True,  that  joke  may 

be  out  of  all  proportion,  like  them- 
selves, and  may  have  a  tendency  toward 

a  grimly  ironic  twist ;  but  so  has  all  hu- 
mor, if  you  stop  to  think  of  it,  when  car- 
ried to  extremes. 

It  is  the  business  of  the  nursery  tale 

to  carry  human  nature  to  extremes,  par- 
ticularly in  the  matter  of  giants.  Our 

early  giant  friends  have  an  unpleasant 
fashion  of  laughing  at  men  under  cover 
of  urbanity,  just  as  the  Jotunheim  giants 

laughed  at  Thor  and  put  him  to  confu- 
sion Avith  their  giantly  cordiality.  We 

do  not  always  fall  in  with  this  broad  wit, 
we  do  not  always  like  it,  we  are  sensible 
of  the  jest  behind  the  beard,  but  we  have 
to  put  up  with  it. 

This  is  an  attribute  of  human  nature, 

that  the  big  man  quietly  puts  the  little 
man  to  jest  and  gets  a  huge  amount  of 
satisfaction  out  of  it.  Now,  just  as  the 
nursery  tale  enlarges  only  the  high  lights 
of  human  nature,  intensifies  them  and 
distorts  them  to  serve  its  own  ends,  so 
industry  takes  hold  and  does  exactly  the 

opposite— tones  down  and  reduces  the 
salient  features  of  humanity,  embodies 
them  in  itself  as  tiny  scintillating  points 
which,  if  we  can  but  reach  to  them,  will 
again  widen  out  to  form  the  atmosphere 
of  a  particular  industry  or  factory.     It 

is  so  with  all  business  concerns ;  only  a 
child  or  an  outsider  can  center  his  im- 

agination on  these  points  and  so  find  the 
human  interest  quality  underneath  the 
whole. 

This  somewhat  childish  but,  like  all 
childish  things,  extremely  abstruse  and 
deep  reaching  explanation  is  necessary 
to  show  my  meaning  when  I  say  that 
the  Allis-Chalmers  plant  at  Milwaukee 
is  a  giant.  To  me,  a  non-technical  out- 

sider, it  was  given  to  find — rightly  or 
wrongly — the  salient  points  of  this  im- 

mense concern.  I  found  them,  to  my 

own  very  great  surprise,  to  be  much 
the  same  as  those  of  the  Jotunheim  gi- 

ants— but  I  was  Thor.  The  great  human 
nature  aspect  of  this  plant  was  humor,  of 
sorts ;  but  let  me  explain. 

I  watched  a  thousand  kilowatt,  600 

revolution,  synchronous  motor-generator 
set  under  test.  It  was  the  first  ever  built 

for  such  high  speed,  514  revolutions  be- 
ing the  previous  limit.  As  my  guide 

gravely  explained  this,  the  thing  laughed 
at  me,  after  its  own  fashion. 

"We  are  all  giants  here,"  it  observed 
carelessly.  "Make  yourself  at  home. 
Just  go  over  and  build  me  up  a  60  inch 

rotor,  will  you?" Obediently  enough,  for  I  was  yet  im- 
pressed with  the  gravity  of  my  guide,  I 

located  one  of  the  immense  forgings.  As 
I  looked  at  the  great  mass  of  steel,  the 

rotating  field   for   a  turbo-generator  in 
18 
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the  rough,  down  came  giant  claws  that 
ripped  through  the  solid  metal  as  if  it 

had  been  clay,  and  sent  curled  shreds  of  ' 
steel  falling  in  a  shower. 

"Cutting  the  eight  inch  slots  to  re- 
ceive the  rotating  field  windings,"  ex- 

plained my  guide.  "Some  of  the  biggest 
machines  in  this1  line  in  the  world  are 

made  out  here." 
I  assented  weakly.  But  I  knew  bet- 

ter. These  were  not  machines  at  all ; 

they  were  giants,  and  they  were  all 
laughing  at  me,  for  I  was  in  Jotunheim, 
the  home  of  the  giants.  So  after  that  I 
refused  to  take  my  guide  seriously,  for 
if  he  did  not  enter  into  the  spirit  of  the 

place,  I  did, — knowing  my  own  limita- 
tions. 

In  the  foundry  we  passed  a  gas  engine 
bed  that  weighed  95  tons.  Its  twin 

brother  was  just  being  set  up  in  the  erect- 
ing shop,  and  one  of  the  giant  cranes 

hauled  it  about  as  a  child  hauls  a  toy. 
As  I  came  up  it  gravely  requested  me 

to  push  it  over  into  place — a  mere  trifle 
of  an  inch  or  so. 

"Sorry,"  I  returned  hastily,  "but  I've 
got  to  hurry  on." 

"What's  that  ?"  asked  my  guide.  I  did_ 
not  explain,  for  he  could  hardly  under- 
stand. 

The  rotors  for  these  great  steam  tur- 
bine driven  generators  are  vastly  inter- 

esting affairs.  The  smaller  ones  are 
forged  in  one  piece,  then  planed  and 
slotted  and  cut  to  suit.  The  larger  ones, 
however,  are  built  up  from  thin  sheet 
metal  punchings  made  to  exact  size  and 
then  stacked  on  a  steel  shaft.  Perfect 

mechanical  balance,  of  course,  is  very 
essential,  on  account  of  the  terrific  speed 
of  this  type  of  generator,  some  making 
3,600  revolutions  per  minute;  so  every 
ounce  of  the  material  is  weighed  before 
the  rotor  is  assembled.  The  rotor  core 

is  now  moved  to  the  winding  room,  where 
the  copper  and  mica  turns  are  wound  into 
place,  and  a  hydraulic  press  inserts  the 
retaining  wedges. 
When  the  thing  is  finally  done  it  is 

set     revolving    and    experts     determine 

where  it  still  needs  balancing  by  white- 
washing the  ends  and  setting  a  pencil  to 

mark  the  whitewash  as  the  rotor  re- 
volves. Numbers  of  empty  screw  sockets 

are  left,  and  into  these  screws  are 
inserted  until  the  pencil  makes  an  even, 
regular  line.  It  is  a  simple  enough  test, 
reminding  one  of  the  childish  qualities 

of  the  giants ;  but  it  is  extremely  thor- 
ough. 

Nothing  small  is  made  here.  Every- 
thing is  produced  on  a  giant  scale,  from 

motors  to  pumping  engines  that  are  so 
immense  they  cannot  be  set  up  inside 

the  shops,  and  a  glance  at  the  illustra- 
tions will  show  what  that  means.  Here 

is  not  electric  machinery  alone,  but  every 
other  kind  which  can  claim  place  among 
the  giants. 

The  ground  area  of  this  plant  is  110 
acres  and  the  buildings  are  nearly  a 
third  of  a  mile  long.  To  convey  any  idea 
of  their  immensity  is  hard ;  they  are  in 
keeping  with  the  whole  gigantic  aspect  of 
the  place.  The  pattern  shop  is  a  lumber 
mill  in  itself — but  I  must  keep  to  things 
electrical. 

In  one  corner  was  a  tremendous  steam 

turbine  driven  generator,  destined  to 
find  its  place  in  the  copper  country  up 
north.  Its  capacity  was  10,000  kilowatts 
or  over  13,000  horsepower  and  its  speed 
1,500  revolutions  per  minute.  Not  far 
away  was  a  10,000  ampere,  125  voll 
armature,  with  double  commutator,  also 
destined  for  use  in  electrolytic  work.  So. 
as  we  passed  down  the  long  lines  of 
giants,  they  grinned  cheerfully  at  the 

pygmy  visitors,  and  grim  jests  flew  thick 
and  fast  in  welcoming.  Out  in  the  plan- 

ing room  were  heaped  the  rough  forg 
of  field  poles  for  a  number  of  the  largest 
gas  engine  driven  generators  ever  built. 

A  few  feel  away  were  a  •,\o/k-\)  of  these 
on  the  long  bed  of  a  planer,  hot  steel 
shavings  dropping  down  steadily,  steel 
giant  shaping  steel  giant  amid  a  rumble 
of  quiet  humor.  M\  guide,  however, 
took  it  all  quite  as  a  matter  o\  course 
being  something  oi  a  giant  himself, 
through  long  association. 
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"I  suppose  you  have  the  Asgard  snake 
somewhere  about?"  I  asked  him,  but  he 
only  shook  his  head,  having  never  heard 
of  Jotunheim.  None  the  less,  though  he 
might  not  enter  into  the  spirit  of  the 
place,  it  had  most  assuredly  entered  into 
him,  for  he  gravely  discoursed  of  things 
far  and  far  beyond  my  ken,  while  the 
giants  smiled  quietly. 

It  is  easy  to  talk  of  a  35  foot  borer, 
but  one  cannot  realize  the  power  involved 
until  the  great  steel  table  is  seen  in  place, 
carrying  a  35  foot  casting,  with  the  chips 
flying  and  the  cutting  tool  grunting 
through.  And  all  the  while  the  giant 
cranes — there  are  135  of  them  here — 
sweep  high  overhead,  controlled  by  the 
touch  of  a  finger. 

There  is  a  particular  method  used  here 

of  winding  the  field  of  a  turbo-generator 
with  flat  strap  copper  in  the  radial  slots. 

To  effect  this,  a  special  forming  ma- 
chine bends  the  copper  edgewise,  thus 

affording  a  decreasing  spread  to  each 
successive  turn  of  the  coil.  To  guard 
against  any  future  trouble  by  reason  of 
expansion  or  contraction  of  turbine  and 
gas  engine  cylinders,  they  are  lowered 
into  a  steam  pit  and  subjected  to  a  very 

thorough  "seasoning"  of  alternate  heat- 
ing and  cooling,  which  is  another  simple 

and  very  effective  sample  of  the  tests 
in   use   here. 

One  effect  of  the  creation  of  such  gi- 
gantic machinery  is  that  in  the  electrical 

shops  only  one  very  small  corps  of  girls 
is  employed,  mainly  in  the  winding  of 
coils.  There  is  a  goodly  office  force, 

however,  and  the  commodious  and  pleas- 
ant club — a  building  apart  from  the  rest, 

and  a  fine  one — never  lacks  patronage. 
A  feature  of  this  club  is  the  lecture 

course,  partly  popular,  partly  technical, 
the  latter  forming  a  valuable  asset  to 
the  graduate  engineering  students.  As 
the  works  are  situated  at  some  distance 

from  the  city  proper,  this  club  is  of 

great  convenience  both  for  social  pur- 
poses and  for  use  as  a  restaurant. 

The  foundry,  by  the  way,  is  said  to  be 
one  of  the  largest  in  the  world  under  a 

single  roof,  and  that  is  easily  believed. 
All  the  buildings  are  exceptionally  well 
lighted,  roof  and  walls  being  largely  of 
wire  glass — three  and  a  half  solid  acres 
of  it  in  all — which  means  that  the  work- 

men use  little  or  no  auxiliary  lights.  In 
fact,  the  whole  place  is  absolutely  up  to 
date  and  equipped  with  the  best,  from 
sectional  steel  flooring  to  cranes. 

Centrifugal  pumps,  driven  by  induc- 
tion motors,  form  an  interesting  prod- 

uct. The  motors  for  these  pumps — 
which  are  largely  used  in  fire  service — 
are  of  the  wound  rotor  design  and  give 
740  revolutions  per  minute,  attaining  full 
speed  30  seconds  after  starting.  The 
high  pressure  system  of  which  these 
form  a  part  has  done  wonderful  things, 
notably  in  New  York  City,  where  it  is  in 
use  by  the  fire  department. 

Shortly  after  its  installation  in  this 
city,  three  large  fires  broke  out  almost 
at  once,  which  could  hardly  have  been 
controlled  by  the  engines  under  old 
conditions.  But  this  system  handled 
them  all  with  fourteen  million  gallons  of 
water — more  than  a  hundred  steam  en- 

gines could  have  produced !  The  imme- 
diate effect  was  a  reduction  in  insurance 

rates,  which  saved  half  a  million  in  pre- 
miums annually.  The  fires  were  under 

control  within  an  hour,  and  the  worth  of 

the  high  pressure  system  was  demon- 
strated for  all  time. 

One  of  the  features  of  this  works  is 

the  design  of  reducing  gear  employed  in 
all  machinery  where  speed  reduction  is 

required,  and  obtained  by  virtue  of  "her- 
ring-bone" reduction  gear.  In  the  Janu- 

ary issue  of  Popular  Electricity  Mag- 
azine I  described  that  in  use  at  the 

Westinghouse  works,  but  this  one  differs 
slightly  in  that  the  teeth  are  cut  on  a 
single  forging.  The  result  obtained,  of 
course,  is  practically  the  same.  Here 
was  a  1250  kilowatt,  450  revolution,  di- 

rect current  generator,  geared  to  a  3600 
revolution  steam  turbine,  being  tested 
out — a  mammoth  affair,  too  much  en- 

gaged in  watching  its  own  test  results  to 
pay  much  attention  to  visitors. 
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Naturally,  I  did  not  attempt  to  cover 
the  20  miles  of  aisles.  My  ambition 
ended  considerably  short  of  that.  All 
these  machines  are  so  huge  that  one  feels 
depressed  on  coming  out ;  it  is  all  very 
well  to  admire  giants,  but  when  it  comes 

to  spending  a  week-end  with  them,  second 
thought  is  best.  There  are  no  shops  of 

"little  things"  to  relieve  the  tension. 
Even  in  the  rooms  devoted  to  smaller 

parts,  such  as  turbine  blades,  great  brass 

circles  were  being  slotted  out,  long  cop- 
per-nickel rods  were  being  sliced  and 

swaged  into  blades,  and  the  same  feeling 
of  insignificance  was  present,  the  sense 
that  the  outsider  comes  from  a  pygmy 
world.  And  so  it  is,  indeed ;  the  average 

layman  knows  nothing  of  the  tremen- 
dous forces  that  produce  his  comfort, 

nor  does  he  give  them  a  thought  unless 
he  chances  to  visit  such  a  plant  as  this, 
where  giants  are  brought  forth  daily. 

Despite  the  many  descriptions  and  arti- 
cles published  every  year,  the  vast  ma- 

jority of  people  have,  and  can  have,  no 
conception  of  the  great  electrical  and 
mechanical  engines  which  -are  effecting 
such  wonderful  things  in  the  world  to- 
day. 

After  watching  the  coils  being  wound 
and  varnished  and  pressed  into  exact 
shape  and  size  under  steam  pressure,  I 
was  taken  on  to  the  impregnation  works 

— a  separate  building  in  itself,  where 
perhaps  the  most  interesting  process  of 
all  is  gone  through  with. 

Here  are  three  large,  deep  tanks  and 
three  smaller  ones.  The  coils  or  other 

material  to  be  impregnated  go  into  the 
large  tanks,  which  are  clamped  shut  to 

the  exclusion  of  all  air.  A  partial  vacu- 
um of  25  inches  is  created;  that  is  to  say, 

the  pressure  is  reduced  to  such  an  extent 
that  atmospheric  pressure  would  be  able 

to  maintain  a  column  of  mercury  25  indi- 
es high  against  it.  This  is  held  for  two 

hours,  with  the  result  that  all  moisture 
and  air  is  drawn  from  the  coils.  Steam 

is  then  turned  into  the  row  of  pipes  in- 
side the  tanks  and  the  contents  is  thor- 

oughly   heated    and    dried.     The    three 

smaller  tanks  contain  a  specially  pre- 

pared insulating  varnish  which  is  now- 
pumped  into  the  larger  tanks. 

A  pressure  of  60  pounds  per  square 
inch  is  maintained  for  two  hours,  which 
forces  the  fluid  compound  into  every 

joint  and  crevice  of  the  coils.  The  com- 
pound is  then  pumped  back  to  the  smaller 

tanks  and  the  impregnated  material  is 
allowed  to  drain  for  an  hour,  after  which 
comes  another  hour  of  the  vacuum.  This 

whole  operation  is  repeated  four  times, 
after  which  the  treated  coils  are  a  solid, 

impregnable  mass. 
Owing  to  the  extreme  inflammability 

of  the  materials  this  building  is  jealous- 
ly guarded  against  every  possibility  of 

fire.  It  is  highly  interesting  from  top  to 
bottom  and  is  about  the  only  place  in  the 
works  where  a  mere  man  is  not  overawed 

by  his  surroundings — but  this  is  simply 
because  he  is  able  to  look  down  at  the 

tanks  instead  of  up  at  them ! 
Mr.  Edison  might  feel  inclined  to  take 

issue  with  the  A-C  company  on  the  score 
of  offices ;  but  despite  the  excellent  rea- 

sons set  forth  in  favor  of  the  extremely 

plain  yet  business  like  offices  of  the 
former,  one  must  confess  to  an  instant 
liking  for  thesei  in  Milwaukee.  While 
not  over  elaborate,  they  are  quiet,  roomy. 
well  lighted,  and  pleasant  in  the  extreme. 
If  the  visitor  could  spend  more  time  in 
the  office  building  and  less  time  in  the 
works,  his  own  self-importance  would  he 
retained  to  a  considerable  extent.  You 

can't  keep  your  self-importance  while 
you  are  being  laughed  at  by  giants,  how- 

ever ! 
In  the  conipain  yards  may  he  seen  one 

evidence  of  the  enormous  machines 

which  are  sent  forth,  in  the  shape  o\  the 

largest  cars  ever  put  into  service  on  our 
railroads.  They  are  specially  built  cars. 
and  when  you  consider  that  125  ton 

castings  are  by  no  means  unusual,  the 
necessity  for  such  special  ear-  m 
easily  understood.  The  bedplate  for  a 
5000  horsepower  engine  is  not  a  little 
thing,  j et  in  the  immense  foundr) 
single    castings    are    made    without     the 
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least  disturbance  of  other  work,  which 

speaks  extremely  well  for  the  organi- 
zation of  the  place.  In  fact,  the  melting 

capacity  of  the  foundry  is  520  tons 
daily,  a  pouring  of  400  tons  being  no 
unusual  thing.  That  may  convey  some 
idea  of  the  scale  on  which  the  whole 

place  is  established. 
Nor  is  this  the  only  plant  of  the 

company.  There  are  six  others,  produc- 
ing every  kind  of  machinery  from  air 

brakes  to  hydraulic  turbines.  It  is  the 
boast  of  this  company  that  complete 
power  equipments  of  every  description, 
with  auxiliary  electrical  apparatus,  can 
be  built  in  one  set  of  shops  and  under 
one  management. 

The  twelve  miles  of  railroad  track  in 

the  yards  are  highly  necessary,  owing  to 
the  great  weight  of  all  the  material  and 
products.    This    track    gives    quick    and 

convenient  access  to  every  point,  and  it 
is  worth  the  visit  to  the  plant  to  see  one 
gas  engine  shipment,  requiring  a  whole 
train  to  handle  the  great  segments  of 
engines.  It  is  hardly  possible,  naturally, 
to  test  one  of  the  immense  machines, 

setting  it  up  on  the  spot,  before  ship- 
ment ;  but  so  thorough  are  the  tests  of 

individual  parts  that  the  record  of  the 
shipments  is  most  enviable. 

Giants  are  sent  out  to  all  parts  of  the 
world  from  this  Milwaukee  plant,  and 
a  great  share  of  both  electrical  and 
general  power  producers  of  the  world  is 

stamped  with  the  stamp  of  Allis-Chal- 
mers.  This  is  a  giant  task,  and  the 
genius  of  the  giant  which  performs  it  is 
tremendous.  Men  are  able  to  do  little 

things  with  powerful  effort;  but  giants 
are  able  to  do  powerful  things  with  little 
effort,  being  giants. 

industry. 
Springfield  Company's   Handsome  Building 

The  accompanying  photograph  of  the  perity  of  this  field  of 
front  of  the  new  office  building  of  the 
United  Electric  Light  Company,  of 
Springfield,  Mass.,  hints  that  this  branch 
of  the  electrical  industry  is  reaching  to- 

ward new  standards  of  civic  pride  and 

challenges  any  banking  house  in  the  com- 
munity to  show  a  more  attractive  and  a 

more  dignified  home. 
It  is  a  far  cry,  to  say  the  least,  from 

the  days  when  the  only  office  of  the 
lighting  company  was  in  a  corner  of  the 
local  power  house  to  the  present  quarters 
of  the  executive,  business  and  meter  de- 

partments. Therefore,  the  company's 
public  spirit  in  erecting  a  structure  of 
such  architectural  beauty  has  been  gen- 

erally commended,  since  the  establish- 
ment is  in  the  immediate  neighborhood 

of  a  new  group  of  municipal  buildings 
which  are  setting  new  examples  of  city 
planning  to  visitors  and  residents  alike. 
In  all  its  appointments,  the  new  build- 

ing of  the  United  company  measures  up 
to  the  most  advanced  practice  and  de- 

serves the  inspection  of  every  visitor  to 
the  city  interested  in  the  broadest  pros- 

the    electrical 

AN  ELECTRIC  BUILDING  FRONT  THAT  IS  A  CHAL- 
LENGE TO  ANY  BANKING  HOUSE 
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Window  Lighting  of  a  Famous  Lon^ 
don  Store 

The  interesting  illustration  reproduced 
with   this    note   shows   the    frontage   of 

Har rod's   Stores,   which   occupies   about 
400    feet.     This    is    one 

of  the  largest  establish- 
ments   of    this    kind    in 

London.      The  method 

has  been  adopted  here, 
as  in  American  cities,  of 

keeping    the    windows 

dressed  and  brightly  il- 
luminated   until     eleven 

o'clock  at  night. 
Londoners  have  be- 

come very   much  inter- 
ested in  the  method  of 

utilizing  concealed  win- 
dow   lamps    to    brightly 

illuminate    the    contents 
of  the  window  without 

the   bright    filaments    of 
the  lamps   being   visible 
to  the  eye.    This  method 
leads  to  very  successful  results,  and  may 
be   likened   to   the  effect   on   the    stage, 
where   the   audience   is    in    comparative 
darkness. 

A  word  or  two  may  be  said  about  the 
photograph,  which,  it  is  stated,  was  taken 

entirely  by  the  actual  light  in  the  win- 
dows during  the  evening.  It  is  no  easy 

matter  to  obtain  good  photographs  of 
this  kind  when  vehicles  carrying  bright 
lamps  are  constantly  passing  to  and  fro 
in  front  of  the  camera. 

minted  in  the  United  States  Mint  of  the 

city.  After  delivering  a  brief  address 
from  the  rear  platform,  the  Mayor  pulled 
the  bell  cord  and  amid  a  throng  of  citi- 

zens, the  car  started  on  its  journey 
followed  by  others. 

Opening   San    Francisco's   Municipal Railway 

Three  days  before  the  end  of  the  year 

1912,  San  Francisco  celebrated  the  open- 
ing of  its  Municipal  Electric  Street  Rail- 

way. This  being  a  public  ownership  enter- 
prise, the  city  officials  took  an  active 

part  in  the  celebration.  Mayor  James 
Ralph,  Jr.,  was  the  first  passenger  to 
board  the  first  car  over  the  line,  and  he 
deposited  as  the  first  fare  the  first  nickel 

HARRODS  STORES  IN   LONDON 

The  entire  track  construction  is  typical 
of  the  latest  practice.  The  total  length  of 
tracks  is  5.45  miles.  Forty-three  cars  are 
to  be  placed  in  service.  They  are  of 
semi-steel  construction  and  of  the  prepay- 

ment type,  equipped  with  modern  sani- 
tary straps. 

The  control  system  is  located  beneath 
the  car  floor,  even  the  circuit  breaker 

usually  placed  above  the  rhotorman's 
head  being  stowed  away  where  its  loud 
reports  will  not  frighten  timid  patrons. 
A  particularly  amusing  incident 

occurred  during  the  celebration.  \n  offi- 
cer of  the  police  discovered  an  over-en- 

thusiastic  citizen  attempting  to  gain  en- 
trance into  one  of  the  well-packed 

cars  by  climbing  through  an  open 
window.  Just  as  he  was  fast  disappear 

ing,  the  officer  grabbed  the  end  oi  the 
fellow's  coat,  and  dragged  him  forth. 

"You  can'l  gel  in  that  way."  shouted the  officer. 

'd.el  me  alone."  replied  the  citizen, 
"who  owns  these  ears,  anyway  ?" 
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ILLUMINATION   OF    THE  COURT  OF  HONOR, 

Electricity  at  the  Presidential 

Inauguration 

The  presidental  inauguration,  in  all 
respects  save  the  electrical,  seems  to  have 

reached  the  limit  of  possibilities  as  a  one- 
day  free  show.  Thus  there  were  critics 

who  declared  that  in  case  of  the  inaugu- 
ration of  1913  the  street  decorations  of 

flags  and  bunting,  the  "Court  of  Honor" 
in  its  setting  of  evergreens  and  other 
aspects  of  the  spectacle  as  viewed  in 
daylight,  were  no  whit  in  advance  of  the 
corresponding  embellishment  at  certain 

previous  inaugurations.  But  on  the  con- 
trary, it  was  the  unanimous  opinion  that 

the  electrical  illumination  far  surpassed 

not  only  that  at  every  previous  inaugura- 
tion but  at  any  other  ceremonial  event 

at  the  seat   of  government. 
The  electrical  illumination  at  the  in- 

auguration was,  in  effect,  threefold 
enterprise.  The  national  government 
illuminated  its  public  buildings ;  private 
firms  adorned  their  places  of  business, 
and  a  committee  of  citizens,  organized 
especially  for  the  purpose  of  carrying 

out  the  project,  expended  some  thou- 
sands of  dollars  raised  by  popular  sub- 

scription on  an  electrical  illumination  of 

Pennsylvania  Avenue,  the  famous  thor- 
oughfare from  the  Capitol  to  the  White 

House    which    is    by    all    tradition    the 

chosen  promenade  of  the  inauguration 
throng  and  the  route  of  the  inaugural 

pageant. Spanning  the  wide  street  were  40 
"streamers"  or  festoons  of  incandescent 
bulbs  accurately  spaced  and  forming  in 
each  instance  four  loops  suspended  at 
three  points  from  a  heavy  wire  strung 
across  the  avenue  between  two  lofty  iron 
poles.  There  were  4,800  bulbs  embraced 
in  this  feature. 

Even  more  elaborate  was  the  illumina- 
tion of  the  Court  of  Honor,  which  occu- 

pied the  two  squares  of  Pennsylvania 
Avenue  directly  in  front  of  the  White 
House  and  through  which  passed  the 
Inaugural  parade  in  review  before  the 
new  president  and  other  notables.  This 
space  was  lined  with  substantial  covered 
stands  for  the  use  of  spectators,  flanking 

and  facing  a  special  reviewing  stand  pro- 
vided for  the  official  party.  At  night  all 

of  these  stands  were  outlined  in  light. 
On  the  stand  for  spectators  opposite  the 
presidental  mansion  there  were  used 

1000  incandescent  lamps.  On  the  presi- 
dential stand  there  were  utilized  180 

of  the  40  watt  and  40  of  the  60  watt 
Mazda  lamps. 

An  especially  ingenious  feature  was 
the  illumination  of  the  background  of 
the  Court  of .  Honor.  As  a  background 
there  were  employed,  in  lieu  of  the  usual . 
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INAUGURAL  ILLUMINATION  OF  PENNSYLVANIA  AVENUE 

columns  and  arches,  great  hedges  of 

towering  fir  trees  and  artistically- 
arranged  banks  of  evergreen.  This  bar- 

rier o<f  verdure,  which  completely  screened 
the  White  House  from  the  view  of 

passers-by  on  Pennsylvania  Avenue, 
might  have  appeared  decidedly  somber  at 
night  but  instead  it  was  transformed 
into  an  object  of  beauty  through  the 
focusing  upon  it  of  the  tinted  rays  from 

a  total  of  24  "spot  lights"  of  the  type 
employed  in  theatres  and  opera  houses. 

These  spot  lights  were  so  concealed  be- 
hind evergreen  screens  rising  only  a 

few  feet  above  the  sidewalk  at  the  line 

of  the  curb  that  they  were  wholly 
unobtrusive  and  the  source  of  the  light 
was  not  apparent  to  the  casual  observer. 
As  a  final  touch  to  this  phase  of  the  illu- 

mination, the  statues  at  the  entrance  of 
the  Court  of  Honor  were  bathed  in 

light  from  concealed  globes  that  afforded 
an  illumination  that  simulated  moon- 
light. 
The  graceful  dome  of  the  United 

States  Capitol  was  lifted  out  of  the  dark- 
ness by  means  of  the  beams  from  three 

or  four  searchlights,  so  placed  on  special 
platforms  erected  on  the  Capitol  grounds 
that  their  concentrated  rays  illuminated 

the  dome  from  various  angles.  In  a  simi- 
lar manner  the  slender  shaft  of  the  Wash- 

ington National  Monument  was  rendered 
as  visible  at  night  as  in  daylight. 

X-Rays  Wanted 
In  this  day,  when  almost  anything 

seems  possible,  it  is  not  so  very  strange 
that  a  man  like  Edison  should  be  called 

upon  to  work  miracles. 
The  great  inventor  received  not  long 

ago  the  eyepieces  of  a  pair  of  opera 
glasses,  with  a  request  that  he  would 

"fit  them  with  the  X-rays,  and  return 
them  to  the  sender"  in  New  England. 

Another  correspondent,  writing  from 

a  town  in  Pennsylvania,  sent  the  follow- 
ing matter-of-fact  epistle : 

''Thomas  A.  Edison.  Dear  Sir: — Will 

you  please  send  me  one  pound  of  X-rays 

and  bill  as  soon  as  possible." 

Electric  Iron  in  Factory  Workers' Homes 

In  a  quarter  of  Detroit  (Mich.'),  popu- lated almost  entirely  by  factory  workers, 

many  of  whom  are  of  Polish  nationality, 
the  electric  iron  has  become  one  oi  the 

most  popular  of  household  helps.  The 

women  in  this  section  have  shown  a  won- 
derful preference  for  the  iron,  which 

they  know    is  a  time  ami  labor  saver. 
During  the  year   L912  an  averag 

more   than   one   electric   iron    a    day    was 

bought  in  this  part  of  the  city.  The  irons 

sell'  for  from  $3.50  to  $5.  The  $5  iron holds  the  record  for  winning  its  way  into 
the  households. 
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'  Electric  Monorail  Systems 

Unlike  ordinary  traveling  cranes  which 

are  limited  to  one :  straight  run  a  crane 
operated  upon  a  single  or  monorail  track 
can  go  from  building  to  building,  around 
curves  and  upon  numerous  branch  tracks, 
inside  or  outside. 

The  two  lower  illustrations  show  two 

such  installations  in  operation — one  hand- 
ling heavy  metal  in  severe  winter  weath- 

er, the  other  operating  an  electric  lifting 
magnet. 

THE  BAGS  OF  SUGAR 
ARE  WHISKED 

ABOUT 

THROUGH   MID-AIR 

from  the  weather  but  no  other  part  of 
the  equipment  needs  housing. 

In  some  instances  the  system  is  con- 
trolled from  a  distant  point,  as  in  the 

case  of  the  five'  electric  double  monorail 
hoists  installed  in  the  storehouse  of  the 
American  Sugar  Refining  Company, 
New  Orleans,  La. 

These  machines  for  handling  sugar  are 

interesting   in  that   the  trolleys   are   ar- 
ranged to  run  on  T-rails,  one  of  which  is 

placed  on  either  flange  of  a  built-up  sec- 
tion  having  the 

g|      form    of    an    I- beam    and     the 
electric       hoists 
are  thus  enabled 

FLEXIBLE  METHOD  OF  SWITCHING  IN 
MONORAIL  SYSTEM 

Another  advantage  of  this  system  is 
the  manner  in,  which  the  operator  takes 
any  desired  track.  He  pulls  the  steering 
lever  which  is  located  on  the  trolley  near 
the  controllers.  This  raises  a  horizontal 

roller  to  a  position  in  which  it  engages  a 
curved  rib  on  the  under  side  of  the 

switch  tongue  thus  diverting  the  leading 
truck  or  set  of  wheels  to  the  track  de- 
sired. 

The  operator's  cage  contains  a  seat  for 
him  and  all  appliances  requisite  for  con- 

trol. If  the  trolley  works  out  of  doors 
the  cage  is  usually  housed  for  protection 

MONORAIL  WITH  LIFTING  MAGNET  ATTACHMENT 

to  run  at  very  high  speeds  with  safety, 
and  it  is  also  maintained  that  for  the 

operation  of  nonorail  systems,  direct 
current  is,  preferable  to  alternating, 
owing  to  the  superior  speeds  with  light 
loads  obtainable  with  the  former. 

These  electric  machines  are  of  the 

single  whip  type  and  the  hoisting  motors 
and  the  gearing  are  arranged  to  give  a 
very  high  lifting  speed,  so  that  bags  of 
sugar  can  be  unloaded  and  transferred  to 
the  storage  piles  very  quickly  and  the 
trolleys  are  arranged  to  swivel  freely  so 
that  the  machines  operate  around  curves. 
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Testing  Rock  for  Road  Building 

In  road  building  the  material  is  tested 
for  hardness,  toughness,  resistance  to 
wear,  etc.  and  electrically  driven  rock 
testing  machines  are  employed  by  the 
Public  Roads  Division  of  the  United 

States  Department  of  Agriculture. 
The  Dorry  machine,  a  device  first  used 

in  France,  is  employed  to  test  rock  for 
its  hardness.  Upon  the  vertical  shaft  of 
the  machine  is  a  circular  steel  disk  re- 

volved horizontally  by  bevel  gears  from 
the  motor.  A  cylindrical  piece  of  the 

rock  specimen  is  placed  in  the  small  cylin- 
der which  holds  it  perpendicularly 

against  the  revolving  cast  steel  disk  with 
a  certain  pressure  while  quartz  sand  seen 

The  Page  electric  impact  machine  for 
testing  the  cementing  value  of  rocks  con- 

sists of  an  electric  motor  driving  a  cam 
at  the  rate  of  60  revolutions  per  minute 
by  means  of  a  worm  gear.  A  hammer  is 
raised  by  an  adjustable  pin  which  slides 
over  a  cam.  With  the  plunger  resting 
on  the  briquette  the  end  of  the  pin  is 
brought  in  contact  with  the  cam  and  the 
binding  nut  is  tightened  to  hold  the  pin. 

The  reaction  of  the  briquette  after  each 
blow  of  the  hammer  produces  a  vertical 
movement  in  the  end  of  the  lever  and  this 
motion  is  recorded  on  a  sheet  of  silicated 

paper,  wrapped  around  a  recording 
drum,  by  means  of  a  brass  point  at  the 
end  of  the  lever.  Each  revolution  of  the 

cam    produces    a    slight    motion    of    the 

MACHINE  TO 
TEST 

HARDNESS 

IMPACT  MA- 
CHINE   TO   TEST 

CEMENTING 
VALUE 

in  the  funnels  is  fed  on  the  disk  to  act 

as  an  abrasive  agent.  The  machine  as 
can  be  seen  is  arranged  to  hold  two  pieces 
so  that  two  tests  can  be  run  simulta- 

neously. At  the  aid  of  1 .000  revolutions 
the  loss  in  weight  is  determined  and  the 
test  repeated  with  the  specimen  reversed. 
The  average  loss  in  weight  computed 
from  the  two  runs  is  used  in  determining 
the  hardness  of  the  rock. 

DIAMOND  SAW 

drum  so  thai  the  drum  makes  a  complete 
revolution  in  100  revolutions  of  the  cam. 

The  number  of  blows  necessary  to  de- 
stroy the  rebounding  power  of  the  bri- 

quette so  that  no  reaction  is  recorded  on 
the  drum  is  taken  to  be  the  cementing 
value  of  the  material. 

An  electrically  driven  diamond  saia  is 
utilized  for  sawing  the  cores  in  the  prep- 

aration of  specimens. 



30 POPULAR    ELECTRICITY   MAGAZINE 

Book  Railway  of  the  Congressional 
Library 

There  is  one  railroad  in  the  country 

owned  by  Uncle  Sam  and  devoted  ex- 
clusively to  carrying  freight  for  the  ben- 

efit of  that  gentleman's  congress  and  su- 
preme court  It  is  the  underground 

road,  operated  by  electricity,  or  rather 
an  up-to-date  combination  of  railroad, 
cable  road  and  electric  line,  whereby 
books  in  the  Congressional  Library, 
wanted  for  immediate  use  by  senators, 
representatives  and  judges,  are  swiftly 
whisked  a  quarter  of  a  mile  in  all  kinds 

of  weather  through  an  underground  tun- 
nel to  the  capitol  building. 

When  the  present  library,  1,200  feet 

east  of  the  capitol,  was  being  construct- 
ed, the  problem  was  how  to  get  the  books 

wanted  by  officials  in  the  capitol  from 
their  places  on  the  library  shelves  to  the 
desks  of  the  officials  in  the  capitol.  Also 
there  was  another  problem :  the  motive 
power  of  whatever  carrier  was  designed 
must  be  absolutely  clean  and  smokeless 
— for   of   all   enemies   of   the   beautiful 

frescoes  of  the  library,  smoke  is  the 
deadliest. 

Both  these  problems  were  solved  by 
Mr.  Bernard  Green,  now  superintendent 
of  the  library  building  and  grounds.  The 
first  part  of  the  system  devised  by  him 

consists  of  a  network  of  little  pulley- 
roads,  much  like  the  cash  carriers  in  the 
department  stores.  These  bring  the  books 
from  the  most  distant  part  of  the  library 
to  the  central  desk  of  the  reading  room. 
There  is  telephone  communication 
throughout  all  parts  of  the  building  and 
with  the  capitol. 

The  second  part  of  the  system  con- 
sists of  the  underground  electric  road. 

This  has  its  terminal  in  the  floor  imme- 
diately below  the  central  desk.  The 

transportation  carriage  runs  on  an  iron 
rail  which  is  fastened  to  yokes  bolted  to 
the  ceiling  of  the  basement  while  in  the 
library  building.  When  the  tunnel  is 
reached,  the  rail  is  supported  by  stout 
iron  brackets  fastened  on  the  wall.  The 

carriage  consists  of  a  couple  of  grooved 
wheels  fastened  bicycle  fashion  which 

run  on  the  rail.     From  this  carriage  de- 

BOOK  CARRIER,  READY  TO  BE  SLIPPED  INTO  THE  FINGERS 
OF  THE  CARRYING  CRADLE 

TUNNEL  OF  THE  BOOK  RAILWAY 
FROM  THE  LIBRARY  TO 

THE  CAPITOL 
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pends  a  cradle  made  of  a  dozen  brass  fin- 

gers. In  this  is  set  the  book  carrier, 
made  of  sheet  iron  and  identical  in  form 

with  a  dress  suit  case.  The  carriage  is 
fastened  to  an  endless  wire  cable,  half  an 
inch  in  diameter,  driven  by  an  electric 
motor  located  at  the  library  terminal. 
There  is  a  return  rail  parallel  to  the 
sending  rail  which  brings  back  from  the 
capitol,  by  means  of  a  carriage  and  book 
carrier,  all  volumes  to  be  returned. 

The  tunnel  is  6]/2  by  AJ/2  feet  and  is 
lined  with  white  vitrified  brick.  It  is 

lighted  with  electricity  throughout  its 

quarter-mile  length. 

Grinding  a  Telescope  Mirror 

The  accompanying  photograph,  taken 
at  the  astronomical  laboratory  of  the  Mt. 
Wilson  Solar  Observatory  in  Pasadena, 
California,  illustrates  the  method  of 
grinding  a  100  inch  telescope  mirror  by 
electric  power,  prior  to  the  final  finishing 
of  the  great  glass  for  mounting.  The 
mirror  was  imported  from  France  at 
heavy  expense  and  has  recently  been 
found  to  contain  a  flaw  which  will  render 

it  useless  for  the  elaborate  observational 

work  for  which  it  had  been  planned. 
Announcement  has  been  made  that  an 

effort  will  again  be  attempted  to  suc- 
cessfully cast  a  flawless  disc. 

Two  motors  are  used  in  operating  the 

grinding  equipment,  one  being  a  five 
horsepower  outfit  which  turns  the  table 
upon  which  the  mirror  is  carried  and 
the  other  a  J4  horsepower  motor  which 
is  used  in  moving  the  arm  which  car- 

ries the  grinding  tool. 
The  grinding  of  the  mirrors  for  the 

large  telescopes  for  Mt.  Wilson  Observ- 
atory has  been  done  at  the  laboratory 

under  the  personal  direction  of  the  en- 
gineering staff  of  the  institution  and  is 

a  work  of  the  utmost  delicacy.  On  ac- 
count of  the  importance  of  avoiding  dust 

in  this  task,  electric  motors  supply  an 

ideal  power  for  the  running  of  the  spe- 
cialized tool  needed  to  remove  surplus 

material  from  the  surface  of  the  disk. 

Up  to  date  the  largest  telescope  mirrors 
cast  are  two  60  inch  glasses,  one  of 
which  is  located  at  the  Harvard  Col- 

lege Observatory  and  the  other  at  Mt. 
Wilson. 
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SHEPARD  MONORAIL  INSTALLED  AT  SEATTLE 

The  Shepard  Monorail 

A  wooden  track  is  now  being  con- 
structed across  the  tideflats  of  Seattle 

for  the  purpose  of  exhibiting  a  new  type 

of  monorail  car  designed  by  W.  H.  Shep- 
ard of  that  city.  It  is  so  designed  that 

its  center  of  gravity  is  below  the  single 
rail  on  which  it  runs  and  therefore  no 

gyroscope  is  necessary.  In  order  to  pre- 
vent the  car  from  swaying,  a  guide  rail 

is  set  on  each  side  and  below  the  main 
rail. 

The  track  is  built  entirely  above  the 
ground  on  stilts  and  is  made  of  wood. 
The  inventor  estimates  the  cost  of  con- 

structing the  wooden  track  at  about 
$3,000  per  mile;  when  the  track  is  made 
of  steel  the  cost  will  be  considerably 
more. 

The  passenger  car  designed  will  be  ten 

feet  wide  and  30  feet-long  and  will  have 
a  seating  capacity  of  40  people. 

The  truck  of  each  car  consists  of  two 

wheels  mounted  tandem;  the  width  of 
the  tractive  surface,  of  each  wheel  is  ten 

inches.  The  motive  power  will  be  an 
electric  motor,  the  current  being  derived 

from  two  wire  or  ribbon  conductors,  one 

being  placed  on  each  side  of  the  rail,  the 
collectors  being  small  trolley  wheels. 

Band  Lamps 

A  band  of  a  certain  Ohio  town  has 

adopted  the  following  lighting  system  by 
which  the  music  can  be  seen  at  concerts 
after  dark. 

On  the  front  of  the  cap,  right  above 
the  visor,  is  a  small  Mazda  battery 
lamp  behind  which  is  a  reflector  that 
throws  the  rays  of  light  directly  upon 
the  music,  which  is  fastened  in  the  lyre 
on  the  instrument. 

From  the  receptacle  wires  run  along 
the  inside  of  the  sweatband  of  the 

cap  to  the  battery  which  is  placed  in 
a  pocket  on  the  underside  of  the  top 
of  the  cap.  The  light  is  turned  on  and 
off  by  means  of  a  small  switch. 

This  method  is  a  trifle  more  expensive 

than  the  old-fashioned  kerosene  torch, 
but  it  is  more  convenient  and  it  produces 
a  pretty  spectacle  to  see  a  band  in  rank 
with  these  miniature  headlights  glaring 
out  upon  the  darkness  of  the  night. 
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Sleeping  Cars  on  Interurban  Lines 

A  natural  sequence  of  events  in  the 
extension  of  interurban  lines  to  distances 

up  to  as  high  as  300  miles  is  the  addi- 
tion to  the  rolling  stock  of  parlor,  dining 

and  sleeping  cars. 
The  parlor  and  dining  cars  compare 

favorably  with  the  usual  equipment  in 
use  on  steam  roads,  but  the  sleepers  are 

several   steps  ahead  in  matters  of  con- 

side  of  the  car,  one  for  each  berth.  Two 

keys,  one  in  possession  of  the  passen- 
ger and  the  other  in  the  possession  of 

the  porter,  are  necessary  to  unlock  them 
once  the  valuables  have  been  placed 
therein. 

Far  East  Telephones 

Weltevreden  is  a  city  on  the  Island  of 
Java.     Among  its  electrical  advantages 

it     possesses 

TELEPHONE  BUILDING  IN  WELTEVREDEN,  JAVA 

venience  to  the  traveling  public.  They 

are  built  throughout  of  steel  and  are  de- 
signed only  for  use  as  trailers  so  that 

motor  noises  are  eliminated  entirely. 

Easily  operated  windows  in  the  upper 
berths  make  these  just  as  desirable  as 
the  lowers ;  adjustable  roof  ventilators 
allow  excellent  ventilation.  In  summer 

the  cars  are  generously  equipped  with 
electric  fans  and  better  illumination  is 

provided  for  each  berth  by  the  use  of 
larger  lighting  units. 

The  berths  are  made  six  inches  longer 
than  in  the  standard  Pullman  and  are 

fitted  with  six  inch  spring  mattresses, 
the  use  of  which  is  possible  because  the 
cars  are  used  for  sleeping  purposes  only. 
Numerous  hooks  conveniently  placed 

serve  for  the  disposal  of  wearing  ap- 
parel. A  plush  lined  safety  deposit  vault 

is  another  noveltv  which  is  built  in  the 

an  up-to-date  telephone 

system,  the  central  of- 
fice being  housed  in  a 

commodious  and  hand- 
some building  having 

the  appearance  of  the 
residence  of  some 

wealthy  citizen.  S  o 

progressive  are  the  offi- cials of  the  company 

that  the  city  lines  are 

fast  being  put  under- 
ground, although  there 

are  some  of  the  over- 
head lines  left,  with 

their  odd  latticed  poles 
and  one-sided  cross- 
arms. 
One  of  the   subscrib- 

ers of  this  magazine  in 

sending  the  pictures  writes  as  follows: 
"The  central  at  Weltevreden  is 

equipped  with  the  most  up-to-date  ap- 
paratus that  in  these  days  is  to  be 

procured,  though  it  is  not  yet  so  mod- 
ern as  the  centrals  of  a  few  cities  in 

the  United  States,  as  for  instance  at 
Huron,  South  Dakota,  where  one  enters 
a  telephone  central  hall  with  not  a 

single  girl  in  sight.  Such  an  automatic 
system  has  not  yet  been  introduced  here 

"Alas!  the  modern  technic  dem 
inexorably  that  instead  of  being  a  \ 

ably  surprised  at  the  aspect  of  a  number 
of  pretty  telephone  girls  when  entering 
a  telephone  central,  one  now  has  before 
him  an  enpty  hall  where  senseless  and 
mathematically  accurate  machines  take 
those  places  where  Formerly  mam 
charming  representatives  of  the  fair  sex 

hurrying  themselves  to  serve  the  public. " 
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SPECIAL  CHRONOMETER  WITH 

LONG   HAND   MOUNTED    BE- 
SIDE THE  WORKMAN   AND 

APPEARING  IN  EACH  PIC- 
TURE OF  THE  FILM 

Moving  Pictures  in  Efficiency  Studies 
Efficiency  engineer  makes  remark' 
able  discoveries  of  lost  motion  by 

photographing    men    under    actual 
working  conditions 

By  FRANK  C.  PERKINS 

In  efficiency  engineering  micro- 
motion study  is  most  important 

and  the  photographs  show  how  the 
.number  of  motions  made  by  a 
workingman  or  a  tool  and  the  time 

occupied  in  performing  these  mo- 
tions are  accurately  determined. 

Until  this  method  of  motion  study  was  utilized  the  time 
element  was  determined  by  means  of  a  stop  watch  in  the 
hands  of  a  trained  observer.  This  is  no  easy  task  when  it 
is  considered  that  very  often  hundreds  and  even  thousands 
of  motions  and  operations  mtist  be  studied  and  timed. 

The  chronometer  noted  in  the  pictures  was  designed  by 
Frank  B.  Gilbreth,  a  very  well  known  efficiency  engineer,  to 
eliminate  the  possibility  of  error.  This  new  method 

consists  in  using  a  moving  picture  machine  in  connec- 

tion with  a  special  chronometer  or  "clock,"  with  a  single  long 
hand  which  makes  ten  revolutions  per  minute  over  a  dial 
having  100  divisions. 
Each  division,  therefore,  ! 

represents  a  time  inter- 
val of  one  one  thou- 

sandth of  a  minute. 

J.  G.  Aldrich,  of  the 
New  England  Butt  Com- 

pany, Providence,  R.  I., 
where   the  method   was 

tried,     stated     that     in 

studying  the  motions  re- 
quired    to     assemble     a 

machine,    the   chronom- 
eter plays  as  important 

a    part    as    the    object 
studied    and   it 

appears  promi- nently in  every    1 
one    of    the     | 
hundreds       of     !: 

pictures    taken     jfij 
by  the  moving     | 

SECTION  OF  MOVING  PIC- 
TURE FILM-NOTE  THE 

CLOCK  IN    EACH    PIC- 
TURE     BY      WHICH 

EVERY  MOVEMENT 
IS  TIMED 

picture   machine.      Beside   the   chro- 
nometer is  located  an  ordinary  twelve 

VERTICAL  PACKET  FOR  PARTS  WHICH  WAS  EVOLVED 
AS  A  RESULT  OF  THE  EFFICIENCY  STUDIES 
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hour  clock,  which  fixes  the  time  of  day, 

so  that  in  the  moving  picture  film  com- 
plete information  regarding  the  time 

study  is  obtained.  The  successive  posi- 
tions of  a  workman  in  performing  each 

minute  operation  of  the  task  intrusted  to 

him  are  indicated  in  the  film  and  the  po- 
sition of  the  chronometer  pointer  in  suc- 

cessive films  indicates  the  length  of  time 
between  successive  operations. 

It  is  stated  that  each  of  these  films  is 

studied  under  a  microscope  and  a  careful 

analysis  of  each  operation  is  made  to  de- 
velop the  standard  time  for  each.  The 

interval  between  the  successive  films  in 

one  study  was  a  little  under  three  one 
thousandths  of  a  minute.  Obviously 
such  accurate  time  studies  of  minute  and 

detailed  operations  can  hardly  be  made 
by  means  of  a  stop  watch.  Fine  as  that 
study  was,  it  can  be  made  much  finer. 

It  is  pointed  out  that  chronometers  can 
be  used  which  make  one  revolution  in 

one  thirtieth  of  a  minute,  and  the  dials 

being  divided  into  hundredths,  it  is  pos- 
sible to  obtain  time  studies  of  greater  re- 

finement than  at  present  appears  neces- 
sary. 

The  film  is  far  more  than  a  record  of 

time,  as  it  may  be  enlarged  and  passed 
from  workman  to  workman  to  teach  the 

best  methods  of  doing  work.  It  shows 
a  workman  not  only  what  to  do,  but  how 
to  do  it,  to  the  last  detail  and  there- 

fore teaches  him  what  printed  instruc- 
tions and  books  can  never  impart  ade- 

quately. 
The  time  which  the  most  skilled 

workman  requires  for  a  given  piece 
of  work  is  shown  and  the  film  records 

faithfully  every  movement  made  and 
subsequent  analysis  and  study  reveals 
exactly  how  many  of  these  movements 

were  necessary  and  how  many  were  pur- 
posely slow  or  useless.  By  the  elimi- 

nation of  the  useless  movements  a  most 

economical  method  of  performing  a 
given  piece  of  work  can  be  attained. 

The  experiments  in  the  micro-motion 
study  in  the  Providence  works  involved 
the  assembling  of  braiding  machines. 
The  parts  were  assembled  by  bringing 
them  to  the  job  in  boxes,  from  which  they 
were  taken  by  the  worker  as  he  required 
them  and  assembled  at  an  ordinary  work 
bench.  In  transferring  the  individual 
pieces  to  the  growing  machine  many 
motions  were  unnecessarily  made,  all  of 
which  were  disclosed  by  the  moving 

picture  machine. 
In  this  micro-motion  study  of  as- 

sembling braiding  machines  a  bench 
was  provided  which  brought  the  top  of 
the  completed  machine  to  a  convenient 
level  for  the  workman  and  the  arrange- 

ment of  the  parts  in  an  orderly  manner 
in  bins  behind  him  as  a  result  of  the  con- 

sideration of  these  pictures.  Although 
the  number  of  motions  was  thus  con- 

siderably reduced,  there  were  still  more 
than  were  absolutely  necessary. 

It  is  said  that  it  is  often  desirable  to 

group  units  composing  a  single  assembly 

on  a  "packet"  and  to  arrange  them  in 
the  order  in  which  they  are  needed  and 
such  a  packet  scheme  was  adopted  for 
the-  parts  of  the  braider. 

A  horizontal  packet  was  made  up  first 
and  the  motion  picture  machine  disclosed 
an  irregularity  and  lack  of  rhythm  in  the 
movements  of  assembling  which  se- 

riously cut  down  the  efficiency  of  the 
workmen.  A  vertical  packet  was  then 
tried  and  a  standard  type  of  portable 
assembly  bench  was  thereby  indicated 
and  after  a  few  experiments  a  highly 
efficient  arrangement  was  devised. 

It  may  be  stated  that  the  various  parts 
were  hung  on  pegs  in  the  exact  position 
that  micro-motion  study  had  revealed  as 
the  most  economical  of  motions  both  as 

regards  time  and  length  of  travel.  This 
micro-motion  study  made  it  possible  to 

greatly  reduce  the  time  required,  by  de- 
veloping the  proper  form  of  packet  to 

use  in  the  work. 
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Policeman's  Electric  Glove 

Now  electricity  comes  to  the  police- 

man's aid.  Jeremiah  Creedon,  a  resident 
of  Philadelphia  and  an  engineer  on  the 
Philadelphia  and  Reading  Railroad,  has 
perfected  and  patented  a  device  by  which 

a  policeman  can  control  the  most  desper- 
ate and  unruly  prisoner. 

The  inventor  describes  it  as  "an  im- 
proved electrical  device  for  use  of  police- 

men and  others  in  making  arrests,  sub- 
duing unruly  persons  and  resisting  at- 

tacks." It  consists  essentially  of  a  pair  of 
gloves   provided    with    electrodes    which 

The  power  for  this  instrument  comes 
from  a  battery,  worn  either  in  a  belt  that 
is  provided  with  it,  or  in  the  pocket  of 

the  policeman's  coat.  Connected  with 
this  device  also  is  a  small  lamp  which  can 
be  held  in  one  hand  and  which  receives 

it's  light  from  the  battery.  By  this 
means  both  force  and  light  are  provided. 

The  belt  is  so  fashioned  as  to  take  the 

place  of  the  regulation  policeman's  belt. 
A  compact  storage  battery  is  carried  on 

the  hip  and  is  connected  in  electric  cir- 
cuit, by  conductors,  with  the  primary 

windings  of  an  induction  coil.  The  sec- 
ondary windings  of  the  induction  coil  are 

THE  PERSON   GRASPED  IS  SUBJECTED  TO  ELECTRICAL  SHOCKS  AND  EASILY  OVERCOME 

may  be  brought  in  contact  with  the  per- 
son grasped  by  the  hand  of  the  wearer. 

An  electric  circuit,  the  terminals  of  which 
are  formed  by  the  electrodes,  supplies  an 
electric  shock  to  the  prisoner  and  effect- 

ually renders  him  unable  to  resist  arrest. 

connected  by. flexible,  insulated  conduct- 
ing cords  or  cables  to  electrode  plates 

located  in  the  palms  of  a  pair  of  gloves, 
the  electrode  plates  being  insulated  from 
the  gloves  and  from  the  hands  of  the 
wearer  by  insulating  disks. 
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Telephone  Teaches  Polly  to  Talk 

London  has  a  school  of  elocution  for 

birds.  Trained  parrots  are  made  teach- 
ers of  other  parrots  by  being  placed 

near  the  pupils'  cages.  While  whistles  and 
various  musical  instruments  are  used  in 

giving  instructions,  one  of  the  most 
original  methods  of  teaching  is  by  the 
employment  of  the  telephone. 

POLLY  LISTENING  TO  THE  TELEPHONE 

With  the  feathered  pupil  perched  upon 

a  stick  in  the  instructor's  hand,  a  tele- 
phone is  held  in  such  a  position  that  Polly 

may  readily  distinguish  the  words  or 
sounds  emitted,  and  whether  from  the 
oddity  of  the  thing  or  from  some  other 

cause  the  bird  invariably  pays  strict  at- 
tention. 

ElectiXvTherapeutics  Gaining  Ground 

In  connection  with  its  recently  estab- 
lished bureau  of  electro-therapeutics, 

the  New  York  Edison  Company  has 

been  investigating  electro-medical  prac- 
tice throughout  the  country.  As  a  result, 

the  company  feels  safe  in  prophesying 
that  within  the  next  few  years  a  great 
advance  will  be  made  in  this  field  of 
science.  In  certain  sections  of  the  country 
and  in  certain  hospitals  and  sanitariums, 
this  form  of  treatment  has  received  care- 

ful study  and  excellent  results  arc 
claimed,  especially  in  cancer,  tuberculosis 
and  many  chronic  diseases  which  have 
so  long  baffled  medical  skill. 

The  reason  for  comparative  slowness 

of  development  in  electro-therapeutics  is 
that  when  the  curative  powers  of  electric 
current  were  first  discovered  the  practice 
was  seized  upon  largely  by  men  without 

proper  experience,  so  that  many  physi- 
cians and  surgeons  of  standing  hesitated 

to  have  anything  to  do  with  the  new- 
method.  Little  by  little,  however,  legiti- 

mate and  scientific  application  of  X-rays 
and  other  electrical  apparatus  in  hospitals 

is  bringing  electro-therapeutics  into  a 
position  of  dignity  and  importance  which 
it  deserves. 

Although  the  New  York  Edison  Com- 
pany is  the  first  central  station  to  estab- 

lish a  bureau  for  this  subject,  on  investi- 
gation it  has  been  found  that  the  West  is 

somewhat  more  advanced  in  electro- 
medical methods  than  is  the  East,  al- 

though splendid  work  in  the  treatment  of 
cancer  by  galvanic  current  is  being  done 

by  a  noted  surgeon  in  the  city  of  Phila- 
delphia. 

Medical  use  of  electricity  has  been 
made  to  appear  as  something  mysterious, 
whereas,  in  principle,  it  is  extremely 

simple.  Rays  of  electricity  are  very  stimu- 
lating. Their  effect  is  to  produce  a  nor- 

mal circulation  and  either  to  increase  or 

reduce  blood  pressure.  With  the  normal 
circulation  restored,  Nature  tends  to 

throw  off  disease.  The  varying  applica- 
tions of  this  principle  can  be  made  for 

many  different  ailments,  among  which 

is  high  frequency  treatment  or  d'Arson- valization. 

Another  potent  effect  of  which  the 
physician  can  avail  himself  for  infinite 
use  is  the  penetrating  quality  or  chemical 
effect  of  electrical  rays.  Ti  is  this  form 
which  one  finds  so  beneficial  in  the  I 

ment  of  cancer,  skin  disease,  tubercu- losis, etc. 

The  faradic  current,  on  the  other  hand, 
has  a  powerful  motor  effect.  Muscles 
which  the  patient  cannot  move  iov  him 
self  are  thus  manipulated.  This  is  espe 
ciallj  good  For  all  kinds  o(  paralysis 
while  sinusoidal  baths  arc  employed  Foi 
rheumatism,  gout,  contractions,  etc. 
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Purifying  Clay  by  Electricity 

electricity,  in  the  form  of  .continuous 
currents,  has  been  found,  in  the  presence 
of  a  liquid  medium,  to  exert  a  peculiar 
action  on  colloids  and  other  finely  di- 

vided substances.  Viscous  clay  pulps 
and  colloidal  pastes,  such  as  moist  clay, 
when  exposed  to  continuous  currents 
under  proper  conditions,  will  thus  lose 
their  water  to  a  much  higher  degree  than 

ordinary  apparatus.  The  clay  mud  thus 

produced,  which  may  be  highly  concen- 
trated, flows  out  into  a  continually  work- 

ing electric  separator,  where  any  clay 
particles  are  separated  from  impurities. 

The  impurities  precipitated  by  electric 
means  are  readily  discharged  while  the 
purified  clay  particles  congregate  around 
the  anodes  in  a  compact  mass  of  a  dry- 

ness differing  in  accordance  with  the 
mode  of  manufacture  and  the  quality  of 

the  clay  itself. 
The  purified  clay  is  re- 

moved continually  from 
the  rotating  anode,  and 
the  liquid  residue  leaving 
the  separator  is  used  for 
the  washing  of  further 

clay  masses  so  as  to  con- 
stitute a  complete  cycle. 

This  process  is  at- 
tended by  the  precipita- 

tion of  all  impurities, 
sand,      lignites,      lime, 

SEPARATOR   WITH    DISTRIBUTING   TANKS    BEHIND 

under  the  action  of  mechanical  pres- 
sures. 
When  mixtures  of  several  substances 

of  this  kind  are  in  suspension  in  water, 

this  process  is  attended  by  another  phe- 
nomenon, the  various  components,  on 

account  of  their  different  rates  of  migra- 
tion when  subjected  to  an  electrical  po- 

tential difference  (or  of  a  migration  in 
opposite  directions),  being  separated 
from  one  another  and  partly  precipi- 

tated in  a  solid  condition  on  the  elec- 
trodes. 

On  these  two  phenomena  is  based  the 

new  process  for  the  purifying  and  dry- 
ing of  clay  which  is  brought  out  (on 

patents  by  Count  Botho  von  Schwerin) 

by  the  Gesellschaft  fiir  Elektro-Osmose, 
of  Frankfort-on-the-Maine.  According 
to  this  process,  the  clay  is  at  first  re- 

duced into  suspension,  as  usual,  in  the 

CHUTE  AND  TANKS  FOR  SEPARATED   PARTICLES 

pyrite,  etc.,  which  are  separated  more 
completely  than  by  any  other  process  so 
far  in  use.  In  fact,  not  only  gross  im- 

purities but  even  the  tiniest  particles  of 
the  same  specific  weight  as  the  clay  with 
which  they  are  found  in  suspension  will 
be  separated  on  account  of  their  lower 
rate  of  migration. 

The  chemical  composition  proper  of 
the  clay  is  not  altered  by  this  process, 
except  that  its  contents  of  alkaline  ma- 

terial decreases,  while  its  melting  point 
rises    and    the    percentage    of    alumina 
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undergoes  a  marked  increase.  The  plas- 
ticity of  the  material  likewise  is  found  to 

increase.  In  fact,  the  new  process  not 

only  purifies  but  refines  the  clay  mate- 
rial. The  purified  clay  leaving  the  elec- 

tric separator  as  a  perfectly  homogene- 
ous mass  obviously  requires  no  further 

treatment,  which  constitutes  a  consider- 
able saving.  _ 

At  the  works  recently  installed  for 

Messrs.  Saalton-Werke,  Leipzig,  a  very 
fatty  and  pasty  quality  of  clay  is  treated 
which  contains  an  extremely  high  per- 

centage of  sand  and  pyrite.  These  ma- 
terials having  been  crushed  into  small 

fragments,  are  by  an  elevator  introduced 
into  a  stirring  device  where  the  fatty 

clay,  after  addition  of  a  convenient  elec- 
trolyte (as  ascertained  by  experiment), 

is  reduced  into  perfect  suspension.  Any 

gross  impurities  are  separated  by  a  shak- 
ing sieve  and  fall  down  into  a  chute, 

while  the  clay  mud  flows  out  into  settling 
tanks  installed  below  ground  where  any 
minor  impurities  are  partly  separated. 
The  mud  is  then  thrown  by  pumps  into 
distribution  tanks  arranged  behind  the 
electrolytic  separators  proper,  in  order 
thence  to  flow  out  into  the  separators  at 
the  required  density  and  at  a  speed  to  be 
determined  for  each  given  clay. 

The  electrically  treated  clay  goes  over 
the  cathode  to  the  cylindrical  anode  and 
is  conveyed  automatically  by  a  scraper 
onto  a  band  conveyor  arranged  in  front 
of  the  electrolytic  separator,  whence  it 
falls  of  its  own  accord  into  cases  ar- 

ranged underneath,  in  order  finally  to  be 
taken  to  the  drying  shed. 

The  clay  treated  at  these  works  con- 
tains only  an  average  of  24.4  per  cent  of 

moisture  and  is  free  from  sand  and — 

what  is  even  more  important — pyrite. 
Such  a  clay  is  therefore  particularly  well 
adapted  for  the  manufacture  of  pencils, 

crayons,  dyes,  etc.,  and  for  use  in  ceram- 
ic works  which  of  course  require  an 

especially  plastic  and  refractory  sort  of 
clay.  It  is  also  used  to  advantage  for 
increasing  the  plasticity  of  clay  for 
earthenware. 

Transmission  Line  in  Brazil 

The  accompanying  picture  shows  a 
transmission  line  in  Brazil  with  the 

fronded  palm  and  other  typical  Brazilian 
vegetation  in  the  background.  This  line 
supplies  Joinville  with  electric  current, 

Joinville  being  the  capital  of  the  Dona- 
Francisca  Colony.  Concrete  poles  and 
crossarms  carry  the  three  wires  of  the 
three  phase  transmission  line,  the  two 
wires  below  being  those  of  a  telephone 
line  connecting  the  plant  and  substations. 
The  patrolman  when  out  on  this  line 
carries  a  portable  telephone  and  makes 

[f&witemi  iiii  in  1 1   1 1 1 1  i  iitfte.fi 

TRANSMISSION   LINE  IN   BRAZIL 

connections  with  the  telephone  wires  by 
the  aid  of  a  long  bamboo  polo.  I  [e  first 
uses  the  pole  to  hook  the  flexible  cor, 
ductor  from  one  side  o\  his  telephone 
over  the  lower  wire.  The  wire  from  the 

Other  side  of  the  telephone  is  fastened 
along  the  pole  and  is  hooked  over  the 
upper  wire  of  the  telephone  line. 
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Production  of  Energy  from  Sunlight 

Hitherto  the  production  of  electrical 
energy  by  chemical  action  has  been  so 
costly  that  this  method  has  been  out  of 
the  question  for  industrial  purposes.  If, 
however,  it  were  found  to  be  possible  to- 
reverse  the  chemical  action  by  some  inex- 

pensive process,  so  that  the  cost  of  the 
production  of  the  energy  would  be 
simply  the  cost  of  this  reversal,  and  if 
by  this  means  a  current  strong  enough  for 
industrial  purposes  could  be  produced, 
then  probably  this  would  become  the 

ideal  method  for  the  generation  of  elec- 
trical energy.  This,  in  fact,  is  just  what 

a  Danish  inventor,  M.  Ch.  Winther, 
claims  to  be  able  to  do  with  his  instru- 

ment called  the  photopile,  which  he  de- 
scribes in  the  German  publication,  Zeit- 

schrift  fur  Elcctrothcrmie. 
The  method  consists  in  subjecting  cer- 

tain chemicals  to  the  action  of  the  ultra- 
violet rays,  which  are  the  chemical  rays 

to  be  found  beyond  the  violet  of  the 
solar  spectrum.  The  action  of  these  rays 
produces  a  change  in  the  chemical  such 
that  when  two  electrodes  are  placed  in 
it  an  electric  current  is  generated  which 
continues  until  the  chemical  has  resumed 

its  original  form.  The  second  form  is 
stable,  that  is,  not  liable  to  change  under 

a  temperature  of  40°  C.  or  104°  F.  Now 
by  subjecting  the  original  form  again  to 
the  action  of  the  sunlight,  the  second 
form  is  produced  and  a  current  may  be 
again  generated,  the  process  going  on 
indefinitely. 

Details  and  figures  are  not  yet  at  hand, 

so  that  at  the  present  moment  it  is  im- 

possible to  foretell  the  value  of  the  in- 
vention, but  the  inventor  claims  to  be 

able  to  produce  stronger  currents  than 
have  ever  been  generated  by  chemical 
action  before. 

Unfortunately,  sunlight  is  not  very 
rich  in  these  rays  which  produce  the 
chemical  transformation,  but  it  is  thought 
that  other  means  as  cheap  and  more 
effective  may  be  found ;  also  it  is  possible 
that  some  other  combination  of  chemicals 

may  be  used  which  will  produce  a  cur- 
rent in  quantity  suitable  for  industrial 

purposes. 
Wine  Presses  of  France 

There  is  now  quite  a  move  in  different 
countries  of  Europe  for  promoting  the 
use  of  electrical  devices  on  the  farm, 
now  that  power  lines  pass  along  over 
such  extensive  districts  that  even  remote 

.places  can  be  well  supplied  with  current. 
In  France  there  are  constantly  being  or- 

ganized county  exhibitions  on  model 
farms  -which  are  intended  to  bring  the 
good  points  of  electrical  devices  before 
the  rural  public. 

Since  in  this  country  cider  and  wine 
form  a  leading  feature  of  agricultural 
industry,  it  is  natural  that  electric  presses 
should  be  among  the  noteworthy  appa- 

ratus to  be  brought  out.  The  picture 
shows  a  fleet  of  the  new  Simon  electric 

presses ;  that  is,  the  motor  and  the  prin- 
cipal driving  parts.  All  that  is  needed  is 

to  install  it  in  connection  with  the  usual 

cider  or  wine  press  so  that  the  electric 
motor  gives  all  the  power  that  is  needed 
for  carrying  on  the  operation. 

A  ROW  OF  FRENCH 
WINE  PRESSES 
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Discoveries  Resulting  from  the  Break- 
ing of  a  Cable 

Until  1861  it  was  believed  that  the 

sea  was  inhabited  only  to  the  depth  to 
which  light  penetrates,  which  is  about 
650  feet.     The  breaking  of  the  telegraph 

A  DEEP  SEA  NET 

cable  which  connects  Sardinia  and  Al- 
geria obliged  scientists  to  change  their 

ideas  on  the  subject.  The  broken  end 
was  brought  up  from  a  depth  of  6,500 
feet,  and  was  found  to  be  covered  to  a 

thickness  greater  than  its  own  with  coral 
and  live  fish  of  different  kinds.  This 

discovery  gave  an  impetus  to  deep  sea 
exploration  and  since  then  great  ad- 

ditions have  been  made  to  science  by  the 
work  done  by  English  vessels  such  as  the 

Challenger  (1873-1876)  and  the  Amer- 
ican, Hassler  and  Blake  (1873).  Other 

nations  have  also  contributed,  but  the 
man  who  has  done  most  to  extend  our 

knowledge  of  submarine  life  is  un- 
doubtedly Prince  Albert  of  Monaco,  who 

since  1885  has  been  continuously  en- 
gaged in  oceanographic  research. 

When  Darwin  made  his  voyage  on  the 

Beagle  (1831-1835)  and  later  Huxley 
on  the  Rattlesnake  (1847-1850)  natural- 

ists felt  as  sure  of  the  sterility  of  the 
deeper  parts  of  the  ocean  as  now  they 
are  of  its  inhabitation  to  a  depth  of  at 
least  20,000  feet,  which  is  the  greatest 
depth   which   has   yet   been    explored. 

The  capture  of  animals  on  the  bottom 

is  relatively  easy,  and  is  accomplished 
by  the  use  of  dredges  of  various  kinds; 
animals  living  higher  up  are  not  so  easily 
caught,  and  this  difficulty  has  given  rise 
to  the  invention  of  various  appliances 
for  this  purpose.  These  are  nets  with 
automatic  opening  and  closing  devices; 
nearly  all  descend  closed  and  are  opened 
at  the  required  depth  by  sliding  a  weight 
down  the  cable.  The  larger  nets  are 
about  ten  feet  square  at  the  top  and  are 
made  of  a  stout  sail  cloth.  At  the  bot- 

tom is  a  bucket  which  is  supported  by 
ropes  from  the  corners  of  the  top  frame, 
which  is  of  iron. 

It  is  found  that  the  net  cannot  be 

drawn  up  faster  than  about  6,000  feet 

per  hour,  so  that  a  net  which  has  de- 
scended to  20,000  feet  will  require  more 

than  three  hours  steady  hauling  to  bring 
it  to  the  surface. 

One  of  the  most  striking  discoveries 
which  has  been  made  is  that  many 
fishes,  especially  those  with  luminous 
organs,  make  a  nocturnal  emigration 

from  great  depths  to  a  zone  compara- 
tively near  the  surface.  This  has  been 

proved  repeatedly  by  the  fact  that  a 
net  dropped  into  the  sea  after  dark  will 
bring  up  animals  which  if  found  at  all 
at  other  times  are  found  only  at  great 

depths. 

Traveling  Telephones  in  India 
The  British  military  authorities  are 

reported  to  have  accepted  for  use  in 
India  a  form  of  movable  telephone, 

which  can  be  employed  witli  great  facil- 
ity in  the  field.  The  cable  weighs  only 

seven  pounds  per  mile.  1ml  i-*  so  well 
insulated  that  it  can  be  stretched  across 

a  stream  of  water  without  loss  oi  cur- 
rent. It  withstands  a  strain  of  120 

pounds.  An  apparatus  for  placing  and 
removing  (lie  cable,  working  automati 
callv  and  capable  oi  being  attached  to  a 
saddle  is  employed.  On  one  occasion  a 
horseman  in  the  Punjab,  proceeding  at 
a  gallop,  placed  the  cable  over  a  distance 
of  two  miles   in   seven   minutes.      To   re 

nunc  it.  eighteen  minutes  were  required. 



Preparing  the  Oyster  Catch  for  Market 

WITH  THEIR  NOSES  AGAINST  A  LONG.  COVERED 
WHARF  EXTENDS  A  SERIES  OF  STRANGE 

LOOKING   CRAFT 

Photographs  by  the 
NewT 
Edison  Company 

At  the  foot  of  Pike  Street  on  the  East 

River,  New  York,  a  busy  slip  crowded 
with  small  steam  and  sailing  ships  affords 
a  conspicuous  instance  of  the  adaptability 
of  electric  drive.  It  is  here  that  the 

oystermen  bring  their  catches  from  points 
along  the  Jersey  and  Long  Island  shores 
for  packing  and  shipment. 
With  their  noses  against  a  long, 

covered  wharf  extend  a  series  of  strange 
looking  craft  which  with  their  windows, 
chimneys  and  quaint  porches  resemble 
somewhat  the  familiar  houseboats  that 

frequent  the  sheltered  bays  and  inlets 
of  the  neighboring  coasts  during  the 
summer  season.  Designed  for  sea  service 
in  no  sense,  these  boats  are  found  to  be 
tied  permanently  at  the  pier  in  the 
capacity  of  clearing  houses.  Each  is 
owned  by  a  separate  company  and 
each  furthermore  has  its  own  par- 

ticular fleet  which  makes  regular 
rips  in  from  the  oyster 

beds. 

These  venturesome  little 
vessels  of  the  fleet,  which 

out   in    all    weathers, 
are  incidentally  far  from 
lacking      in      modern 

SHELLING  OYSTERS 
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conveniences.  In  the 
case  of  the  steam  craft 

particularly  the  fisher- 
men enjoy  the  luxury  of 

electric  lights,  and  even 
the  sailing  boats  carry 
in  most  instances  auxil- 

iary dynamos  which  are 
called  upon  to  furnish 
lighting  service. 

The  stationary  boats, 
however,  possess  an 
equipment  of  still  more 
interest.  Not  only  are 
they  electrically  lighted, 
connection  being  made 
with  the  Edison  mains, 
but  each  boasts  in  addi- 

tion a  unique  power  in- 
stallation. 

With  the  exception  of 
the    blue    points    which 
are  invariably  shipped  in 
the  shell,  the  oysters  after  being  opened 
have  first  to  be  washed  entirely  free  from 
bits  of  shell  or  other  foreign  matter.    The 
work  consists  in  dumping  them  in  large 
stationary  tubs  of  fresh  water.    In  these 
tubs  are  fitted  coarse,  heavy  sieves  which, 
surprising   to   observe,    proceed    to    rise 

THE    OYSTERS    ARE    SOUSED   UP  AND    DOWN   AND  WASHED    EFFECT- 
IVELY IN  TUBS  FITTED  WITH  COARSE,  HEAVY  SIEVES 

and  fall  rhythmically.  The  oysters  in 
this  manner  are  soused  up  and  down  time 
and  again  and  washed  far  more  effectively 
than  under  the  old  hand  stirring  method. 
The  electric  power  required,  which  is 
supplied  by  motors,  while  not  large  is 
coming  to  be  regarded  by  the  trade  as 

indispensable. 
Once  thoroughly  washed,  the  oysters 

are  removed  to  other  sieves  to  drain, 
after  which  they  are  packed  in  five 

gallon  cans  which  in  turn 
are  packed  in  ice  in  stout 
wooden  tubs.  In  this  way 
satisfactory  shipments  are 
made  as  far  west  as  Denver. 

One  million  pounds  oi 
has  been  spun  into 

wire  for  the  extension  and 

developmenl  of  the  tele- 
phone system  in  Texas  dur- 

ing tgr^.  Between  300 and 
500  acres  o\  forest  is  being 
stripped  o\  its  straightesl 
rees  to  make  the 
poles  oi  this  special  order. 
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A  Trolley  Ambulance 

The  trolley  ambulance  shown  in  the 
illustration  is  the  first  of  its  kind  ever 

built  and  was  designed  and  made  by  a 
well  known  firm  of  car  builders  in  Phila- 

delphia for  a  tramway  company  in  Bahia, 

Brazil.  The  car  is  designed  for  the  trans- 
portation  of  patients   to   and   from   the 

Air  is  admitted  through  a  small  ven- 
tilating hole  placed  underneath  each  bed. 

The  nurses'  rooms,  one  of  which  ad- 
joins each  hospital  compartment,  are 

furnished  with  metal  medicine  chests  and 

revolving  chairs  and  have  a  small  door 
opening  into  the  room  holding  the  beds. 

Every  precaution  has  been  taken  to 
prevent    infection    on    the    part    of    the 

TROLLEY  AMBULANCE  WITH   SEPARATE    HOSPITAL  COMPARTMENTS 

outlying  hospitals  about  this  city  that 
cannot  be  easily  reached  by  other  means. 

There  are  five  divisions,  including  first 

the  nurses'  rooms,  adjoining  which  may 
be  seen  the  two  compartments  for  the 
patients.  In  the  center  of  the  car  a  small 
area  has  been  converted  into  a  fumi- 

gation room.  This  room  is  two  feet 
lljHs  inches  long  and  extends  the  full 
width  of  the  car,  i.  e.  eight  feet,  as  do 
the  other  compartments.  The  disinfecting 
room  is  hermetically  sealed  from  other 
portions  of  the  car  with  the  exception 
of  a  small  hole  in  each  transverse  wall, 

through  which  the  fumigation  process 
takes  place. 

The  hospital  compartments  accommo- 
date two  iron  beds  each,  which  are 

equipped  with  rubber  tired  rollers, 
springs  and  the  regular  mattresses.  These 
beds  can  be  pulled  out  upon  an 
extension  of  the  car  floor  formed  by 
the  lowering  of  one  side  of  the  car. 
When  the  compartments  are  closed  light 
is  secured  through  two  double  paneled 
wire  glass  windows,  one  over  each  bed. 

crew,  a  steel  bulkhead  with  no  openings 
of  any  kind  separating  their  compartment 
from  other  portions  of  the  car  and  even 
the  ordinary  signal  bells  with  cords  have 
been  dispensed  with,  electric  bells  with 

push  button^  taking  their  place. 

Telephone  Sand  Glass 
This  small  instrument  is  in  use  in  the 

telephone  booths  of  Paris,  where  the  time 
limit  for  conversation 

is  usually  three  min- 
utes, but  where  a  high- 

er rate  is  charged  for 
six  and  nine  minute 
conversations.  The 

three  sand  glasses,  de- 
signed and  run  out  in 

nine,  .  six  and  three 
minutes,  respectively, 
are  a  convenient  means 
of  avoiding  arguments 

between  operator  and  subscriber  as  to 
the  flight  of  time,  which  always  seems 
extra  rapid  when  time  is  money. 

TELEPHONE  TIME 
INDICATOR 
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Locating  Buried  Water  Pipes 

In  connecting  underground  water 

pipes  to  supply  a  house  or  place  of  busi- 
ness it  is  necessary,  of  course,  to  locate 

the  street  main,  and  unless  maps  are  at 
hand  this  means  that  the  pipes  must  be 
located  by  the  expensive  method  of 
digging. 

The  water- depaVtment  of  the  District 
of  Columbia  avoids  this  expense  by  using 
a  water  pipe  detector  invented  by  one 
of  its  employees,  Mr.  E.  H.  Grove. 
A  copper  wire  500  feet  long  carried 

on  a  reel  is  attached  to  a  faucet  or  the 

closed  and  opened  by  the  action  of  the 

interrupter,  and  consequently  the  cur- 
rent through  the  water  pipe  is  inter- 

mittent. 

The  explorer  now  puts  on  a  head  tele- 
phone which  is  connected  to  the  detect- 

ing device  carried  in  a  box  close  to  the 

ground  by  a  strap  loop.  When  the  de- 
tector box  in  being  carried  about  is 

brought  over  the  pipe  sought  a  buzzing 

caused  by  the  inductive  effect  of  the  in- 
terrupted current  flowing  in  the  pipe  is 

heard  in  the  head  phone.  The  course  of 
the  pipe  can  thus  be  traced  and  mapped. 

Dental  and  Surgical  Lamp 
The  lamp  here  shown  is  designed  for 

the  use  of  surgeons  and  dentists.  The 
light  is  concentrated  by  a  system  of 
lenses  mounted  in  a  tube  and  the  whole 

is    supported   upcr    adjustable    arms    so 

EXPLORING  FOR  A  BURIED  WATER    PIPE 

plumbing  in  a  house  receiving  water 
from  the  lost  pipe.  The  other  end  of  the 
wire  is  connected  to  a  faucet  in  an  ad- 

joining house.  A  battery  is  placed  in  the 
circuit,  also  an  induction  coil  with  inter- 

rupter, and  current  then  flows  from  one 
house  to  the  other  through  the  wire  and 
from  the  second  house  hack  to  the  first 

through  the  pipe.     This  circuit  is  rapidly 

DENTAL  AND  SURGICAL  LAMP 

that  it  may  be  placed  in  any  position  with 
relation  to  the  patient.  A  hood  prevents 

the  rays  from  being  thrown  out  into  the 

eyes  o\  the  operator  and  a  telescopic  ar- 
rangement of  the  tube  permits  the  focus- 

ing oi"  the  rays  over  a  distance  <^\  From 
six  to  eighteen  inches.  A  patent  upon  the 
device  has  been  issued  hi  Clarence  F. 

Rodgers,  Conneaut,  Ohio. 
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WHISTLING   THE   DOOR  OPEN 

Thorne  Baker,  of  London,  the  indefatigable 
electrical  miracle  worker,  has  conceived  the  idea 
that  tunes  should  replace  latch  keys.  So  he  has 

devised  a  lock  which  will  open  when  a  "master 
tune"  is  whistled  or  sung  near  it. 

Mr.  Baker,  peeved  at  the  trouble  of  getting  out 
of  bed  to  unbolt  his  bedroom  door,  wished  to 

goodness  that  he  could  whistle  it  open. 
No  sooner  thought  of  than  done.  He  has  now 

completed  an  invention  by  which  it  is  possible  for 
the  timid  to  bolt  their  doors  at  night  and  yet 
admit  the  maid  with  early  morning  tea 
and  grapefruit  or  marmalade  by  simply 
whistling  or  even  speaking  into  a  -little 
mouthpiece  by  their  bedsides.  It  is  not 
necessary  to  use  the  magic  word 

"Sesame."  Open  is  enough,  but  it  must 
be  "Its  Master's  Voice." 

This  is  all  made  possible  by  a  simple 
electro-magnet,  which  draws  the  bolt 
when  a  current  passes  through  the  mag- 

net. The  current  is  supplied  by  com- 
pleting a  circuit  in  which  normally  there 

is  a  gap  between  a  platinum  point  and 
a  piano  wire,  tuned  to  a  certain  note. 
This  arrangement  is  something  like  Mr. 

Baker's      inven- 
tion for  opening 

a  safe  with  a 

tuning  fork,  that 
is  in  the  general 

application  of 
the  electro-mag- 

net idea  and  the 
taut  music  wire. 

THORNE  BAKER'S  DOOR  OPENER  THAT  RESPONDS 
TO  A  MUSICAL  NOTE 

By  sounding  the  note  to  which  the  wire 
is  tuned,  or  one  of  its  octaves,  the  wire 
itself  vibrates  in  response,  as  does  the 
same  wire  within  a  piano  when  a  tuning 
fork  or  a  harp  wire  is  struck  near  it. 
Commenting  facetiously  on  Mr. 

Baker's  invention  and  its  possibilities,  a 
writer  in  a  London  paper  says  that  ere 
many  years  have  passed,  we  may  read 
such  reports  as  the  following: 

"A  Scientific  Burglar — William  Sykes. 
27,  no  occupation,  charged  with  loitering 
with  intent.  On  him  was  found  a  com- 

plete outfit  of  burglar's  tools,  comprising 
two  silver-plated  pitch  pipes,  a  full  range 

of  tuning  forks,  a  Jew's  harp,  a  harmon- 
ica and  a  note  book  containing  the  sol-la 

notation  of  some  150  well  known  airs. 

Three  months." 
"A  Public  Nuisance — It  is  becoming 

increasingly  the  habit  for  young  bloods 
to  celebrate  by  parading  the  streets  in  the 

residential  sections,  sing- 
ing choruses.  A  group 

of  medical  students  per- 
petrated this  outrage  in 

Gower  Street  last  night 
and  succeeded  in  starting 

open  every  front  door  in 
the  thoroughfare.  Fined 
ten  shillings  each  and. 
costs  for  singing  in  a 
public  place,  contrary  to 

the  Act." 
"Strange     Occurrence 

— A   respectable  elderly 
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woman  was  found  wandering  along  X 
street  in  great  distress  last  night.  She 
explained  that  she  had  just  moved  into 
a  new  house  and  having  gone  out  for 

her  evening's  shopping,  had  been  unable 
to  get  in  again,  as  she  had  forgotten  the 

tune  of  the  front  door." 
All  the  above  do  not  take  into  account 

the  folk  with  a  non-musical  ear,  who  can 
never  remember  a  tune  nor  whistle  it  in 

pitch  or,  as  the  saying  is,  "carry  a  tune." 
These    would   have    to   carry    a    pocket 

take  what  light  comes  from  the  lamp 
across  the  breeching  and  reflect  it  to  a 

ground  glass  screen  in  a  convenient  lo- 
cation for  the  fireman  to  have  it  always 

under  observation.  When  the  stack  is 

clear  the  glass  screen  is  bright.  When 
the  stack  is  smoking  badly  little  or  no 
light  gets  through  the  smoke  and  the 
glass  is  dark.  Thus  at  all  times  the 
ground  glass  indicates  the  amount  of 
smoke  going  up  the  stack  and  enables 
the  fireman  to  stand  at  his  boilers  and 

A  GLANCE  AT  THE  GROUND  GLASS  INDICATOR  SHOWS  WHETHER   STACK  IS  SMOKING  OR    NOT 

music  box,  and  have  a  professional  lock 
tuner  set  the  combination  for  them,  as 
they  would  never  know  whether  they  had 
the  right  tune  or  not. 

Mr.  Baker's  experiments  are  always 
interesting,  and  some  of  the  results  he 
has  obtained  are  not  only  of  scientific 
value,  but  practical  as  well. 

find    out    how    to    fire    with    the    least- 
amount  of  smoke  and  greatest  efficency. 

Smoke  Indicator 

The  light  reflected  from  an  incandes- 
cent lamp  is  employed  in  the  Eclipse 

smoke  indicator  to  tell  the  fireman  when 

the  stack  is  smoking. 
The  lamp  is  placed  at  the  breeching 

of  the  boiler  so  that  the  smoke  in  pass- 
ing up  the  stack  cuts  oils  much  or  little 

of  the  light.     Reflectors  are  arranged  to 

Breaking  of  Ocean  Cables 
The  researches  of  Professor  Milne  on 

the  cause  of  the  breaking  of  telegraphic 
cables  have  revealed  the  fact  thai  there 

are  parts  of  the  ocean  bed,  particularl) 

on  steep  slopes  on  the  edges  of  conti- 
nents, where  great  changes  Erequentl) 

occur.  The  importance  of  properly  se- 
lecting the  location  of  a  cable  is  shown 

by  the  fact,  cited  by  Professor  Milne, 
that  the  military  ami  naval  reserves  were 
called  out  in  \ustria  in  1SSS.  when  the 

simultaneous  interruption  oi  two  cables 
cul  off  communication  with  the  resl  oi 
the  world  for  nineteen  days. 
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Drilling  Large  Holes  in  Heavy  Metal 

In  ship  construction  and  heavy  bridge  work  it  is 
necessary  to  drill  holes  sometimes  as  large  as  two 
inches  in  diameter  through  thick  metal  plate.  An 
electrical  drill  of  German  manufacture  accom- 

plishes this  work  with  com- 
parative ease,  leaving  the 

efforts  of  the  operator  to 
be  directed  in  placing  the 
drill  and  arranging  the 

speed.  Mechanical  adjust- 
ment makes  it  possible  to 

drill  upward,  downward 
and_  even  in  an  oblique 
direction. 

In  addition  to  the  regu- 
lar gearing  between  the 

drill  and  motor,  a  connec- 
tion is  provided  for  a  flexi- 

ble shaft  to  which  may  be 
attached  a  polishing  or 

grinding  wheel". The  manner  of  moving  the  drill  about 
is  indicated  in  the  illustration  but  while 

in  use  the  operator  furnishes  stability  to 
the  equipment  by  sitting  on  a  cross  plank 
passing  through  the  handles  of  the 
frame. 

Concrete  Telephone  Houses 
When  the  Erie  Railroad  installed  a 

new  block  signal  system  on  its  branch 

road,  the  New  Jersey  &  New  York  Rail- 
road, concrete  houses  w.ere  brought  into 

service  as  telephone  booths.  These 

■houses  were  cast  at  a  convenient  point  on 
the  line  and  then  loaded  on  flat  cars  and 

transported  to  the  points  desired  on  the 
42  miles  of  the  branch  road. 

The  telephone  is  used  in  connection 
with  the  system  to  provide  a  means  of 
instant  communication  in  case  of  trouble 

on  the  line.  The  stations  being  equipped 
with  telephones,  the  station  agent  can  set 
the  block  against  a  train  some  distance 

away  and  communicate  with  the  en- 
gineer giving  him  such  orders  as  the 

situation  may  call  for.  Being  non-in- 
flammable, the  concrete  houses  are  safe, 

and  the  wires  being-  underground  there 

A  HEAVY  ELECTRIC  DRILL 

is  little  danger  of  the  telephone  system 
ever  being  thrown  out  of  order  by 
weather  condition  causes  which  play 
havoc  with  overhead  lines. 

CAST  CONCRETE    TELEPHONE    HOUSE  USED  IN  A 
RAILROAD  BLOCK  SIGNAL  SYSTEM 
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Another  Use  for  the  Cactus 

Arizona  is  one  of  the  western  states 

bound  to  be  heard  from,  and  there,  as 
in  other  sections  of  the  country,  the 
United  States  government  through  its 
Forestry  Bureau  is  assisting  the  state 

to  develop  and'use  all  its  natural  resour- 
ces. One  of  these  is  the  Giant  Cactus, 

a  sturdy,  non-edible  fruit  bearing  plant 
which  sometimes  attains  a  height  of  40 
feet. 

The  sahuara,  or  cactus,  is  strong  and 
tough,  and  when  it  became  necessary  to 
build  a  telephone  line  from  the  office  of 

the  Supervisor  of  Forests  to  the  Sol- 

dier's Camp  Ranger  Station,  a  distance 
of  some  30  miles,  economy  dictated  that 
some  use  should  be  made  of  the  many 
sahuaras  growing  along  the  proposed 
route. 

The  idea  was  not  wholly  new,  as  some 
telephone  lines  in  Arizona  had  already 
been  successfully  constructed  in  this 
way,  but  the  plan  had  never  before  been 
adopted  by  the  government. 

From  Tucson  to  the  Magnetic  Obser- 
vatory, about  eleven  miles,  the  wires  were 

strung  on  the  poles  of  the  Arizona  Tel- 
ephone and  Telegraph  Company ;  to 

Lowell  Ranger  Station,  redwood  poles 
alternated  with  cactuses,  in  the  proportion 
of  one  cactus  to  two  poles ;  to  the  Great; 
Western  Power  damsite,  second 
boiler  tubes  alternated  with  sahuaras  in 

:ame  proportion,  and  from  thei 

ir's  Camp  the  wires  were  strung 
n     -ees. 
It  was  believed  that  the  cactus    i  ":< 

would  prove  far  more  durable  than  those 
of  ordinary  wood,  and  brackets  foi   hold 
ing    wires    were    attached    to    the    li 
plants,  upright  pieces  being    fastened   to 
tfe  m    to  produce  llic  desired   height 
The  resull  has  been  less 

than  was  anticipated,  owing  to  the  fad 
that  the  sahuaras  are  especiallj  suscep 
tible  io  be  struck  by  lightning,  and  il 
has  been  found  necessary  to  replace  a 
number  of  the  cactuses  with  wooden 

poles  on  this  account, 

SOME  GOVERNMENT  TELEPHONE    LINES   THE 
GIANT  CACTUSES  ARE  USED  FOR  POLES 

Growing  Power  of  Electric  Lights 

A  comparison  has  recentb 
of   thi  Vouch 

lighthouses  at  va 

40  years.      i 

'  •     li 

to    54,000   candles.     In    1883,    when    the 

ic  light  was  introduced,  the  ; 
rose  to  a  maximi  i 

Since  then   freqiu  ■  have 
.   electric  lights  ui  I 

present,    the   mosl    powerful    lighthouses 

project  an   illumination  equal  to  .; 
000  candles. 



Industrial  Elixir  for  Old  Steamboat  Towns 
Out  where  the  shallow   Des   Moines 

rapids  formerly  impeded  navigation  on 
the  Mississippi  there  is  now  a  lake  nearly 
40  miles  long  and  so  deep  that  no  boat  is 
in  danger  of  grounding.    It  was  created  by 

the  building  of  the  greatest  hydro-elec 
trie  dam  in  the  world.    At  the  Keokuk, 
la.,  end  of  that  dam  is  the  greatest 

hydro-electric  power  house  in  the 
world.     The  great  under 

taking,  now  almost  com- 
pleted, has  already  been 

described     in     detail    in 

these  pages.     But  what 
is  going  to  be  the  result  of 
this  great  development  of  power? 

Reaching  down  the  shore  on  the 
south  to  St.  Louis,  and  up  shore 
on  the  North  to  Burlington  are 
mighty  cables  swung  on  giant 
steel  towers  and  which  will  bear 
within  their  covers  the  electric 

current  that  has  already  revitalized 
the  industries  of  this  section  of 

the  valley. 
Municipalities  which  have 

struggled  ever  since  the  old 
steamboat  days  to  hold  their  own 
in  trade,  have  now  discovered  a 
new  elixir  of  industrial  life  in  the 

combination  of  cheaper  power 
and  better  transportation  facil- 

ities. As  a  result  Old  Man  In- 
dustry has  trimmed  off  his 

whiskers  and  gone  out  with  a  new 
kit  of  tools  to  build  more  factories, 
more  boats,  more  electric  railways  and 
hundreds  of  homes  for  his  boys,  the 
working  men. 

As  far  as  the  makers  of  the  200,000 

horsepower  of  electrical  energy — the 
Mississippi  River  Power  Co. — are  con- 

cerned they  will  act  as  wholesalers  of 
current  and  distribute  it  in  job  lots  at 
Keokuk,  Burlington  and  Ft.  Madison, 
la.;  Hamilton,  Warsaw  and  Quincy  in 
Illinois  and  Hannibal  and  St.  Louis  in 

Missouri.      Smaller    places    may    have 

big  cables.  Whether  the  com- 
pany wishes  it  or  not  its  rates 

for  the  "white  fuel "  must  meet 
the  competition  of  the  cheap 

Iowa  coal  and  the  transporta- 
lowering      tion    conditions 
REVOLVING  ,, 

field  of       governed  by  water- 
iCnEtNoERpAlI2e     way  freight  rates. 

power  by  proper  arrangements  to  tap  the 

Photos  by  Anschittz 

KEOKUK-ST.  LOUIS  TRANSMISSION    LINE.    IT   STRETCHES   143 
MILES  ACROSS  COUNTRY  ON  A  PRIVATE 

RIGHT-OF-WAY 

With  these  conditions  in  mind  and  the 

knowledge  of  "bridge  arbitraries"  and 
car  shortages  to  spur  them,  factory 
owners  began  to  move  into  the  electric 
zone  long  before  the  turbines  were  ready 
to  turn.  The  mill  has  been  taken  to  the 

raw  material.  For  the  first  time  in  many 
decades,  also,  traffic  has  begun  to  move 
from  the  south  to  the  north  along  the valley. 

One  of  the  new  industries  for  the  elec- 
tric zone  is  the  ginning  of  cotton  and  the 

manufacturing  of  cotton  products  of  all 50 
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sorts.  Ginning  was  formerly  done 
solely  in  the  cotton  growing  section.  It 
will  be  cheaper  now  to  haul  it  by  boat  and 
gin  by  electric  motor  instead  of  steam. 
Cotton  has  hitherto  been  converted  into 

fabric  chiefly  in  New.  England,  where 
water  power  was  the  original  incentive 
to  industry.  Now  the  Central  States 
will  see  the  manufacture  of  cotton 
fabrics  within  their  own  bounds. 

Until  the  new  fuel  came  into  the  hori- 
zon the  people  of  the  valley  towns  never 

dreamed  of  an  electric  livery  stable.  Yet 
one  will  be  opened  soon  in  a  town  on  the 
south  transmission  line.  A  woman  who 

wants  a  rig  to  make  her  afternoon  calls 
or  carry  her  to  the  theater  will  not  have 
to  bother-with  a  skittish  horse  that  sheds 
in  the  spring  and  kicks  on  the  cold  days. 
She  can  do  her  shopping  in  an  electric 
brougham  or  coupe.  Travelers  who 
were  formerly  greeted  at  the  station  by 
antiquated  hacks  that  toiled  up  the  hills 
will  now  be  whisked  to  their  hotels  in 

electric  carry-alls. 
In  anticipation  of  the  cheap  power  an 

interurban  line  has  recently  been  incor- 
porated and  will  run  between  Quincy  and 

Springfield  in  a  rich  farming  district 
formerly  traversed  principally  by  bad 
roads.  This  is  but  one  of  a  series  of  trac- 

tion lines  that  will  skirt  the  river's  edge 
in  the  electric  zone. 

Countless  small  industries  are  moving 

into  the  eight  towns  which  will  be  dis- 
tributing centers  for  electric  current. 

There  are  some  strange  new  industries, 

too,  coining  into  being  which  were  un- 
heard of  before  the  electric  age.  The 

makers  of  aluminum  products  will 
electricity  direct,  as  will  the  makers  of 
air  nitrates  and  similar  articles  of 

modern  chemistry.  Cereal  manufac- 
turers, millers  and  others  are  picking  out 

sites  in  the  river  towns  near  the  farms, 

on  the  cheap  transportation  line  ami  in 
the  region  of  inexpensive  power. 

The  riverside  mu'nicipalties  are  so  cei tain  that  an  industrial  revival  is  at  hand 

that  they  are  spending  immense  sums  ol 

money  to  take  advantage  of  it  and  com- 
pete with  rival  cities  in  building  up  their 

communities.  The  turning  on  of  the 
electric  elixir  has  done  for  them  what 

half  a  century  of  oratory  and  millions  of 

the  nation's  funds  has  failed  to  do ; 
started  a  revival  of  waterway  traffic. 
That  is  why  Alton  is  planning  a  million 

dollar  sea  wall ;  Quincy  is  trying  to  con- 
vert its  bayou  into  a  harbor;  Davenport 

is  reaching  out  after  trade  with  harbor 

facilities ;  Keokuk  is  trying  to  get  a  con- 
crete dock  in  shape  for  the  use  of 

traveling  cranes,  and  elsewhere  they  are 

beginning  real  river  docks  where  trans- 
shipping between  water  carriers  and  rail- 

roads may  go  on  with  an  economy  that 
is  likely  to  put  the  cities  of  the  Rhine  to 
shame. 

If  further  proof  is  needed,  one  may 
drop  into  any  boat  yard  on  the  upper 
Mississippi  and  observe  the  steel  barges 
which  will  soon  replace  the, romantic  old 
steamboat. 

And  the  farmers  who  formerly  stayed 
up  at  night  to  fight  the  spring  flood,  now 
that  the  river  is  harnessed  are  convert- 

ing their  black  corn  lands  into  truck  gar- 
dens so  that  they  may  feed  the  workers 

in  the  mills  and  reap  gre;> 
Some  idea  of  the   size  of  the   power 

giant  that  is  going  to  make  Keokuk  his 
home  is  shown  in  the  pictures.     Th 
volving  held  of  the  generator  is  but 
of  a  battery  of  30.    Each  generator 
ures  more  than  31    feet  in  di; 

all    the   generators   had   been    shipped   at 
o        it  would  1  aired  38  lo( 

tives,  600  cars  and  a  train  ne 
and  quarter  miles  long  to  lr.ans.port  them. 

n  line 

taining  nineteen  strands  about  -\s  inch  in 
id  suspended  on  8 

miles 
long.     The  current  carried  is 
\  oil        The  north  hound  transmit. 

aluminum  stranded  cable  and  car- 
ries ll.OOOvolts  for  lOmiles.  Both  lines 

are  placed   in  a    \(V  foot   right-of  V 
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Desiccation  of  Bodies  by  Electro- 
Magnetism 

Not  since  the  days  of  the  ancient 
Egyptians  when  gums,  spices,  bitumen 
and  swathings  of  linen  enabled  them  to 
keep  a  lifeless  human  body  for  centuries 
without  decay  has  such  a  miracle  been 
performed.  The  secret  passed  with  them 
and  has  been  lost  in  spite  of  strenuous 
efforts  to  rediscover  it. 

However,  modern_  science  will  find  a 

means  to  preserve  the*  body  after  death  if 
it  has  not  already  been  accomplished  by 

DOG  PRESERVED  BY  ELECTRO-MAGNETIC 
PROCESS 

means  of  electricity  as  applied  by  Wil- 
liam H.  Allen  of  Cleveland,  Ohio.  He 

subjects  the  body  for  several  days  to  the 
action  of  a  magnetic  field  and  presents 
proof  of  results  in  exhibits  of  bodies  of 
animals  and  pieces  of  meat  treated  by  the 

process. 
The  accompanying  picture  is  of  the 

body  of  a  dog  preserved  by  the  electro- 
magnetic process.  The  body  though  los- 

ing in  weight  remains  in  a  perfect  state 
of  preservation. 

In  support  of  the  operativeness  of  his 
method,  the  inventor  makes  the  follow- 

ing statement  of  facts  :  That  on  numerous 

occasions  he  has  desiccated  organic  sub- 
stances, both  animal  and  vegetable.  That 

on  Saturday,  January  6,  1912,  a  piece  of 
fresh,  raw  beef  was  placed  in  a  magnetic 

field  and  subjected  to  the  same  for  a  pe- 
riod of  seven  days;  that  on  January  13, 

the  meat  was  entirely  desiccated  and  free 
from  odor  and  in  fact  there  was  no  in- 

dication of  decay  or  putrefaction.  The 
desiccation  with  the  magnetic  field  was 
conducted  in  a  small,  completely  closed 
room  in  which  there  was  absence  of  air 
circulation. 

At  the  same  time  a  similar  piece  of 
meat  was  placed  in  the  same  closed  room, 
but  at  a  distance  away  from  the  magnetic 
field.  At  the  same  time  and  throughout 
the  same  period,  a  third  piece  of  meat 

was  placed  and  left  in  a  second  room,  ad- 
joining that  in  which  the  first  two  men- 
tioned pieces  were  placed.  The  three 

pieces  of  meat  were  substantially  the 
same  in  size  and  weight,  and  all  three 
pieces  were,  prior  to  the  test,  in  the  same 
condition. 

On  the  fifth  day,  or  on  January  11,  the 

two  pieces  which  were  not  in  the  mag- 
netic field  showed  decided  indications  of 

decay  and  on  the  seventh  day,  or  on 
January  13,  both  of  the  pieces  gave  off 
a  bad  odor  and  showed  advanced  putre- 
faction. 

The  piece  of  meat  which  was  desic- 
cated in  the  magnetic  field  between  Jan- 

uary 6  and  January  13,  is  filed  as  an  ex- 
hibit in  the  U.  S.  Patent  Office  and 

marked,  "Exhibit  A,"  together  with 
sworn  affidavits,  the  piece  having  been 
cut  into  two  parts  since  the  test  to  show 
the  desiccated  condition  beneath  the  sur- 
face. 

When  applied  practically,  each  crypt  or 
compartment  in  a  community  mausoleum 
can  be  provided  with  a  field  producing 
apparatus  and  the  bodies  may  be  placed 
in  the  crypts  and  desiccated  therein  by 
the  magnetic  influence. 

Timing  a  Lightning  Flash 
By  means  of  a  photograph  made  with 

a  vibrating  lens,  Professor  Glew,  of 
London,  has  calculated  the  time  of  a 

lightning  flash.  It  comes  out  one-nine- 
teenth of  a  second.     The  calculation  is 
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based  upon  the  multiple  image  in  the 
photographs  and  the  rate  of  vibration  of 
the  lens.  The  time  applies,  of  course, 
only  to  the  particular  flash  that  was 
photographed. 

Railway  Elevators  in  Lisbon 
In  Lisbon,  Portugal,  a  portion  of  the 

Santa  Justa  railway  line  is  on  an  elevat- 
ed structure.  And  there  is  no  climbing 

stairs  to  get  to  the  platform,  for  electric 
elevators  are  provided  for  the  patrons. 
These  elevators  are  of  the  Waygood 
type,  now  so  popular  in  England,  and  the 
enclosing  structure  is  of  a  very  artistic 
design,  as  seen  in  the  picture.  There 
are  two  cars  for  passengers,  and  in  the 
station  illustrated,  where  the  rise  is  100 

feet  owing  to  a  steep  -hillside,  the  trip 
is  made  in  half  a  minute. 

I 

ELEVATOR  TO  A  RAILWAY  IN   LISBON 

Words  in  the  Telephone 

Long  distance  telephoning  has  become 
a  science  on  its  own  account  and  ha^ 

called  into  existence  a  class  of  operator 3 

who  are  valuable  by  reason  of  the  clear- 
ness and  sharpness  with  which  they  can 

pronounce  words  while  speaking  rapidly. 
It  has  also  developed  the  fact  that  the 

French  language  is  better  adapted  to 
the  purposes  of  the  telephone  than  the 
English.  The;  ordinary  business  of  the 
long  distance  telephone  between  Paris 
and  London  is  carried  on  in  the  French 

language.  It  is  stated  that  the  consid- 
erable proportion  of  sibilant  or  hissing 

syllables  in  English  renders  it  a  less  easy 
and   accurate   means  of   communication. 

Certain  English  words  are  especiallv 
difficu.lt  of  transmission  by  telephone. 

The  word  "soldier"  is  cited  as  one.  of 
these..  Proper  names  frequently  occur, 
in  the  midst  of  an  otherwise  perfectly 
audible  and  intelligible  conversation, 
which  the  ear  cannot  catch.  These  must 

be  spelled  out,  involving  delay. 
-Expert  telephone  operators  in  the 

Renter  press  service  between  Paris  and 
London  have  succeeded  in  transmitting 
messages  in  the  French  language  at  the 
rate  of  190  words  a  minute.  This  is 

at  a  much  swifter  rate  than  that  emp 
in  an  ordinal 

d  at  which 
transmitted 

is    limited,    hi 

ncy   of   tin 
phers,   who  hem 

mouth,    and 

i 

which 

three   minute   period    is   the 
one  fixed  upon  in  thi-  i 
as    the    telephone    company 

E  i  en  francs, 

•  o   dollars.    '" oi   the  wire  min- 

utes or  a  less  lime. 
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Cleans  Your  Pipe  for  a  Penny 

The  English  pipe  smoker  may  now 
clean  his  pipe  with  little  effort  using  an 
electrically  operated  clean- 

er recently  put  on  the  mar- 
ket by  an  English  firm.  A 

penny  placed  in  the  slot  of 
the  device  starts  the  motor. 

The  bowl  of  the  pipe  is  in- 
serted in  a  cylindrical  pro- 

jection on  the  top  of  the 
machine.  After  the  scrap- 

er has  cleaned  the  bowl,  the 
pipe  is  placed  on  a  second 
cylinder  equipped  with  a 

pressing-down  lever,  which 
opens  an  air  valve  and  ster- 

ilizing air  is  forced  through 
the  bowl  and  stem.  The  two 

operations  take  about  half  a 
minute. 

Each  operation  of  the 

machine  automatically  illuminates  and  ro- 
tates transparent  advertisements  which 

appear  in  a  glazed  aperture  in  the  front. 

A  Two  Pound  Motor 

The  drawing  herewith  shows  in  a  rela- 
tive way,  the  very   small   size  in  which 

AN    ENGLISH   CONTRIVANCE   FOR   CLEANING    PIPES 

some  forms  of  commercial  motors  are 

now  built.  This  one  is  a  Fort  Wayne 
motor  weighing  only  two  pounds.  It  was 
developed   for   an   application    requiring 

Telephone  Fixture 
In  using  the  telephone  it  is  necessary 

to  employ  one  hand  to  hold  the  receiver 
to  the  ear  and  besides  the  receiver  must 
be  lifted  from  the  hook.  To  William  C. 
Ude  of  West  Haven,  Conn.,  this  is  too 

much  like  work  so  he  has  patented  a  re- 
ceiver upon  an  arm  directly  attached  to 

TELEPHONE  FIXTURE 

the  transmitter  and  so  arranged  that  the 
user  simply  moves  his  head  against  the 
receiver  to  close  the  talking  circuit. 

A  TWO  POUND  MOTOFk 

very  small  power,  but  at  the  same  time 
demanding  a  motor  of  especially  rugged 
design. 

The  result  is  a  little  machine  that  rests 

nicely  on  the  tips  of  the  fingers  and 
thumb. 
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Photomicrography 

The  photographing  of  small  sections  of 

metal  through  the  microscope  has  be- 
come one  of  the  most  useful  methods 

open  to  the  metallurgical  chemist  for  the 

study  of  the  materials  used  in  making- 
automobile  crank  shafts,  rails  and  bars 
subjected  to  heavy  stresses  in  sendee. 
Pictures  of  this  kind  are  often  published 

in  magazines  devoted  to  engineering  pur- 
suits, but  comparatively  few  readers  of 

OUTFIT  FOR   PHOTOMICROGRAPHY 

such  periodicals  realize  how  easily  such 
photographs  are  taken  or  the  part  which 
electricity  plays  in  the  work. 

The  accompanying  illustration  shows  a 
typical  equipment  in  the  laboratory  of  a 

large  drop-forging  plant.  It  consists  prin- 
cipally of  an  adjustable  arc  lamp  whose 

rays  are  thrown  upon  the  field  of  a  micro- 
scope at  the  left  of  the  view,  the  latter 

being  utilized  as  the  lens  of  a  4  by  5  inch 
camera  mounted  above  it.  The  specimen, 

about  .-.-        g  a, -is  held  in  place 
on  the  slide  carriei   b  i   ill  horseshoe 

magnet  and  an  image  three  inches  in  di- 
ameter covering  p  of  the 

specimen  as  big  as  the  head  of  a  pin  is 
easily  obtained  with  a  powerful  glass. 
By  this  means  the  changes  in  the 

fibrous  structure  of  the  metal  after  va- 
rious treatments  can  be  studied,  and  an 

experienced  observer  can  tell  the  good  or 
bad  effects  of  differenl  processes  without 
waiting  for  material  to  fail  in  service. 

Inhaling  Radium  Emanations 

For  the  first  time  in  America,  inhala- 
tion of  the  emanations  of  radium  is  to 

be  employed  as  a  means  of  curing  dis- 
ease. Johns  Hopkins  University  is  estab- 

lishing a  department  for  the  sole  purpose 
of  giving  this  radium  treatment  in  the 
most  exact  and  scientific  form.  Already 

there  are  $25,000'  worth  of  radium  com- 
pounds on  the  way  to  Johns  Hopkins  and 

very  soon  the  new  department  will  be 
working  in  full  force. 

The  new  methods  will  be  availed  of  in 
cases  of  disease  that  come  within  the 

scope  of  the  University  Medical  Depart- 
ment. Almost  since  the  discovery  of 

radium  by  Madame  and  the  late  Prof. 
Curie,  some  fifteen  years  ago,  radium 
has  been  used  in  medical  practice.  It 

has  been  used  effectively  in  fighting- 
certain  forms  of  cancer.  Also,  in  giving 
what  are  known  as  radium  baths.  Re- 

cently, it  has  been  found  that  the  emana- 
tions from  the  mineral  were  of 

value  in  the  treatment  of  chronic  rheu- 
matism, neuralgia  facial  paralysis  and 

diseases  of  the  joints. 
While  the  medical  persons  in  charge  of 

the   new    department   at  Johns 
are  insisting  upon  sending  out  injunctions 

to  not  expect  too  much  of  the  new  treat- 
ment,   it    can    be    - 

confidence  of  the  broad 

novation   among   the   university   m 
faculty  is  e> 
ing  is   deep    I 
introduced   into   medicine. 

reatmerit   will   be 
similar  to  that  cm 

As    tl  of    the    radium 

eman  l1  no  diminu- 
tion in  its  value  or  strength,  what  is  now 

opkins  will 
good  endurance 

»us    fact   when   it 
is   remembered   thi 

small  quantity,  relatively,  in  the  whole 
wide  world,  a  microscopic  particle  at 

present  commanding  a  fortune. 
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Hints  for  the  Photographer 

With  proper  diffusion,  in  the  way  of 
reflectors  of  cloth  and  transmitters  of 

ground  glass,  the  enclosed  arc  makes  a 
good  exposing  light  for  photography  and 

one  which  is  constant  in  value.  For  print- 
ing, the  same  light  may  be  successfully 

used.  For  amateur  work  an  especially 
good  printing  arrangement  is  a  100  watt 
tungsten  lamp  with  frosted  bowl  and 
white   bell   shade.   The   frosted  bowl   is 

USE  OF   ELECTRIC  FLATIRON   IN  MOUNTING 
PRINTS 

equivalent  to  ground  glass  as  a  diffuser. 
The  lamp  should  be  hung  on  a  cord  so 
as  to  be  quickly  and  easily  adjustable  in 
height  from  the  printing  table  or  shelf. 

Electricity  is  most  satisfactory  for  the 
red  lamp  in  the  darkroom,  provided  you 
choose  a  bulb  made  of  red  glass,  not  one 
of  clear  glass  merely  stained  or  painted 
red. 

The  air  of  the  darkroom,  which  is 
often  a  small  compartment,  is  not  vitiated 

by  an  electric  light  as  it  is  by  the  oxygen- 
consuming  gas  or  kerosene  flame. 

For  enlarging  pictures  nothing  is  quite 
so  satisfactory  as  the  electric  arc,  either 
with  hand  or  automatic  feed,  when  prop- 

erly diffused  by  ground  glass  or  by  thin 
white  cloth.  The  arc  is  also  a  satisfactory 
method  for  illuminating  a  picture  for 

copying  to  make  slides  for  the  project- 
ing lantern. 

The  family  electric  flatiron  comes  in- 
to service  in  mounting  photographs  -up- 
on their  cards  with  kodak  dry  mounting 

tissue.  This  method  of  heating  the  iron 
is  superior  to  any  other,  because  of  the 
easy  regulation  of  the  degree  of  heat,  for 
uniformity  of  temperature  is  of  prime 
importance  in  this  work. 

A  small  electric  fan,  about  eight  inches 
in  diameter  is  of  great  service  in  the 
darkroom  to  dry  plates  or  kodak  films 

quickly.  It  also  is  convenient  as  a  venti- 
lator in  a  room  which  otherwise  is  likely 

to  become  hot  and  "stuffy,"  for  the  con- 
struction of  the  darkroom  precludes  the 

ordinary  means  of  ventilation. 

Heaviest  Railway  Service  Handled 

by  Electricity 
The  train  service  operated  by  the  Grand 

Trunk  Railway  System  through  the  St. 
Clair  Tunnel  which  connects  Sarnia  and 
Port  Huron  beneath  the  St.  Clair  river 

is  the  heaviest  railway  service  handled 

by  electricity  in  the  world.  This  electrifi- 
cation scheme  operates  within  a  zone  of 

approximately  four  miles  and  the  motive 
power  is  derived  from  1,500  horsepower 
electric  locomotives  weighing  135  tons, 

with  a  nominal  draw-bar  pull  of  50,000 
pounds  and  a  maximum  speed  of  35  miles 
an  hour. 

During  the  year  1912,  the  company's 
records  show  that  197,801  loaded  freight 
cars  and  86,692  empties  passed  through 
the  tunnel  in  addition  to  35,096  passen- 

ger cars.  Estimating  on  a  basis  of  seven- 
teen tons  to  a  car,  this  gives  a  total 

tonnage  passing  through  of  3,500,000. 
No  other  tunnel  operated  by  electricity 
is  said  to  have  more  than  60  per  cent  as 
much  traffic. 
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The  New  Moon  of  Thespis 

Since  the  time  of  Shakespeare's  play- 
ers when  a  man  held  up  a  lantern  with 

a  sign,  "This  is  the  moon,"  there  have 
been  many  that  have  waxed  and  waned 
over  the  land  of  Thespis.  Of  them  all, 
it  has  remained  for  the  moon  which  rises 

eight  times  a  week  over  the  desert  scene 

in  "Joseph  and  His  Brethren,"  to  pre- sent the  best  counterfeit  of  Nature. 

Benjamin  Bierwald,  chief  electrician  of 
the  Century  Theater  in  New  York  is 
the  man  who  made  it  possible. 
His  moon  is  unimpressive  when 

viewed  in  a  dark  corner  behind  the 

scenes.  It  looks  like  a  huge  pan,  four 
feet  in  diameter  and  ten  inches  deep, 
held  up  on  edge  by  wooden  supports.  Its 
face  is  made  of  linen  stretched  tight  as 
a  drum  head  and  set  about  the  inner 

edge  of  the  pan  are  36  tungsten  lamps  of 
100  candlepower  each.  Each  lamp  is 
coated  thinly  with  orange  paint  so  that 
the  moon  may  have  the  aspect  of  shining 
through  leagues  of  atmosphere.  When 
the  lamps  are  turned  on,  the  real  sur- 

prise comes.  Here  is  no  flat  pale  spot 

of  light  that  might  be  a  jack-o'-lantern. 
Rather  it  is  an  actual  moon  with  all  the 

physical  outlines  of  the  nightlamp  of 
the  heavens. 

Bierwald  was  weary  of  smooth  faced 
moons.  Therefore  he  sought  a  remedy 
and  found  it.  A  man  who  snaps  Luna 
in  all  her  phases  with  the  aid  of  a  strong 
telescope  provided  him  with  a  photo- 

graphic plate  of  the  full  moon  that  shone 
on  the  night  of  September  15,  1903. 

Bierwald  applied  acid  to  the  negative,  re- 
moving everything  outside  of  the  moon 

itself  and  then  had  enlargements  made 
from  the  plate.  The  result  was  a  set  of 
prints  of  varied  size,  each  one  showing 

the  craters,  valleys  and  pot-holes  of  the 

moon's  surface.  Over  the  print  of  the 
four-foot  moon  Bierwald  laid  a  linen  of 
Scotch  manufacture,  tightly  woven  so 
that  a  light  behind  is  equally  diffused  and 

not  "spotty."  The  outlines  of  the 
moon's    markings    were    traced    on    the 

linen,  then  filled  in  with  a  coat  of  light 

blue  paint — and  the  face  was  complete. 
The  rising  of  this  moon  is  no  less  in- 

genious. A  broad  standard  supports  two 
uprights.  Others  fastened  to  the  moon- 
pan  slide  up  or  down  in  grooves  on  the 
permanent  uprights.  From  eye-bolts  at 
the  foot  of  the  lamp  uprights,  heavy 
sash  cord  is  led  on  each  side  through  a 
small  pulley  on  the  top  of  the  standard 
uprights  and  down  again  to  an  axle  fitted 
with  a  handled  wheel  at  one  end.  A 
turn  of  this  wheel  raises  or  lowers  the 

moon  with  all  due  solemnity  and  steadi- 
ness. Bierwald  wanted  a  natural  moon. 

He  has  it. 

Model  of  Windmill  Electric  Plant 

The  windmill  will  one  day  be  utilized 
to  generate  electricity.  The  two  difficul- 

ties to  be  overcome  are  the  uncertainty 
of  the  wind  and  the  variation  of  the  ve- 

locity when  blowing. 

At  the  North  Dakota  Agricultural  Col- 
lege electrical  show  the  Manikowski 

brothers  of  Wahpeton  exhibited  a  patent- 
ed model  of  an  equipment  which  they 

assert  will   revolutionize  the  production 

MODEL  WINDMILL  PLANT 

of  electricity  upon  the  farm.  The  ac- 

companying picture  shows  a  miniature 
model  of  this  plant  which  changes  the 
varying  wind  velocity  into  steady  electric 

power.  A  large  plant  similarly  con- 
structed is  in  operation  upon  their  1,200 

acre  wheat  farm  near  Wahpeton. 



A  Pra&ical  Windmill  Eledric  Plant 
By  J.  F.  FORREST 

The  subject  of  generation  of  electricity  by  wind  power  is  one  of  importanc
e,  for  the  energy 

of  the  winds  is  practically  all  wasted  except  for  the  comparatively  small  am
ount  used  m  pump- 

ing water  and  grinding.  In  spite  of  this  fact  no  standard  apparatus  for
  windmill  generation 

of  electricity  has  ever  been  put  upon  the  market.  Manufacturers  say
  that  certain  inherent 

difficulties  of  voltage  regulation  cannot  be  overcome.  In  face  of  this,  ho
wever  we  find  isolated 

farm  plants  that  have  been  built  by  ingenious  individuals  which  seem  to 
 be  doing  the  work 

satisfactorily,  notably  a  plant  built  by  Mr.  J.  F.  Forrest  on  his  farm
  near  Pay nette  Wis. 

A  brief  note  concerning  this  plant  appeared  in  our  November  1912  
issue  which  resulted  m 

so- many  inquiries  that  we  asked  Mr.  Forrest  to  give  a  more  detailed  descri
ption,  which  follows. 

—  Editorial  Note. 

pulley  of  the  mill  shaft.  A  four  or  a 
six  inch  pulley  can  thus  be  used,  the 
four  inch  for  low  mill  velocities  and  the 

six  inch  for  high  ones.  Sometimes  it  is 
not  necessary  to  change  pulleys  for 
several  weeks  at  a  time.  The  pulley  on. 

the  upright  shafting  of  the  mill  is  set  to 
run  with  a  clutch  coupling  operated  by  a 
lever  and  rod  which  is  near  the  furling 
lever. 

A  storage  battery  is  used  in  connec- 
tion-with  the  plant  and  between  the  dy- 

namo and  the  battery  is  a  patented  cut-in 
and  cut-out  device.  This  device  I  will 

not  attempt  to  explain  except  to  say  that 

it  is  merely  an  electro-magnet,  the  arma- 
ture of  which  closes  and  opens  the  cir- 
cuit between  the  dynamo  and  battery  as 

current  does  or  does  not  flow  through  its 
coil.  With  the  cut-in  working  and  with 
a  variable  speed  there  is  no  noticeable 
wavering  of  the  lights  when  fed  from 
the  dynamo. 

The  dynamo  delivers  six  amperes  at 
35  volts  when  running  at  a  speed  of  450 

revolutions  per  minute.  When  the  dy- 
namo is  running  at  275  revolutions  per 

minute  the  cut-in  closes  the  battery  cir- 
cuit and  two  amperes  flow  into  the  bat- 
tery of  fourteen  cells.  The  dynamo  has 

run  at  600  revolutions  per  minute,  when 
about  twelve  amperes  was  delivered.  On 

an  overcharge,  speed  is  somewhat  less- 
ened by  partially  releasing  the  furling 

lever  on  the  mill.  As  the  speed  returns 

to  275  revolutions  per  minute  the  cut-in 

Standard  makes  of  windmills  have  an 

automatic  speed  governing  device.  The 

center  of  the  wheel  is  set  a  trifle  to  one 

side  of  the  turn  table  which  allows  any 

great  pressure  of  the  wind  to  turn  the 

wheel  edgewise  to  the  wind.  There  is 

also  a  spring  which  connects  the  tail  and 
the~wheel  in  such  a  manner  as  to  bring 

the  wheel  to  the  wind  again  when  the 

wind  pressure  reduces,  so  that  between 

the  gyroscopic  action  and  this  speed 

governing  device  the  mill  is  kept  within 

certain  speed  limits.  As  wind  exposure 
is  to  a  windmill  what  boiler  capacity  is  in 

"  a  way  to  a  steam  engine  it  is  advisable 
that  the  mill  be  of  sufficient  size  and 

height  to  work  easily  in  a  light  wind. 

My  mill  is  an  Aermotor.  Referring 

to  Fig.  1,  the  belt  to  the  dynamo  runs 

with  a  quarter  turn  from  a  horizontal 

pulley  upon  the  upright  shaft  of  the  mill 
to  avoid  the  use  of  miter  gears.  _  In  order 

to  get  results  from  low  velocities  of  the 

wind  a  smaller  pulley  near-by  on  the 

floor,  is  substituted  on  the  dynamo  on 

days  when,  the  wind  is  light.  This 

changes  the  distances  between  the  belt 

bearing  surfaces.  To  overcome  this  you 

will  notice,  by  referring  to  the  picture, 

that  there  is  a  plank  upon-  which  the 

dynamo  sets,  one  end  being  on  wheels 

and  the  other  on  adjustable  legs.  These 

legs  are  shown  at  an  angle  which  serves 
to  raise  and  lower  the  plank  so  that  the 

belt  may  be  put  on  a  line  with  the  cen- 
ter  of  the   belt   rim   on    the    horizontal 

58 



POPULAR    ELECTRICITY   MAGAZINE 

59 
opens  the  circuit  to  the  battery.  The 
cut-in  so  far  as  I  know  is  not  on  the  mar- 

ket and  this  is  the  only  windmill  plant  in 
the  state.  My  ammeter  reads  both  ways 
from  zero. 

The  windmill   is   started   in   charging 

the  battery  at  any  time  the  wind  is  favor- 

When  the  wind  lulls,  the  batteries  will 
be  furnishing  part  or  all  of  the  current 
and  with  variable  speed  and  the  cut-in 
working  it  there  is  no  noticeable  flicker- 

ing in  the  lights. 
For  operating  a  flat  iron,  a  percolator, 

a  glow  heater  or  a  vacuum  cleaner  I  have 

FIG.    1.    THE    DYNAMO   IS    DRIVEN    FROM    THE    MILL    SHAFT    BY   A 
QUARTER  TURNED  BELT 

ft 
FIG.    2.    FEED   GRINDER    COUNTERSHAFT  AND  A  GLIMPSE  INTO  THE 

BATTERY   ROOM 

FIG.  3.  SEPARATE  110  VOLT 
SYSTEM  FOR  HOUSEHOLD 
UTENSILS.  THIS  HAS  NO 
CONNECTION  WITH  THE 
LIGHTING  SYSTEM 

able.  A  wind  that  is  charging  at  a  slow 
rate  is  used  for  the  overcharge  but  with 
a  high  wind,  as  soon  as  the  cells  begin  to 
gas,  the  charge  is  stopped,  a  hydrometer 
being  also  used  to  determine  the  battery 
condition.  The  mill  generally  runs  at 
chore  time,  noon  hour  or  in  the  evening. 
When  the  lights  are  turned  on  with  the 
windmill  running  the  speed  may  be 
sufficient  to  supply  all  the  lights,  also 
some  current  may  pass  into  the  batteries 
at  the  same  time. 

a  separate  equipment  consisting  of  speed 
pulleys  and  a  110  volt  dynamo  run  by 
the  mill.  Fig.  3.  A  separate  pair  of  wires 
runs  to  the  house  for  this  voltage. 

The  electric  lighting  plant  has  boon  in 
use  for  three  years  and  has  never  been 
found  wanting.  Tt  brings  electric  lights 
and  water  supply  to  the  same  basis. 

The  operating  expense  with  a  windmill 
drive  amounts  to  the  lubricating  oil. 
which  has  a  charm  to  it  that  would  cause 

even  the  poorest  of  men  to  smile. 



Trade-Marks  in  the  Electrical  Field 
By  WALDON   FAWCETT 

A  trade-mark  may  be  a  name,  a  coined 
word,  initials  or  numbers,  a  portrait,  an 
autograph  signature,  a  sign,  symbol  or 

pictorial  design;  in  fact,  almost  any  dis- 
tinctive mark  that  will  serve  as  a  means  of 

identification  for  a  manufactured  prod- 
uct or  a  given  class  of  raw  material.  A 

trade-mark  has  been  termed  the  commer- 

FLAT   FILING    OF    RECORD 
OF   TRADE-MARKS.    ALL 

PENDING      APPLICA- 
TIONS  ARE  KEPT 
HERE  / 

marks  that  have  been  duly  entered  upon 

Uncle  Sam's  books  are  some  which  are 
estimated  by  the  owners  to  be  worth  all 
the  way  from  one  million  to  six  million 
dollars  each.  Indeed,  probably  not  one 
person  in  ten  thousand  is  aware  that 

many  names  that  have  become  house- 
hold words,  originated  as  trade-marks 

and  are  to  this  day  entitled  to  due  pro- 

|     tection  for  that  significance. 
Td  be  sure,  by  no  means  all  trade- 

I     marks  are  registered.     Some  users  of 
|     trade-marks  consider  that  they  have 

in  the  common  law  ample  protection 

J     and  means  of  redress  against  those 
who  would  steal  their  trade  slo- 

gans.   However  the  majority  of 
business  men  seem  to  incline 

to  the  opinion  that  it  is  better 
to  expend  from  $10  to  $75  to 
have  a  valued  trade -mark  duly 
registered  so  that  in  the  event 
of  any  disputes  in  later  years 

SEARCHING  THE  RECORDS  FOR  DUPLI- 
CATION  OF    ELECTRICAL    AND 

OTHER  TRADE  MARKS 

__ 

MANUFACTURERS  MUST 
SUBMIT  PHOTOGRAPHS 
TO  PROVE  THAT  TRADE- 

MARKS ARE  IN  USE  AND 
PROPERLY  PLACED  ON 

MACHINERY 

the  simile  is  apt 

because    to    imi- 
tate a  trade-mark 

is,  in  the  eyes  of 
conscientious 
business   men, 
quite  as  serious  an  offense  as  to  forge 
an  individual  signature  and  the  law 
regards  it  in  somewhat  the  same  light. 

For  the  purpose  of  forestalling  un- 
intentional duplication  as  well  as  to 

prevent  misappropriation  of  property 

most    trade-marks    are    "registered" 
and  hundreds  of  different  marks  on  elec- 

trical articles  alone  have  thus  been  duly 
recorded  in  the  archives  of  the  U.S.  Gov- 

ernment.    The  Trade-Mark  Bureau  is  a 
branch  of  the  United  States  Patent  Office 

and  among  approximately  100,000  trade- 
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they   can   count   on   governmental   testi- 
mony as  to  priority  of  claim. 

One  of  the  odd  characteristics  of 

trade-mark  practice  is  the  prevalence  of, 
shall  we  call  it,  fashions,  in  the  selection 

of  trade-marks  in  a  given  field.  When  it 
comes  to  picking  out  trade-marks  the  pro- 

ducers and  manufacturers  in  almost  any 
given  line  appear  to  be  very  much  like 
sheep.  Perhaps,  in  reality  it  is  merely 
shrewd  business  policy.  Whatever  the 

incentive  there  is  a  manifest  disposi- 
tion to  follow  the  example  of  other  firms 

and  individuals  in  the  same  field.  Did 

the  pioneers  in  the  industry  use  fancy 

pictures  as  trade-marks?  Then  it  is  a 
pretty  safe  guess  that  most  of  those  who 
come  after  them  in  this  same  sphere  will 
do  likewise.  Or,  again,  we  find  a  whole 

vast  industry  committed  to  such  trade- 
mark designs  as  stars,  diamonds  and 

crescents. 

In  no  domain  is  this  tendency  more 
marked  than  in  that  of  electrical  manu- 

facture. Here  the  preference  is  for 
coined  words,  and  for  the  satisfaction  of 
electrical  interests  be  it  remarked  that 

trade-mark  experts  all  agree  that  there  is 
no  better  form  of  trade-mark  than  a 
catchy  coined  word.  To  be  sure,  there 
are  in  the  electrical  field  some  notable  ex- 

ceptions to  the  coined  word  policy — for 
example  the  portrait  and  signature  of 
Edison  and  the  widely  exploited  initials 

"G.  E.,"  but  any  reader  has  only  to  run 
over  in  his  mind  a  category  of  the  lead- 

ing electrical  products  to  realize  how  gen- 

erally electricity's  men  of  affairs  have 
subscribed  to  this  policy. 

Cleverness  and  originality  of  a  high 
order  have  been  manifested  by  many 
firms  and  individuals  in  the  electrical 

field  in  concocting  unique  words  for  use 

as  trade-marks.  As  evidence  there  may 
be  cited  a  few  of  those  which  have  re- 

cently been  received  for  registration  at 

the  U.  S.  Patent  Office.  There  is  "Bron- 

skol"  as  a  name  for  electric  carbons ;  the 
appropriate  "Adaptabox'' ;  and  "Ameri- 
core"  as  a  trade-mark  for  rubber  covered 
wire.  "Gumkor"  is  another  mark  selected 

to  identify  a  given  make  of  insulated 

wire;  "Kablak"  has  been  picked  to  des- 

ignate an  insulator;  "Transpotare"  for 
electric  regulators,  and  "Thunderbolt" 
for  batteries.  "Dynalux"  finds  a  rival  in 
"Delco,"  the  latter  applied  to  electrical 
cooking  utensils,  and  "Resistolac"  as  a 
name  for  insulator  compound  is  no  more 

pat  than  "Excelsite"  as  a  trade-mark  for an  insulator. 

The  manner  in  which  many  of  these 
unique  electrical  names  have  been 

evolved' is  a  marvel  and  a  puzzle  even  to 
the  experts  of  the  U.  S.  Trade-Mark 
Division,  who,  through  long  experience, 
can  usually  guess  pretty  accurately  as  to 
the  mental  processes  which  resulted  in 
the  evolution  of  any  given  trade-mark. 
Some  of  the  electrical  trade-marks  that 
appear  baffling  at  first  glance,  are  found 
to  have  been  produced  by  combining  the 
initials  of  members  of  a  firm  or  by  using 

such  initials  and  tacking  on  "co"  derived 
from  "company."  Examples  of  this  sort 
of  trade-mark  are  seen  in  "Pepco"  and 
in  "Pefco,"  the  latter  applied  to  a  line 
of  electrical  fixtures. 

Perhaps  the  most  common  form  of 
electrical  coined  word,  however,  is  that 

suggestive  of  the  product  itself.  Some 
of  the  trade-marks  above  mentioned  are 

very  obviously  in  this  class  and  so  like- 
wise are  "Allite,"  selected  as  a  name  for 

spark  plugs;  "Metite,"  chosen  as  a  trade- 
mark for  brushes  for  dynamos:  "Tuto- 

ette,"  the  very  transparent  title  for  an 

electric  signal  horn;  and  "Simcore,"  an- 
other one  of  that  very  numerous  direc- 

tory of  suggestive  names  applied  to  in- 
sulated wire  and  similar  products.  In- 

deed, insulated  wire  and  kindred  pro- 
ducts may  be  cited  as  one  of  several  lines 

in  the  electrical  field  where  there  has 
been  such  a  fad  for  names  in  a  certain 

style— in  this  case  with  "core"  or  "kor" 
attached  to  sonic  distinctive  prefix —that 
the  examining  officials  al  Washington 
have  to  he  ever  on  the  alert  lesl  these 

electrical  christeners  tread  upon  one  an- 

other's toc^  iii  their  trade  mark  rights. 
There    is   only   one   prohibition    in   the 
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trade-mark  law  and  regulation  to  which 
electrical  interests  need  to  give  much 
heed  (so  long  as  they  continue  to  follow 
present  fashions)  and  that  is  the  ban  on 
the  registration  of  descriptive  words  as 
trade-marks.  There  are  other  things 
barred  under  the  trade-mark  law,  for  ex- 

ample the  use  of  the  American  flag,  the 

Red  Cross  insignia,  coats-of-arms  of  the 
various  States,  geographical  names,  etc. 

The  Great  Tata  Power  Plant  in 

India 

India  will  very  soon  see  the  comple- 
tion of  one  of  the  largest  hydro-electric 

projects  ever  undertaken  in  that  country. 
Some  43  miles  southeast  of  Bombay  are 
three  valleys,  which  during  the  wet 

season  become  lakes.  Masonry  dams  de- 
signed to  hold-  sufficient  water  to  deliver 

60,000  ■  horsepower  in  electrical  energy 
in  Bombay  are  now  being  built  and  the 
two  largest  reservoirs  created  will  hold 

380  million  and  2,800  million  cubic  feet 

of  water  each.  The  water  will  be  led  by 
a  masonry  duct  to  a  forebay  2,040  feet 
above  the  sea  level  and  here  it  will  enter 

steel  pipes  leading  to  turbo-generators 
in  the  power  house  below,  under  a  head 
of  1,734  feet,  practically  ten  times  as 

great  as  that  of  the  Niagara  plants.  Cur- 
rent from  the  generators  will  be  raised 

to  100,000  volts  and  brought  to  Bombay. 
Years  have  been  taken  in  bringing  this 

work  toward  completion  and  one  of  the 
reasons  for  this  delay  may  be  seen  in  the 
manner  in  which  excavating  work  is 

carried  on  for  one  of  the  dams  (Lo- 
navla).  The  earth  and  rock  are  removed 
in  baskets  borne  on  the  heads  of  the 

workmen.  In  another  locality  is  a 
railroad  under  which  the  steel  water 

pipes  lead  to  the  power  station  being 
erected  in  the  valley  not  far  from  the 
tracks.  It  is  expected  that  by  January 

of  1914,  electrical  energy  will  be  trans- 
mitted to   the   factories   of   Bombay. 

EXCAVATIONS    FOR    THE    GREAT   TATA    DAM    TOOK    MANY    YEARS,    THE    EARTH    AND    ROCK    BEING 
REMOVED   IN    BASKETS    BORNE   ON    THE    HEADS   OF   THE    NATIVE    LABORERS 
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MARDI  GRAS  JOVIAN  PARADE 

The  Sons  of  Jove  of  Louisiana  took  part  in  the 
annual  Mardi  Gras  Carnival  in  New  Orleans  with  a 

masker's  electrical  parade  followed  by  a  banquet,  on 
the  evening  of  February  first.    The  public  approval  of 
the  spectacle  as  an  initial  attempt  was  general  and 
strengthened  the  opinion  that  a  large  field  for 
beautiful  effects  is  ready  for  the  gods  of  lightning 
and    light,    represented    here    on 

earth  by  the  constantly  increasing  V  ' number  of  electrical  men    &  *1 

who    are    entitled    to    be    *\ called   Jovians   and   wear 
the  Lucifer  button. 

The  Jovian  Statesman    j 
for  Louisiana  in  a  canop- 
ied  electric  automobile  re-    1 
splendent     with     electric    1 

lights  led  the  parade  be- 

hind a  platoon  of  the  city's  mount-  w/Tvy 
ed   police.      He   was   followed   by  ̂ U^ 

the  power  float — a  gasoline  power  truck, 
upon  which  was   an   electric   generator 
belted  to  a  gasoline  engine.     The  entire 
mechanism  was  screened  from  view  by 

canvas  and  papier-mache,  painted  to  give 

the  effect  of  a  "devil's  workshop."     A 
double  line  of  cables  made  up  of  wires 
with  weatherproof   sockets   carried    110 
volt  current  to  the  lines  on  both  sides 

of  the  men,  masked  uniformly  as  Jovian 
devils.     A   large   variety   of   individual 
decorations  were  worked  out  by  these 
men  with  small  lamps  and  Christmas 
tree  outfits.     They  were  limited  to  40 
watts  per  man.    The  prison  car,  or  cave, 
was  arranged  similar  to  the  power  car, 
to  make   up    a   cave    into   which   were 
thrust     neophytes     and     Jovians    who 
failed  to  respond  promptly  to  calls  to 
assemble. 

The  Jovian  police,  led  by  Hercules, 
were  a  squad  of  about  fifteen  men  who 
made  many  of  these  arrests  on  the  public 
streets,  from  the  spectators.  Even  the 
busy  city  electrician  was  not  spared. 
They  gave  the  comic  note  to  the  parade, 
and  wore  helmets  and  decorative  stars 

and  lights,  on  the  regular  devil  mask 
and    domino.      Small    pocket    batteries 

THE  CAR  OF  LUCIFEK 

supplied  the  current  to  these  and  many 
other  maskers. 

The  great  feature  of  the  procession, 
the  car  of  Lucifer,  showed  him  holding 
a  bolt  of  lightning  in  his  right  hand,  in 
his  left  the  three  tined  fork.  This  papier- 
mache  figure,  executed  by  New  Orleans 
artists  whose  lifelong  business  is  to  pro- 

duce effects,  faithfully,  historically  and 
graphically,  towered  sixteen  feet  amongst 
the  flames  of  a  Hades.  The  red  used 

throughout  the  whole  color  scheme  was 
especially  effective  here,  and  the  flashers 
used  for  the  lightning  effects,  with  hun- 

dreds of  miniature  lamps  of  all  kinds  and 
voltages  offered  the  sight  the  crowds 
came  to  see. 

This  float  or  automobile  truck  re- 
quired 1,800  pounds  of  storage  battery 

for  its  operation. 

Under  the  new  rules  For  German  tele- 
phone lines,  iin  local  telephone  conver- 
sation may  last  longer  than  six  minutes, 

and  no  long  distance  conversation  longer 
than  nine  minutes.    \t   the  expiration  of 
this  time  the  connection  i>  broken  by  the 

operator. 
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Seattle's  4  2 -Story  Skyscraper 
Seattle  now  takes  its  place  among  the 

cities  possessing"  what  might  be  called 
'"ultra-skyscrapers."  The  new  L.  C. 
Smith  Building,  now  almost  competed, 

will  be  42  stories  high — the  loftiest 
building  anywhere  in  the  world  outside 
of  New  York. 

Numberless  are  the  applications  of 
electricity  in  this  mammoth  structure, 
and  to  convey  the  electric  current  to  all 
parts  there  -will  be  required  93,952  feet 
of  wire  passing  through  46,796  feet  of 
metal  conduit. 

Eleven  months  was  required  for  the 
installation  of  the  foundations,  which  are 

entirely  different  from  the  pillars  which 

support  the  world's  largest  structures 
—caissons  having  been  used  heretofore, 
while  1,276  concrete  friction  piles  driven 
by  60  tons  pressure  each  to  a  distance  of 
50  feet  under  the  surface  of  the  ground, 
are  to  support  this  skyscraper.  The 
combined  carrying  strength  of  the  piles 
is  figured  to  be  more  than  76,560  gross 

tons,  while  the  building  will  weigh  ap- 
proximately 32,650  gross  tons,  or  more 

than  two-thirds  the  weight  of  the  trans- 
atlantic liner  Imperator. 

Club  House  for  New  York  Edison 

Employees 
The  new  club  house  of  the  Association 

of  Employees  of  The  New  York  Edison 
Company  is  located  at  113  East  12th 
Street.  It  is  in  every  respect  as  near  the 
ideal  of  what  a  club  house  should  be  as 

will  be  found  in  any  part  of  the  country. 
The  building,  which  is  a  five  story 

structure,  is  the  property  of  the-company, 
which  will  bear  ail  the  running  expenses. 
The  entire  equipment  and  furnishings  of 

the  new  club  house  were  also  supplied  ' 
by  the  company.  On  the  ground  floor, 
besides  the  charming  little  reception 

room,  are  bowling  alleys  and  shuffle- 
board.  On  the  second  floor  is  a  large 
reception  room,  suitable  for  dances  or 
entertainments;    also   the    music    room. 

The  athletic  and  bowling  trophies  won 
by  the  various  teams  of  the  company  are 
exhibited  in  the  large  reception-room  on 
the  second  floor.  On  the  third  and  fourth 

floors  -  are  pool  and  billiard  rooms 
equipped  with  every  modern  accessory. 

The  library  is  furnished  in  bird's-eye 
maple  and  contains  more,  than  1,000 
volumes.  On  one  of  the  tables  is  the  first 

electric  fan  modeled  by  Thomas  A.  Edi- 
son, while  a  life  size  portrait  of  Mr.  Edi- 
son adorns  the  wall.  Off  from  the 

library  are  several  little  nooks  suitable 
for  quiet  reading. 

Mr.  William  T.  Dempsey  is  present 

president  of  the  Association  of  Em- 
ployees,   which    numbers    nearly    3,000. 
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THE  AEROSCOPE  AS  IT  WILL  APPEAR  AT  THE  EX- 
POSITION.   DRAWN    FROM  THE  PLANS  OF 

THE  DESIGNED.  J.  B.  STRAUSS 

The  Aeroscope 

The  huge  and  unique  $100,000  amuse- 
ment device  shown  in  the  picture  is  a 

novel  sky  ride  that  will  be  to  the  Pan- 
ama-Pacific Exposition  at  San  Fran- 

cisco what  the  Ferris  Wheel  was  to  the 

Chicago  World's  Fair.  It  is  an  electri- 
cally operated  mechanism  consisting  of  a 

cone  shaped  steel  tower  mounted  on 
wheels  which  travel  upon  a  circular 
track  on  the  ground.  Upon  this  tower 
a  huge  steel  beam  (technically  known 
as  a  bascule  arm)  is  balanced  but  in 
such  a  manner  as  to  create  a  long  and  a 
short  arm  and  to  rotate  on  an  axle  at  the 

balancing  point.  A  double  decked  cage 
with  a  capacity  of  114  passengers  and 
an  operator,  and  always  upright,  hangs 

at  the  extremity  of  the  long  arm.  An  ad- 
justable counterweight  hangs  at  the  ex- 
tremity of  the  short  arm.  Perfect 

balance  is  thus  maintained  and  safety 
assured  while  the  beam  is  revolving  on 
the  axle.  When  operating,  the  cage  end 
of  the  beam  is  elevated  by  air  propellers 

as  the  tower  is  rotated  upon  its  founda- 
tion and  is  thus  given  an  upward  spiral 

course.  When  the  highest  elevation  is 
reached,  the  cage  stops  but  the  tower 
continues  to  rotate.  In  completing  the 
ten  minute  trip,  the  cage  swings  on  in 
the  same  direction  as  before,  descending, 

but  reaching  the  same  point  from  which 

it  started  owing  to  the  continued  rota- 
tion of  the  tower.  Thus  the  old 

fashioned  well-sweep  idea  in  a  new  vo 
cation  will  be  found  doling  out  joy. 

In  spite  of  the  unique  twisl  passen- 
gers will  experience  in  this  joy  ride  they 

are  not  expected  to  be  "all  turned 
around"  when  they  land  again.  \\  haJ 
they  will  experience,  however,  is  a  novel 
ride  combined  with  a  wonderful  view. 
for  this  device,  situated  in  the  midst  of 

many  amusement  concessions  (already 

secured')  and  fantasticall)  decorated  with 
invriads  oi  electric  lamps,  will  command 

with  its  altitude  of  Jot)  feet  a  bird's  eye 
view  not  only  oi  the  entire  exposition 
but  of  the  distant  Golden  Gate. 



ACROSS  THE  STREET  FROM  THE  AMERICAN  CONSULATE.    A   TANGLED  MASS  OF   LIGHT  AND    POWEP> 
CABLES  IN  THE  FOREGROUND 

Shooting  Out  the  Lights  in  Mexico  Gity 
By  JAMES 

Contract  Agent,  Mexican  Light 

"Shooting  out  the  lights"  was  an  ex- 
pression used  out  West  in  the  early  days 

when  exuberant  cowboys,  filled  up  with 

squirrel  whiskey,  emptied  their  six-shoot- 
ers at  inoffensive  luminous  targets. 

Not  even  Bret  Harte,  in  the  wildest 
of  his  imaginative  flights,  could  have 
pictured  this  same  performance  indulged 

CARSON 
and  Power  Company,  Ltd. 

in  on  a  tremendous  scale  in  the  heart  of 

one  of  the  world's  capitals. 
That,  however,  is  what  happened  in 

Mexico  during  the  terrible  ten  days 
commencing  Feb.  9  and  ending  Feb.  19. 
Modern  cannon  were  substituted  for  the 

cowboys'  six-shooters — guns  designed  to 
shoot  three  miles  tore  at  each  other  at  a 

WiRES  and  poles  shot  down  in   front  OF  the  y.  m.  c.  A.   BUILDING.    THIS  BUILDING  WAS 
OCCUPIED  BY  A  MACHINE  GUN  CORPS  AND  WAS  DAMAGED  TO  THE  EXTENT  OF  $150,000 
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WIRES  IN  FRONT  OF  THE  CITADEL  ("LA  CIUDADELA")   WHERE  GENERAL  DIAZ   AND  HIS  MEN  WERE 
BESIEGED 

blank  range  of  three  blocks.  The  roar  of 
these  was  punctuated  almost  incessantly 
with  the  rattle  of  Mauser  fire  and  the 

trip-hammer  sound  of  the  rapidfirers. 
Is  it  any  wonder  then  that  light,  tele- 

phone and  power  cables,  and  the  beauti- 
ful standards  upholding  them,  were 

mowed  down  like  grass  before  this 
terrible  hail  of  death?  Can  you  picture 
such  a  shooting  range  lined  on  either  side 
with  stone  buildings  and  residences  and 
paved  underfoot  with  asphalt?  If  so,  you 

have  some  idea  of  the  battle  ground  of 
the  latest  and  most  terrific  struggle  of  the 
Mexican  revolution. 

The  illustrations  which  accompany  this 
article  picture  more  vividly  than  can 

words  just  what  happened  to  the  elec- 
trical systems  in  the  affected  districts, 

yet  so  efficient  was  the  service  of  the 
Mexican  Light  and  Power  Company, 

Ltd.,  which  has  the  concession  for  light- 
ing the  City  of  Mexico,  that  the  service 

outside  of  the  affected  district  was  not 

STANDARD  SHOT  CLEAN  THROUGH. 
AT  THE  LEFT  OF  THE  POST  IS  A 

BODY  PARTIALLY  BURNED 

WHAT   THEY   DID  TO   "EL   HERALDO."   AN   AFTERS 
NEWSPAPER 
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SHOWING  A  LAMP  STANDARD  NEAR  THE  AMERICAN  CONSULATE.  THE   BUILDING  AT  THE    EXTREME 
LEFT.    HEAVY  SHELLS  SNAPPED  THE  POST  AS  IF  IT  WERE  A  REED 

interrupted  for  a 
moment  and 

nearly  half  a  mil- 
lion incandescent 

lamps  and  some 
2,000  street  arcs 
cast  their  rays  to 
the  edge  of  the 
darkened  district 
which  surrounded 

the  citadel  be- 
sieged by  the 

government 
forces. 

This  was  accom- 
plished because 

no  officer  of  the 

company  left  his  post,  and  because  of 
the  splendid  system  comprising  a  total 
generating  scheme  having  a  capacity  of 

127,560  horsepower.  Over  96,000  horse- 
power of  this  energy  was  steadily  trans- 

mitted over  the  company's  lines  from 
the  falls  of  Necaxa,  9l/2  miles  to  the 
northeastward,  while  four  auxiliary 
steam  plants  in  the  city  proper  stood 
ready  to  supply  the  demand  should  the 
rebels  have  attempted  to  trifle  with  fate 
by  cutting  the  85,000  volt  transmission 
lines. 

In  the  city's  tramway  system  are  com- 
prised some  200  miles  of  trackage,  and 

A  SMALL  TRANSFORMER 
HOUSE  OR  KIOSK 
THAT  HAPPENED  TO 
BE  IN  THE  LINE  OF 
FIRE 

274  regular  daily 
service  cars. 

When  the  shoot- 
ing commenced  in 

the  great  square 
in  front  of  the 
National  Palace 

on  Sunday  morn- 
ing, February  9, 

many  of  these 
cars  were  out  in 

service  over  vari- 
ous parts  of  the 

system.  The  man- 
agement, realizing 

that  both  life  and 

property  would  be 
be  needlessly  sacrificed  should  an  attempt 
be  made  to  continue  the  traffic,  ordered 

all  cars  into  the  barn  and  by  ten  o'clock 
that  morning  the  rolling  stock  was 
safely  housed.  For  ten  days  the  roar 
of  cannon  and  rattle  of  musketry  took 
the  place  of  the  noise  ordinarily  made  by 
the  cars ;  nevertheless,  in  the  intervals 
of  no  firing,  the  periods  of  weird  calm 
affected  the  nerves  more  than  the  firing. 

Picture  a  city  and  its  suburbs  of  nearly 
a  million  inhabitants  with  no  street  cars, 
no  newspapers,  no  telephones,  no  cabs, 
and  at  times  almost  no  pedestrians,  and 

you    get    some    of   the    atmosphere    sur- 

SHARPSHOOTERS  ON  THIS 

BUILDING  DREW  AR- 
TILLERY FIRE  WITH 

DISASTROUS  RESULTS 
TO  THE  WIRES 
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rounding  this  weird  Twelfth  Century 
battle  fought  amidst  modern  surround- 

ings in  this  Twentieth  Century. 
The  telephone  girls,  as  always,  proved 

themselves  heroines.  Not  until  twelve 

shells  had  dropped  into  the  Ericcson  Ex- 
change did  the  plucky  girls  cease  to  plug 

in  and  make  connections.  The  Mexican 

Telephone  Company's  exchange,  owned 
by  Bostonians  and  managed  by  most  up- 
to-date  American  telephone  engineers, 
held  out  longer  and  worked  when  there 
were  wires  and  cables  to  do  the  bidding 
of  the  operators.  Altogether  electricity 

played  a  most  important  part  in  the  bat- 
tle, and  the  battle  certainly  played  a  most 

important  part  with  it  in  certain  sections. 

Uses  for  the  Post  Card  Projector 

These  ideas  are  all  in  regard  to  uses 
for  the  post  card  projector  when  lighted 

by  two  Mazda  bulbs.  It  is  of  inestima- 
ble value  in  school  work  and  I  use  it 

constantly  in  lecture  work  in  the  class 
room.  Pictures  in  magazines  or  in  large 
reference  works  may  be  thrown  on  a 
white  wall  or  screen  thus  illustrating  a 
lecture  perfectly.  It  can  be  used  in  the 
grades  studying  geography  to  a  great 
advantage.  One  copy  of  the  National 
Geographic  Magazine  once  a  month  can 
be  used  in  this  way  with  great  benefit  to 
the  class. 

It  may  also  be  used  to  a  great  advan- 
tage in  enlarging  small  pictures,  designs, 

cartoons,  etc.  The  most  convenient  way 
I  have  found  to  do  this  is  to  place  the 
picture  in  the  machine  and  then  hang 
the  machine  lens  downward  right  over 
the  table  where  one  wishes  to  draw.  The 

cardboard  or  cloth  upon  which  the  en- 
largement is  to  be  made  is  fastened  to 

the  table  with  thumb  tacks  and  then  the 

picture  is  easily  traced.  With  some  col- 
ors and  a  brush  a  colored  picture  can  be 

reproduced  very  nicely.  Small  designs 
for  stencil  work  or  embroidery  may  be 

cut  out  of  papers  and  magazines  and  re- 
produced in  the  proper  size  on  cither 

stencil  paper  or  cloth. 

It  may  be  used  as  a  unique  advertising 
scheme  for  a  store  in  the  following  way. 
Place  the  advertisement  or  picture  in  the 
machine  then  hang  the  machine  out  of 
sight  up  high  in  the  show  window  so  that 

the  picture  is  thrown  out  upon  the  side- 
walk. Of  course  any  wording  will  be 

reversed  but  this  can  easily  be  remedied 
by  the  use  of  carbon  paper. 

Another  use  for  the  projector  should 

appeal  to  the  wall  paper  dealer.  Instead 
of  having  to  manipulate  the  enormous 
books  of  samples  for  every  prospective 
customer  he  could  have  miniature  sam- 

ples"about  the  size  of  post  cards,  such  as 
are  seen  in  catalogs  advertising  wall 
paper  in  its  colors  and  could  project 
these  in  their  natural  size  directly  upon 

a  white  wall  in  the  back  room.  The  pic- 
ture of  course  would  be  projected  so  that 

the  border  would  come  in  the  proper 
place.  A  ceiling  design  could  easily  be 
projected  upon  the  ceiling  by  turning  the 
lens  upward.  No  other  way  will  give  a 
customer  such  a  correct  idea  as  to  the 

way  the  paper  will  look. — N.  E.  Wood. 

Feather  Duster  Causes  Broken 
Filaments 

In  an  eastern  school  building  com- 
plaint was  made  about  the  short  life  of 

the  incandescent  lamps  furnished,  many 
globes  being  found  with  their  filaments 
broken  and  drawn  to  the  glass.  The 
lamps  themselves,  when  tested  in  regular 

life  racks,  showed  good  average  per- 
formances, so  that  a  service  test  was 

finally  determined   upon. 

In  26  days,  according  to  the  \c\\ 
York  Electrical  Testing  Laboratories,  56 
lamps  or  29  per  cent  of  the  total  burned 
out.  Thirteen  new  lamps  were  then  pul 
in  one  of  the  fixtures  and  after  being 

dusted  in  the  regular  manner  with  a 
feather  duster  current  was  turned  on  anil 

four  of  the  lamps  immediately  burned 
out.  Wiping  with  a  slightly  damp  cloth 
was  substituted  iov  the  cleaning  with  the 
feather  duster  ami  the  abnormal  bl 

age  at  once  ceased. 



Society  for  Electrical  Development 
"Electricity  is  in  its  infancy5'  is  a  say- 

ing which  should  be  set  apart  among  the 
bromides.  So  says  Henry  L.  Doherty, 
president  of  the  newly  formed  Society 
for  Electrical  Development,  Inc.  In 

other  words,  electricity,  from  the  scien- 
tific and  engineering  standpoint,  is  one 

of  the  best  developed  of  the  industries, 
although  considered  from  the  standpoint 
of  commercial  application  it  is  one  still 
exceedingly  young. 

The  growth  of  public  interest  in,  and 

knowledge  of,  all  things  electrical  'has 
been  tremendous ;  so  great  that  the  elec- 

trical industry  has  doubled  in  magni- 
tude every  five  years.  But  with  an  im- 

mense field,  in  many  directions  only 
partially  cultivated  or  not  cultivated  at 
all,  why  should  it  not  double  itself  every 

two  and  one-half  years? 
This  question  has  been  so  pertinent  to 

so  many  men  of  broad  gauge  in  electri- 
cal affairs  that  it  has  resulted  in  the 

formation  of  the  above  named  society 
which  held  its  first  meeting  in  the  United 
Engineering  Societies  Building,  New 
York,  on  March  4th  and  5th.  Nearly 
200  men  were  present,  representing  a 

diversity  of  electrical  interests — men 
from  the  light  and  power  companies,  the 
manufacturing  companies,  jobbers  and 
supply  dealers,  contractors,  architects, 

representatives  of  newspapers  and  elec- 
trical magazines  and  from  advertising 

agencies. 
A  great  amount  of  work  had  been 

done  by  committees  previously  appointed 
and  this  was  crystallized  and  put  in 
tangible  form  by  reports,  papers  and 
discussions  at  the  meeting.  The  great 

central  idea  brought  out  in  the  discus- 
sions was,  in  effect,  that  marked  in- 

crease in  electrical  development  in  all 
directions  is  bound  to  come  in  proportion 
to  increased  educative  work  among  the 
people  at  large,  who  are  the  ultimate 
consumers  of  electric  current  and  cur- 

rent operated  devices.  In  other  words, 

the   question    of    "how"    resolves    itself 
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into   salesmanship   in   its   very  broadest 
sense. 

The  work  before  the  society  amounts, 

then,  to  more  than  a  national  advertis- 
ing campaign,  though  this  was  consid- 
ered essential.  It  embodies  a  great  ed- 

ucational movement — far  reaching  and 
significant.  Coupled  with  this,  the 

society  will  work  toward  co-operation 
on  the  part  of  the  different  interests 
represented  by  its  members  and  unified 

effort  to  supply  most  efficiently  the  pub- 
lic's electrical  needs. 

People  generally,  almost  universally, 
are  interested  in  electricity;  even  the 

fiction  of  the  day  contains  many  electri- 
cal references.  There  is  a  vast  amount  of 

news  value  connected  with  it  which  the 

public  is  eager  to  read.  There  is  no 
need  to  resort  to  the  old-fashioned  read- 

ing notices,  which  are  no  longer  accept- 
able to  the  newspapers  or  class  and 

trade  journals.  But,  as  pointed  out  by 
Mr.  Frank  H.  Gale,  there  is  always  a 

place  for  a  good  electrical  article  which 
will  be  of  interest  and  value  to  the 
reader,  and  one  of  the  functions  of  the 
society  will  be  to  gather  and  prepare 
such  information  in  a  popular  form. 

This  again  will  require  the  training  of 
writers  who  shall  have  a  working 
knowledge  of  the  subject  and  can  handle 
the  phraseology.  Work  has  already 
been  done  in  this  direction  by  the 
Columbia  University  School  of  Jour- 

nalism, where  general  instruction  is 
given  in  physics,  chemistry  and  electrical 
engineering.  In  speaking  of  this,  Dr. 
Talcott  Williams,  director  of  the  school, 

said :  "There  is  no  calling  which  suffers 
so  much  with  respect  to  lack  of  knowl- 

edge of  what  is  being  done  by  it  as  that 
of  engineering.  The  work  of  the  en- 

gineer is  often  misrepresented  in  the 
daily  press,  not  intentionally  but  owing 
solely  to  the  lack  of  training  of  the  or- 

dinary reporter." 
In  a  paper  on  efficiency  in  local  adver- 

tising   Mr.    J.    C.    McQuiston    pictured 
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electrical  conditions  ten  years  hence. 
Then  we  shall  find  people  speaking  of 
electrical  equipment  as  familiarly  as 
they  now  do  of  the  ordinary  household 
devices.  The  streets  will  be  illuminated, 
not  merely  lighted.  All  work  will  be 
done  in  the  home  electrically.  Ejevices 
in  shop  windows  will  be  plainly  marked 
with  their  names,  prices  and  the  amount 
of  current  required  for  operating. 
Electric  vehicles  will  be  common.  Mov- 

ing pictures  will  portray  all  branches  of 
the  electrical  industry. 

All  this  will  come  simply  from  in- 
creased knowledge  on  the  part  of  the 

general  public  of  the  characteristics  and 
possibilities  of  use  of  electric  current. 

A  traveling  electrical  show — a  regular 
three-ring  affair — was  even  suggested  ; 
this  to  go  all  over  the  country  with  ad- 

vance agents,  posters  and  the  other  ad- 

vertising accompaniments  of  a  "World's 
Greatest  Show."  Indeed,  something  of 
-this  kind  has  already  been  done.  The 
Boston  Edison  Company  makes  use  of  a 

traveling  electrical  exhibit  with  two  cir- 
cus tents.  The  Middle  West  Utilities 

Company  has  purchased  a  new  railway 
car  equipped  with  electrical  devices 
capable  of  being  transported  from  town 
to  town  in  the  district  covered  by  the 

company's  lines.  A  suburban  com- 
pany in  another  locality  has  an  electric 

truck  equipped  with  all  the  latest  light- 
ing and  motor  appliances  for  demonstra- 

tion work. 

Other  forms  of  electrical  advertising 
as  signs  and  window  dressing  came  in 
for  consideration.  The  electric  sign,  es- 

pecially, is  an  expression — a  vivid  one — 
of  a  certain  phase  of  our  way  of  living. 
Such  a  sign  might  not  be  appropriate  on 
a  park,  jdrive  or  boulevard,  but  in  the 
business  places  where  the  overwhelming 
rush  of  affairs  makes  necessary,  action 
and  strong,  quick  impressions  to  bring 
home  the  idea,  it  has  a  legitimate  place 
and  in  that  place  is  of  artistic  value, 

since  it  represents  the  life  of  its  sur- 

roundings. "Cities  which  legislate 
against    electric    signs,"    declared    Mr. 

Doherty,  "legislate  against  their  own 

attractiveness." 
In  the  older  industries,  such  for  in- 

stance as  the  drug  and  dry  goods  trades, 
sales  and  advertising  campaigns  are 
often  undertaken  with  but  a  forlorn 

hope  of  exciting  an  already  full  market. 

This  "saturation  point"  of  the  electrical 
merchandising  field  has  never  been  ap- 

proached. Mr.  Frank  Seaman  reported 
on  this  subject  replies  he  had  received 
from  some  673  subscribers  to  a 

woman's  magazine,  distributed  through 
26  cities  in  different  parts  of  the  country. 
Of  the  673  answers  received,  526,  or  78 
per  cent,  of  the  women  reported  that 
they  already  use  electric  light  in  their 
homes.  In  answer  to  the  question : 

"Would  you  welcome  the  general  use  of 
all  kinds  of  electrical  appliances  in  your 

own  household?"  497  replied  "Yes,"  in- 
dicating their  lively  interest  in  electrical 

labor  saving  devices  and  conveniences. 

Seventy-five  per  cent  of  the  number  re- 
ported using  electric  irons,  31  per  cent 

vacuum  cleaners,  27  per  cent  toasters,  23 

per  cent  fans,  and  fourteen  per  cent  per- 
colators. Of  all  the  other  appliances  on 

the  market  none  reached  a  greater  pro- 
portion than  six  per  cent  in  use  by  these 

497  women. 

These  figures  illustrate  that  despite  the 

large  number  of  women  greatly  inter- 
ested in  electrical  devices  the  total 

number  of  sales  accomplished  to  date 
still  leaves  an  enormous  latent  market. 

Many  pages  might  be  written  upon  the 
various  details  of  this  development 
scheme  which  were  discussed  during  the 
two  days  of  the  meeting.  Boiled  clown 
we  find  co-operation  from  start  to  finish  ; 
the  beginning  of  a  definite,  educative 
movement  of  a  great  moment,  not  only 
to  those  connected  with  electrical  under- 

takings but  to  all  the  vastly  greater 

number  whose  very  mode  of  living  each 
day  becomes  more  intimately  dependent 
Upon  what  has  so  long  been  called  that 

"mysterious"  force,  but  in  which  the  ele- 
ment "mystery"  is  so  fast  giving  place 

to  "familiarity." 



Lightning  and  Forest  Fires 

FORESTS    ON   MOUNTAIN   SLOPES    AND    SUMMITS 
ARE  PARTICULARLY  EXPOSED 

DISMANTLED  AND  IGNITED  BY  LIGHTNING 

IDENTICAL  WITH  THE  MOST  EFFICIENT  LIGHT- 
NING ROD- SPREADING  BRANCHES  IN  THE 

AIR.  SPREADING  ROOTS  IN  MOIST  SOIL 

"That  lightning  is  one  of  the  chief 
causes  of  forest  fires  is  now  an  estab- 

lished fact"  is  the  opening  statement  of 
a  bulletin  of  the  United  States  Forestry 

Service  upon  "Lightning  in  Relation  to 
Forest  Fires"  from  which  the  following 
interesting  information  is  obtained. 

Careful  observations  in  the  National 

Forests  show  that  there,  lightning  ranks 
second  to  sparks  from  locomotives  as  a 
source  of  conflagration. 
Two  principal  kinds  of  lightning  are 

distinguished,  linear  and  ball.  The  effects 
of  the  first  may  be  peculiarly  destructive. 
Its  flashes  are  followed  by  thunder  and 
usually  accompanied  by  a  downpour  of 
rain.  When  its  light  is  seen  from  a  great 
distance,  often  through  clouds  near  the 
horizon,  it  is  called  diffused,  heat  or  sheet 
lightning.  The  same  appearance  may, 
however,  be  due  to  actually  diffused  and 
silent  discharges  at  great  altitudes. 

A  long  flash  of  linear  lightning,  if  visi- 
bly composed  of  a  number  of  short  seg- 

ments in  the  same  general  direction,  is 
called  pearl  or  beaded  lightning.  If  a 
streak  splits  into  two  or  more  parts  the 

form  is  called  forked  lightning.  Occa- 
sionally it  is  so  branched  or  sprayed  as  to 

resemble  the  form  of  a  naked  tree. 

Ball  lightning  is  also  called  fire  ball 
and  globular  lightning,  and  sometimes, 
loosely,  thunderbolts.  Balls  may  vary 
from  a  half  inch  to  several  feet  in 

diameter.  They  differ  in  form  and  motion 
from  linear  lightning,  but  as  both  kinds 
are  erratic  their  effects  are  sometimes 
similar.  Balls  of  lightning  may  come 
from  any  direction,  may  move  slowly  or 
rapidly,  and  may  be  harmless  or  deadly. 
They  float  through  open  windows  or 
doorways  and  up  chimneys.  They  may 

play. around  a  lightning  rod  without  being 
attracted,  or  may  strike  the  ground  and 
rebound  without  being  dissipated.  It 
would  be  difficult  to  believe,  as  some 
maintain,  that  such  an  outlaw  could  not 
set  fire  to  a  tree.  Any  lightning  flash 
may  be  destructive  or  fatal. 
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A  tree  may  be  scorched,  it  may  be 
stripped  of  its  leaves,  it  may  be  cleft 
longitudinally,  or,  more  rarely,  severed 
horizontally.  Pieces  of  bark  or  wood 

may  be  torn  off  in  strips.  One-half  of  a 
tree's  crown  may  be  withered,  the  other 
half  remaining  unharmed.  Sometimes 
the  bark  is  stripped  from  only  one  side, 
occasionally  without  a  trace  of  burning; 
at  other  times  it  may  be  riddled,  as  by 
worms,  with  a  multitude  of  little  holes. 
The  lightning  furrow  on  a  tree  is  usually 
single;  but  it  may  be  double,  usually  in 
parallel  lines.  Furrows  may  be  oblique 

or  spiral,  the  current  in  such  cases  follow- 
ing the  grain  of  the  new  wood.  If  the 

tree  is  inflammable  or  is  rendered  very 

dry  by  the  flash  a  fire  may  result.  In 
other  cases  the  dry  duff  or  humus  at  the 
base  of  the  tree  is  ignited  by  the  flash. 
From  early  times  there  has  been  a 

belief  that  certain  trees  more  than  others 

are  likely  to  be  struck  by  lightning.  The 

elder  Pliny  said:  "Lightning  never  strikes 
the  laurel."  This  tree  was  also  called  bay, 
and  wreaths  of  its  leaves  were  worn  by 

ancient  rulers  both  as  a  symbol  of  vic- 
tory and  as  a  protection  from  the  light- 
ning of  the  gods.  Seneca  and  Plutarch 

held  a  similar  belief  which  may  be 
traced  down  even  to  modern  times,  but 
the  theory  as  now  held  includes  a  number 
of  trees,  differing  in  various  countries. 
This  belief  was  so  firmly  established  that 

such  trees  as  the  beech  and  locust,  sup- 
posed to  be  effective  in  warding  off  light- 

ning, were  planted  near  dwellings.  To  this 
daythere  are  many  who  still  insist  that  the 
beech  is  never  struck,  while  in  parts  of 
the  United  States  the  aspen  is  considered 
immune  from  lightning. 

The  persistent  popular  beliefs  regard- 
ing immunity  of  some  trees  and  liability 

of  others  have  given  rise  to  the  following 
theories  regarding  trees  most  likely  to  be 
struck : 

1.  Tall  trees. — Because  they  reach  high 
toward  the  electrically  charged  clouds, 

and  therefore  lessen  the  distance  which' 
the  flash  must  traverse  through  the 

dielectric    (air).     Such  trees   are  con- 

ceived to  be  a  part  of  the  earth,  extend- 
ing upward  and  inviting  the  stroke. 

2.  Trees  with  pointed  crowns. — Be- 
cause they  invite,  to  their  one  apex,  a 

single  full  pressure  flash.  Trees  with 
rounded  crowns  favor  the  diffusion  of 
the  flash  into  a  spray. 

3.  Trees  with  pointed  leaves. — Because 
static  electricity  jumps  most  easily  to  and 
from  pointed  terminals. 

4.  Trees  with  smooth  or  shiny  leaves. 
- — Because  a  smooth  surface  invites 

flashes,  while  a  hairy  or  wooly  surface, 
presenting  a  multitude  of  fine  points, 
favors  diffusion. 

5.  Trees  with  deeply  grooved  bark. — 
Because  bark  deeply  grooved  longitudi- 

nally guides  the  current  to  the  ground,  and 
because  the  moist  sapwood  is  close  to  the 
surface  in  the  bottoms  of  the  fissures. 

6.  Trees  isolated. — Because  they  are 
the  only  marks  for  the  flash  and  are  con- 
ductors. 

7.  Trees  on  high  ground. — Because 
they  are  nearest  the  storm  cloud  strata. 

8.  Trees  on  damp  soil. — Because  the 
moisture  makes  a  good  contact  between 
the  tree  and  the  earth. 

9.  Trees  deeply  rooted. — Because  the 
long  roots  give  a  better  grounding  and 
furnish  a  more  direct  path  to  deeper  and 
moisture  earth  strata. 

10.  Trees  with  dead  branches. — Be- 
cause they  present  alluring  points. 

11.  Trees  whose  wood  has  high  elec- 
tric conductivity. — Because  the  flash  will 

select  the  path  of  least  resistance. 
12.  Trees  whose  tissues  are  composed 

mostly  of  longitudinally  arranged  fibers 
and  other  elements. — Because  this  ar- 

rangement would  favor  the  transmission 
of  the  electric  current. 

13.  Trees  rich  in  starch. — Because 
starches  and  sugars  are  better  conductors 
than  oils,  resins  and  waxes. 

In  temperate  climates  thunderstorms, 
with  lightning,  occur  most  commonly 

during  the  summer,  usually  in  the  after- 
noon. In  the  United  States  they  are  four 

or  live  times  as  frequent  east  of  the 
Rocky  Mountains  as  west,  omitting  from 
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consideration  parts  of  Arizona  and  New 
Mexico.  This  is  due,  as  explained  later, 
to  the  generally  mountainous  condition 
of  the  West.  Lightning  is  most  frequent 
in  Florida  and  Illinois. 

As  might  be  expected,  even  though 
lightning  is  less  common  in  the  west  than 
in  the  east,  the  proportion  of  fires  which 
owe  their  origin  to  lightning  is  much 
greater  in  the  national  forests  than  in 
the  thickly  settled  portions  of  the  country. 
In  the  former  case  it  is,  for  trees  only, 

17.5  per  cent;  in  the  latter,  for  all  ob- 
jects, about  2.5.  This  difference  is 

largely  due  to  the  fact  that  risk  from 
lightning  is  much  greater  in  unsettled 
country  than  in  cities,  towns  and  their 
vicinity.  Forests  on  mountain  slopes  and 
summits  are  particularly  exposed,  while 
houses  and  other  structures  liable  to 

stroke  are  usually  protected  by  lightning 
rods.  Moreover,  the  form  of  all  trees — 
spreading  branches  in  the  air,  spreading 

roots  in  the  soil — is  practically  identical 
with  that  of  the  most  efficient  type  of 
lightning  rod,  which  has  a  number  of 
branches  at  both  its  upper  end  and  at  the 
end  in  the  soil. 

Methods  for  Recording  Magnetic 
Fields 

All  are  familiar  with  the  fact  that 

magnets,  coils  of  wire  and  even  single 

wires  carrying  electric  current  are  sur- 
rounded by  what  is  termed  a  magnetic 

field.  Magnetism  plays  a  very  important 
part  in  our  industries  and  is  even  so  far- 
reaching  in  its  influence  that  throughout 
the  universe  even  to  the  distant  stars  it 

plays  a  part  of  great  importance.  Ex- 
perimentation continually  goes  on  in  this 

field.  The  youth  experiments  to  ac- 
quaint himself  with  the  phenomena  while 

the  veteran  seeks  to  add  new  knowledge. 
In  all  cases  it  is  desirable  to  preserve 
records  of  the  magnetic  fields. 

All  substances  are  magnetic  to  some 
extent  but  iron  exhibits  this  property  to 
a  wonderful  degree.  When  iron  filings 
are  scattered  on  a  paper  which  is  held  in 

THE  IRON  FILINGS  ARRANGE  THEMSELVES  IN  LINES 
CORRESPONDING  TO  THOSE  OF  THE 

MAGNETIC  FIELD 

a  magnetic  field  it  is  found  that  the  filings 
arrange  themselves  in  a  definite  manner. 

In  this  manner  it  is  possible  to  see  visu- 
ally the  effect  of  like  or  unlike  poles  on 

each  other,  the  disturbance  of  the  mag- 
netic field  due  to  another  piece  of  iron, 

and  many  other  phenomena.  But  it  is 
desirable  to  preserve  these  and  herein  are 
given  some  simple  methods. 

First,  iron  filings  are  heated  to  redness 
in  order  to  drive  away  the  moisture  and 
also  to  blacken  them.  Then  the  filings 
are  sifted  through  a  fine  screen.  A 
paper  is  placed  in  the  magnetic  field 

whose  "picture"  it  is  desired  to  preserve. 
The  filings  are  sifted  evenly  upon  the 
surface  and  perhaps  a  little  tapping  is 
necessary.  A  cork  on  a  knitting  needle 
serves  as  a  little  hammer.  If  it  is  de- 

sired to  hold  part  of  the  paper  still  while 
the  other  parts  are  tapped  a  pointed  glass 
rod  will  be  found  convenient. 

After  the  field  is  well  represented  by 
the  filings  a  spray  of  shellac  will  fix  the 
particles  in  place.  The  spray  should  not 
be  turned  directly  on  the  paper. 

Another  method  is  found  in  the  use  of 
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gummed  paper.  A  paper  uniformly 
coated  with  starch  paste  or  gum  arabic 
is  turned  down  upon  the  diagram  and 
firmly  pressed  with  the  ball  of  the  hand 
so  that  the  filings  adhere  firmly  to  the 
gum.  A  gummed  glass  plate  can  be  used 
in  this  manner  and  it  will  serve  as  a 
lantern  slide. 
Another  method  is  the  use  of  shellacked 

sheets  of  glass  or  paper.  When  the 
shellac  is  dry  the  iron  filings  are  spread 
upon  it.  They  will  properly  arrange 
themselves,  after  which  a  coating  of  al- 

cohol is  poured  over  the  surface.  This 
softens  the  shellac  and  the  filings  adhere 
to  it.  On  gently  warming,  the  shellac 

becomes  sufficiently  transparent  for  copy- 
ing photographically  by  transmitted 

light.  Parafhne  wax  can  be  used  in  the 
same  manner.  The  filings  are  spread  on 
the  cold  coating  which  on  being  warmed 
will  fix  the  filings  in  place. 

One  of  the  most  desirable  methods  if 

the  actual  images  of  the  filings  are  not 

desired  is  to  spread  the  filings  on  a  sen- 
sitized photographic  plate  in  a  dark  room. 

After  the  plate  has  been  gently  tapped 
and  the  filings  have  arranged  themselves 
a  lighted  match  held  above  the  filings  at 

some  distance  will  expose  the  unpro- 
tected portions  of  the  plate. 

The  plate  is  then  developed  and  prints 
made  from  it.  These  methods  are  very 

useful  and  interesting  to  both  the  ama- 
teur and  the  professional  and  serve  as 

convenient  means  of  preservation  of 

records.  The  accompanying  photo- 
graphs are  found  in  nearly  every  text- 

book on  magnetism  but  illustrate  how 
easy  it  is  to  preserve  a  record.  The 
upper  picture  shows  the  effective  field 
produced  when  two  unlike  poles  are 
brought  near  to  each  other.  The  lower 
one  shows  the  effect  of  two  like  poles. 

tricity,  is  the  difference  between  a  panic 
stricken  mob  in  a  fire,  and  the  fire  drill 
Sn  a  public  school  by  means  of  which  a 
building  is  emptied  of  hundreds  of  stu- 

dents in  less  than  five  minutes.  Dr. 

Wheeler  is  responsible,  too,  for  the  ex- 

pression: "Electricity  is  tabloid  energy." 
It  is  as  easy  to  handle  as  extract  of  beef. 
Just  add  hot  water  and  serve  in  the  first 
case.  Just  turn  a  switch  and  be  served 
in  the  second. 

Looking  Into  a  Large  Transformer 

Many  persons  have  probably  won- 
dered what  the  inside  of  a  huge  trans- 

former looks  like;  they  can  get  a  good 
idea  from  the  accompanying  picture 
which  was  taken  from  above  while  the 

transformer,  one  of.  the  largest  ever 
built,  was  being  carried  on  a  flat  car  a 

INTERIOR  OF  A   100.000  VOLT  TRANSFORMED 

Electricity  the  Tabloid  of  Energy 

Dr.    Schuyler   Skaats   Wheeler,   presi- 
dent of  the  Crocker-Wheeler  Company, 

has  said  that  the  difference  in  the  motion 

of  the  two  first  cousins,  heat  and  elec- 

short  distance  to  receive  its  charge  of 
insulating  oil  before  placing  the  top  on 
and  putting  the  transformer  in  service. 
The  ends  of  the  coils  can  be  seen  and 

also  the  taps  by  which  a  number  o{  dif- 
ferent voltages  can  be  obtained. 



Electrical  Men  of  the  Times 
HOMER   E  NIESZ 

The  subject  of  this  sketch  began  his 
career  in  the  electrical  field  in  a  most 

practical  way.  Clad  in  overalls,  pos- 
sessed of  a  pair  of  pliers  and  the  rest 

of  a  wireman's  kit,  Homer  Eldredge 
Niesz,  now  president  of  the  Cosmopoli- 

tan Electric  Company,  Chicago,  began  in 
1886  at  the  lowest  rung  of  the  ladder. 

He  was  born  in  Canton,  Ohio  in  1868, 
attending  the  common  school  there  and 
in  1886  graduating  from  Mount  Union 
College.  He  gave  much  attention  to 
mathematics  while  at   college.     Coming 

to  Chicago  soon  after  graduation,  he  did 
his  first  electrical  work  as  an  apprentice 
in  the  arc  light  and  testing  departments 

of  the  Western  Electric  Company,  leav- 
ing to  become  a  wireman.  After  two 

months  as  a  wireman  with  the  United 

States  Electric  Lighting  Company,  Chi- 
cago, he  accepted  a  similar  position  with 

Leonard  and  Izard,  western  ■  agents  for 
the  Edison  General  Electrical  Company, 
and  assisted  in  installing  a  number  of  the 
first  Edison  lighting  plants. 

But  electrician's  pliers  could  not  snip 76 
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off  the  early  manifestations  of  Mr. 

Niesz's  ability  to  handle  men  and  to  act 
in  an  executive  capacity  and  this  his  em- 

ployers soon  discovered  and  transformed 
into  a  valuable  asset,  for  in  1888  he  .was 

made  assistant  superintendent  of  con- 
struction in  the  Chicago  Edison  Com- 

pany with  whom  he  had  in  the  meantime 
become  connected.  He  served  only  a 
year  in  this  position  when  he  was  made 
assistant  to  the  general  superintendent, 
who  at  that  time  was  Louis  A.  Ferguson. 
When  Mr.  Ferguson  assumed  the  office 

of  second  vice-president  of  the  Com- 
monwealth Edison  Company,  an  out- 

growth of  the  Chicago  Edison  Company, 
Mr.  Niesz  became  his  assistant,  which 

position  he  held  until  1909,  when  he  re- 
signed to  become  manager  of  the  Cos- 

mopolitan Electric  Company,  a  Chicago 
central  station. 
A  friend  associated  with  Mr.  Niesz 

in  the  early  days  of  electricity,  speaks 

of  him  thus:  "He  is  gifted  with  a  most 
remarkable  memory  for  details  and  is 
ever  of  pleasing  address  and  very  tactful. 
He  is  the  sort  of  a  chap  whom,  I  real- 

ized when  I  first  knew  him,  would  make 
good.  He  never  watched  the  clock  and 
was  always  ready  to  stick  to  a  job  until 

it  was  completed." 
When  the  exhibition  and  demonstra- 

tion of  electrical  apparatus  by  means  of 
electrical  shows  first  presented  itself,  Mr. 
Niesz  formulated  and  put  into  operation 
plans  for  handling  with  dispatch  the  mul- 

titude of  details  that  such  an  exhibition 
entails.  This  field  seemed  to  offer  a  vent 

for  pent-up  wisdom  and  as  an  electrical 

engineer  expressed  it.  "This  man's  ap- 
plication to  it  reminded  me  of  the  in- 

tensely hot  carbon  burning  its  way 
through  a  steel  plate.  The  carbon  ac- 

complished the  seemingly  almost  impos- 
sible, but  in  doing  so  was  itself  partially 

consumed."  So  closely  did  Mr.  Niesz 
apply  himself  prior  to  and  during  Chi- 

cago electrical  shows  that  his  friends  al- 

ways insisted  upon  his  taking  a  vacation 
immediately  after  to  recuperate. 

For  two  and  one-half  years  he  served 
as  president  of  the  Chicago  Electric  Club 
and  had  his  services  sought  by  national 
organizations.  He  was  a  member  at  this 
time  of  the  Exhibition  Committee  of  the 

National  Electric  Light  Association  and 
chairman  of  the  Hotel  Committee.  He 

was  also  vice-chairman  of  the  Committee 
on  Arrangements  for  the  1912  meeting 

of  the  Chicago  convention  of  the  Illu- 
minating Engineering  Society. 

In  council  Mr.  Niesz  is  deliberate  and 

cautious,  approaching  any  question  with 
a  keen,  analytical  spirit.  His  answer  to 

a  proposition  is,  therefore,  seldom  ques- 
tioned. To  those  who  know  Mr.  Niesz 

well,  a  verbal  answer  by  him  to  a  propo- 
sition is  hardly  necessary,  for  his  friends 

always  watch  a  bunch  of  keys  which  it 
is  usually  his  wont  to  manipulate  as  some 
plan  is  being  unfolded  to  him.  With  the 
key  ring  held  upon  the  first  finger  of  one 
hand  he  removes  one  key  after  the  other 
over  the  top  of  the  ring  and  to  the  other 
side  of  the  bunch.  When  these  keys  move 

slowly,  the  petitioner  is  making  a  favor- 
able impression,  but  if  the  movement 

quickens,  it  is  said  by  those  who  know, 
to  indicate  a  negative,  proportional  to 

the  keys'  r.  p.  m. 
Mr.  Niesz  was  married  to  Miss  Ollie 

Mae  Wasson  of  Cincinnati,  in  1901. 

He  is  a  member  of  the  National  Elec- 
tric Light  Association,  Class  B,  and  also 

a  member  of  the  commercial  section.  He 

has  always  been  active  in  the  organiza- 
tion and  served  in  1905  as  editor  of  the 

"Question  Box."  He  is  also  a  member 
of  the  Electric  Vehicle  Association,  of 
the  Illuminating  Engineering  Society,  of 
the  Sons  of  Jove,  associate  member  of 
the  American  Institute  of  Electrical  En- 

gineers, Member  of  the  Engineers'  Club. 
the  Chicago  Athletic  Club,  the  South 
Shore  Country  Club  and  the  Calumet 
Country  Club. 
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THEY  BURNED  THE  TALKING  COCONUT 

ONE  DAY   A    DELEGATION    OF   NATIVES 
CAME  AND  ASKED    US  TO  BURN  IT 

Sanford  Jones,  employed  by  the  gov- 
ernment in  the  Philippines,  relates  the 

following  story:  "I  was  stationed  on 
the  Island  of  Basilan  in  the  Sulu  Archi- 

pelago. The  natives  of  this  island  were 
so  uncivilized  that  they  did  not  even 
know  the  value  of  money,  and  of  course 

had  never  heard  of  such  a  thing  as  a  tele- 
phone. 
We  frequently  had  them  entertain  us 

with  their  native  dances  and  in  turn 
would  fill  them  with  wonder  and  awe 

with  a  phonograph  which  we  had  in  our 
outfit.  AVe  found  it  necessary  to  put  up 
a  telephone  line  between  two  buildings 
that  were  a  little  distance  apart,  using 
two  Western  Electric  magneto  sets. 

One  day  I  chanced  to  find  a  rather 
large  sized  coconut  under  a  tree  near 
the  bamboo  hut  we  were  living  in,  and 

conceived  the  idea  of  making  the  coco- 

nut talk.  So  I  emptied  its  contents  and 

hung  it  on  the  outside  of  the  house  oppo- 
site the  telephone  and  so  arranged  that 

we  could  put  the  receiver  through  the 
grass  wall  and  drop  it  into  the  coconut. 
We  invited  some  of  the  natives  to  see 
the  wonderful  coconut  that  we  could 

make  talk  and  with  the  aid  of  an  inter- 

preter at  the  other  telephone  who  under- 
stood their  language,  we  had  a  lot  of fun. 

Some  of  the  natives  were  so  fright- 
ened they  left  the  village  and  one  day  a 

delegation  of  natives  came  and  asked  us 
to  burn  the  coconut  as  they  did  not  like 
to  have  so  uncanny  a  thing  around.  So 
with  great  ceremony  and  much  rejoicing 
we  consigned  it  to  the  flames  and  to  this 

day  I  suppose  they  are  telling  their  chil- 
dren about  the  coconut  that  was  able  to 

talk. 
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Ozone  in  the  Home 

Ozone  is  a  form  of  oxygen  which  is 
many  times  more  active  than  oxygen 
itself.  It  is  regarded  as  the  strongest 
oxidizing  agent  known  and  is  of  great 

value  as  a  disinfectant  and  an  antisep- 
tic; while  ozone  is  continually  being 

formed    by    the    various    processes    of 

the  tubes  being  plated  by  a  special 
process  with  a  thin  coating  of  metal 
closely  adhering  to  the  glass.  This  form 

of  ozonizer  is  very  rugged  and  substan- 
tial ;  the  electrically  active  parts  are 

highly  insulated  and  the  apparatus  so 
noiseless  in  operation  that  it  may  be 
left  running,  even  in  a  sleeping  room, 
without  any  disturbance. 

THERE  ARE  OZON1ZERS  OF  THE  PORTABLE  TYPE   ESPECIALLY   ADAPTED  TO  THE    HOME 

Nature,  it  is  only  within  a  very  few 
few  years  that  it  has  been  produced  by 
artificial  means  for  commercial  use. 

Now  there  are  many  forms  of  ozon- 
izers  and  a  portable  type  of  ozone 
generator  is  herewith  illustrated  which 
is  especially  designed  for  use  in  homes. 
The  ozone  is  generated  inside  glass  tubes 
lined   with   metal   mesh,   the  outside  of 

It  must  be  understood,  however,  thai 

the  operation  of  this  apparatus  is  not 
intended  to  take  the  place  ̂ \  ordinary 
ventilation.  In  order  that  the  ozonizer 

may  generate  ozone,  it  must  lie  supplied 
with  air  containing  oxygen;  introducng 
fresh  air  into  a  room  does  not  destroy 

impurities,  but  it  simply  dilutes  the  im- 
pure   air.      The    ozonizer    docs    not    add 

79 



80 POPULAR    ELECTRICITY    MAGAZINE 

any  oxygen  to  the  air  but  it  renders  the 
oxygen  which  is  present,  more  active. 
The  effect  of  ozone  is  to  destroy  the  im- 

purities by  the  process  of  oxidation. 
When  air  is  purified  and  oxygenated, 
the  health  and  efficiency  of  those  living 
in  such  rooms  is  greatly  enhanced. 

The  Mission  of  the  Toaster  Stove 

Fresh,  crisp,  golden-brown  toast ! 
Does  it  not  convey  a  pleasing  suggestion 
to  the  palate?  Is  there  any  other  form 
in  which  bread  is  served  that  will  equal 
it  ?  Is  there  anything  that  gives  as  much 
tone  to  any  meal,  for  toast  appears  in  so 

many  forms  and  has  become  the  neces- 
sary accompaniment  of  so  many  delicious 

dishes,  we  could  hardly  do  without  it. 
To  make  toast  in  the  dining  room  on  the 
table  so  that  it  can  be  served  fresh  and 

crisp  is  my  mission. 
My  name  is  electric  toaster-stove.  I 

might  be  taken   for  a  five-pound  candy 

table  my  position  is  assured.  She  takes 
pride  in  having  the  meal  served  in  its 
best  form  and  wHen  she  discovers  how 

well  I  prepare  trie  important  part  for 
which  I  am  responsible  and  how  little  of 

her  attention  I  require,  she  finds  me  in- 
dispensable. She  likes  to  have  me  on 

the  table,  because  it  is  as  great  a  pleasure 
for  her  to  serve  the  good,  hot  toast  that  I 
make,  as  it  is  for  other  members  of  the 
family  to  eat  it. 

My  important  feature — my  reason  for 
existence — is  my  electric  heating  element. 
This  is  just  a  series  of  metal  strips  that 
give  off  heat  when  the  current  flows. 
The  lady  puts  a  cord  from  an  electric 
outlet  into  my  mouth  and  before  she 

knows  it,  I'm  hot — just  hot  enough  to 
make  perfect  toast. 

THING   WHICH  GIVES  TONE  TO  A   MEAL 

box,  if  I  were  not  made  of  metal,  finished 

in  highly  polished  nickel  and  did  not 
have  four  legs  and  a  mouth.  My  place 
is  right  on  the  breakfast  table  close  to  the 
lady  of  the  house.  A  warm  friendship 
soon  grows  up  between  us  and  from  the 
time  I  make  my  first  appearance  at  the 

Lamp  Candlepower  and  Current  Bills 

Strange  as  it  may  seem  there  are  thou- 
sands of  people  who  do  not  know  that 

incandescent  lamps  can  be  obtained  in 
almost  any  candlepower  desired.  They 

accept  whatever  is  given 
them  and  pay  whatever 

is  asked  without  a  ques- 
tion. More  than  half 

the  time  a  complaint  for 
excessive  cost  of  electric 

lighting  is  traceable  di- 
rectly to  lamps  of  too 

high  candlepower  for 
the  light  required.  That 
cost  mounts  up  in  direct 
ratio  with  the  increase 

of  candlepower  is  shown 
by  the  fact  that  an  eight 
candlepower  Mazda 
lamp  will  burn  for  100 
hours  for  a  total  cost  of 
but  ten  cents,  where  the 

rate  is  ten  cents  a  unit.  A  20  candle- 
power  lamp  on  the  same  circuit  would 
burn  only  40  hours  for  ten  cents  and  a 
32  candlepower  lamp  but  25  hours  for 
ten  cents.  It  is  evident  that  by  exercis- 

ing a  little  judgment  in  selection  of 
lamps  a  saving  may  be  made. 
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A  Woman  Jeweler 

Business  reasons  often  require  a  jew- 
eler's bench  to  be  behind  the  front  dis- 

play window.  This  position  is  necessary 
to  secure  good  light  for 
delicate  work,  to  make  the 

jeweler  convenient  to  the 
show  cases  when  custom- 

ers appear  and  as  an  ad- 
vertisement, because  in 

plain  view  of  passers-by 
whose  watches  may  be  in 

need  of  "doctoring."  This 
proposition  means  that 
the  working  corner  must 
be  beside  the  doors  that 

are  opening  "forty-'leven" 
times  on  wintry  days. 

In  Hamilton,  111.,  a 

woman  jeweler,  Miss  Bes- 
sie Gordon,  a  graduate  of 

the  Horological  depart- 
ment of  Bradley  Polytechnic  Institute, 

Peoria,  occupies  the  watch  repairing  and 
engraving  seat.  Steam  radiators  do 
their  best  to  warm  the  store  but  fail  of 
their  mission  at  the  floor  near  the  fre- 

quently swinging  doors.  A  Simplex 
400  watt  foot  warmer,  costing  about 
$3.00  now  serves  her  comfort  in  mid- 

winter days. 

Origin  of  Coffee  Drinking 

The  origin  of  coffee  drinking  is  con- 
nected with  various  legends  and  super- 
stitious ideas.  The  shrub  on  which  the 

coffee  berry  grows  is  said  to  be  indigen- 
ous to  Abyssinia  and  the  story  runs  that 

the  virtues  of  the  plant  were  discovered 

by  accident.  Fleeing  from  persecution  to- 
wards the  end  of  the  Third  Century,  a 

party  of  monks  from  Egypt  found  refuge 
in  the  Abyssinian  highlands  where  they 
settled  and  supported  themselves  by  agri- 

culture and  by  the  care  of  flocks  which 
were  in  turn  entrusted  to  the  care  of  the 
different  brethren. 

One  of  these  came  to  the  prior  one 
bight  with  the  strange  tale  that  the  sheep 

and  goats  would  not  go  to  rest  in  their 
folds,  but  were  frisking  and  lively  to  such 
a  degree  that  he  feared  that  they  had 
been  bewitched.  This  state  of  things 
continued,  in  spite  of  prayers  and  exor- 
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HAMILTON'S  WOMAN  JEWELER 

cisms  for  several  days,  till  at  last  the 
prior  resolved  himself  to  herd  the  ani- 

mals. Leading  them  out  to  pasture  he  ob- 
served what  plants  they  browsed  upon 

and  thus  discovered  that  their  sleepless- 
ness was  the  effect  of  the  leaves  of  a  cer- 
tain shrub.  Experimenting  on  himself  by 

chewing  some  of  the  buds,  he  found  he 
was  easily  able  to  keep  awake  during  the 
long  night  services  which  his  form  of 

religion  prescribed.  Thus  was  coffee  dis- 
covered.— Folk  Lore  of  the  Holy  Land. 

Aluminum  Utensils 

If  you  use  ordinary  kitchen  utensils 
for  cooking  on  a  small  electric  table 
stove  do  your  best  to  see  that  they  are 
aluminum.  Anything  heavier  or  thicker, 
especially  granite,  takes  too  long  for  the 
process  of  heating  through  and  wastes 
your  time  and  current,  \n  aluminum 
double  cooker  will  give  you  an  opportu 

nil y  to  cook  rice,  breakfast  cereals,  etc. 
Any  utensil  used  on  an  electric  stove 
must  set  down  closely  to  the  stove  so  that 
the  heat  will  not   radiate  and  be  wasted. 



Last  fall  my  husband  set  his  wits  to 
work  to  help  me  make  over  our  flat  on 

"shop  management"  principles.  He  at- 
tended to  the  electrical  and  mechanical 

difficulties  and  declared  it  was  lots  of 
fun.  I  worked  with  him  and  devoted 

many  hours  to  studying  new  methods  of 

work  and  better  arrangements  to  facili- 
tate  housekeeping.     The   result   is   that 

Making  Over  A  Flat 
By  AVIS  GORDON  VESTAL 

iron  costs  but  five  cents  an  hour  at  high 
heat  and  less  than  that  at  medium  and 
low  heat.  I  can  iron  for  a  while  after 

the  current  is  entirely  off.  I  find  the 
high  heat  most  satisfactory  for  heavy 
table  linen,  starched  clothing  and  for 
pressing  suits  and  skirts ;  medium  does 
well  for  plain,  unstarched  articles,  while 
low  heat  is  suitable  for  waists,  ribbons 

THE  KITCHEN  OF  THE  MADE   OVEK  FLAT  IS  CONSIDERED  A  LABORATORY 

housework  is  no  longer  drudgery  to  me 
and  I  consider  my  kitchen  a  laboratory 
where  I  experiment  in  science  that  is 
worth  while. 

Ironing  day  was  the  first  thing  we 
tackled.  One  day  my  husband  brought 
me  an  electric  iron  with  a  three  heat 

switch.     At  the   Chicago   rate  my  new 

and  neckties.  With  my  iron  I  press  my 

husband's  trousers  and  have  already 
saved  a  part  of  its  cost  in  tailor's  bills. 
Every  woman  who  uses  an  electric  iron 
knows  its  cleanliness,  the  ease  with 
which  it  is  handled  and  the  absence  of 

delay  while  waiting  for  cool  irons  to  heat. 
Electric  irons  are  always  hot. 

82 
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"What  is  your  hardest  work?''  en- 
quired my  husband  after  we  had  solved 

the  problem  of  ironing  day. 

"Washing,"  I  replied  without  hesita- 
tion. 

"We'll  see  what  can  be  done.  I  think 
I  can  make  you  an  electric  washer  that 
will  help  you  as  much  as  an  extra  pair  of 

hands." 
He  began  a  search  for  a  hand  power 

washer    with    possibilities.      Finally    he 

A  HAND  POWER  WASHER  WITH   POSSIBILITIES 

sent  home  a  wooden  tank  washer  of  the 

dolly  type  with  a  big  fly  wheel  and  a 
lever  for  operating  it.  The  cost  was 
$7.95.  I  used  it  one  week  by  hand  and 
believe  me,  it  was  a  sentence  to  hard  la- 

bor. I  do  not  regret  the  experience,  how- 
ever, for  it  affords  me  a  basis  for  com- 

parison and  appreciation  of  the  new  elec- 
tric method.  When  we  went  down  town 

the  following  Saturday,  my  husband 
bought  the  accessories  for  the  new  ma- 

chine; these  included  fourteen  fool  of 
lamp  cord,  28  cents;  a  double  connector 

20  cents;  two  larger  plug  fuses  to  be 
placed  in  the  basement,  10  cents ;  a  snap 
switch  for  starting  the  motor,  20  cents ; 

a  leather  belt  to  run  over  machine's  fly 
wheel  and  motor's  pulley  and  a  Benja- 

min cluster,  50  cents. 

The  motor  arrived  in  due  time — one 
of  1/6  horsepower  which  cost  $18.00.  It 

took  John  a  little  over  an  hour,  all  sup- 
plies being  on  hand,  to  make  a  wooden 

platform  under  the  tank  and  install  the 
motor  and  its  accessories.  Wash  day  has 
lost  its  terrors  for  one  appreciative  wife. 
The  new  machine  does  all  the  work  with 

the  exception  of  wringing  and  the  total 
cost  was  less  than  $30.  The  current  for 
operation  is  about  a  cent  an  hour.  The 

most  important  advantage  I  cannot  ex- 
press in  dollars  and  cents.  When  I 

washed  with  a  board  or  with  the  hand 

operated  washer,  I  was  so  tired  in  a  few 
hours  I  was  ready  to  go  to  bed  and  stay 
there  all  the  afternoon  for  I  had  con- 

sumed a  full  day's  energy.  Now  I  have 
my  wash  on  the  line  in  a  much  shorter 
time  and  am  fresh  to  do  other  work  the 

balance  of  the  day  or  even  to  go  calling. 

The  photograph  of  the  ironing  equip- 
ment shows  in  the  background  how  illy 

lighted  my  kitchen  sink  was.  Our"  flat had  the  usual  central  ceiling  fixture  with 

one  open  gas  jet  and  one  sixteen  candle- 
power  lamp.  My  husband  volunteered 
to  be  efficiency  engineer  again.  Our 

Benjamin  cluster  was  a  part  of  the  solu- 
tion of  better  lighting.  John  bought 

more  lamp  cord  and  carried  it  from  one 
socket  of  the  cluster  to  a  point  over  the 
sink  and  stove  where  he  suspended  ii  by 
a  porcelain  ceiling  button.  Ai  this  point 
he  placed  a  60  watt  tungsten  lamp  which 
gave  me  more  and  better  illumination  in 
a  more  serviceable  place. 

As  in  many  flats  I  had  to  pass  the 
bathroom  and  go  through  a  long  dark 

passage  to  get  to  the  dining  room  from 
the  kitchen.  This  meant  that  when  1 
carried  food  to  the  dinner  table  T  then 
had  to  walk  hack  to  the  kitchen  to  turn 

off  the  light  there.  The  only  alternative 

was  to  leave  the  lamp  wastefully  bum- 
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ing  during  the  meal  or  turn  it  off  before 
starting  tableward  with  my  loaded  tray 
in  dangerous  darkness.  This  was  now 
remedied  for  when  John  bought  the 
kitchen  lamp  he  wired  for  it  in  neat 
moulding  around  the  passageway  and 
placed  a  new  snap  switch  by  the  dining 
room  door,  three  steps  only  from  the 
buffet. 

"You  should  always  be  able  to  turn  on 
the  light  ahead  of  you,"  remarked  my 
electrician  when  he  worked  out  the 

above  plan. 

They  say  that  a  wife  likes  to  do  any- 
thing commanded  by  her  mate  that  she 

has  already  decided  she  will  do  anyway. 

Now  the  meaning  of  all  the  improve- 
ments in  our  made-over  flat  is  this :  We 

spend  our  evenings  reading  together  ow- 
ing to  the  increased  leisure  which  I  have 

achieved  through  electrical  and  mechan- 
ical efficiency  and  this  contributes  not  a 

little  to  the  higher  mental  and  spiritual 

growth  of  a  couple  who  believe  in  com- 
munity of  interests. 

THE   HOUSEHOLD  FAIRY 

"What  a  pretty  little  house  dress  you 
are  wearing!" 

"Do  you  like  it?" 
"Indeed  I  do." 

"I  made  it  myself." 
"No!" 

"Yes,  really." 
"I  wish  I  could  sew  half  as  well."  Mrs. 

Minton  was  openly  envious. 

"But  that  isn't  all  I've  done."  Mrs. 

Winsome  was  openly  enthusiastic.  "You 
know  Cousin  May  is  to  be  married  in 

June  and  I'm  helping  her  with  her  house- 
hold outfit." 

"What  a  busy  little  bee  you  are,  to  be 

sure !" 
"Last  week  I  sewed  30,000  stitches  or 

100  yards  of  cloth  for  one  cent !" 
"You  must  have  a  little  fairy  of  some 

kind  hidden  somewhere  in  this  house," 
insisted  Mrs.  Minton. 

"I  have,"  smiled  Mrs.  Winsome. 

"Would  you  like  to  see  it?" 
"Of  course;  where  do  you  keep  it?" 

For  answer  Mrs.  Winsome  led  the  way 
upstairs  into  the  bright  little  sewing  room 
and  behold,  upon  her  machine  was  an 
electric  sewing  machine  outfit ;  diminu- 

tive in  size,  light  in  weight,  compact, 
well  finished,  complete  in  every  detail  was 
the  household  fairy. 

"You  see,"  explained  the  housewife 
proudly,  "the  power  is  supplied  by  elec- 

tricity brought  to  the  motor  through  a 
cord  and  a  plug  screwed  into  an  ordinary 
electric  light  socket.  A  turn  of  the 
switch  starts  the  motor.  Foot  pressure 

on  the  treadle  gives  instantly  any  de- 

sired sewing  machine  speed." 
"Perfectly  fine,"  said  Mrs.  Minton. 

"Sewing  has  always  been  to  me  a  dread- 
ed burden  rather  than  a  pleasant  task." 
"Yes,"  agreed  Mrs.  Winsome,  "the 

art  to  plan,  the  deftness  to  fashion  and 
the  ambition  to  make  raiment,  go  for 
naught  when  the  strength  is  lacking  to 
bring  the  work  to  completion.  I  always 
had  the  ambition  to  sew  but  the  neces- 

sary strength  was  lacking,  but  now  with 
this  electric  sewing  machine  outfit  I  can 
sew  for  hours  without  fatigue.  It  is  the 
happy  solution  of  the  sewing  problem 

in  the  home." "And  think  of  the  total  relief  from 

drudgery !" "Just  so,"  said  Mrs.  Winsome  seating 
herself  at  the  machine.  "I  turn  the 
switch  and  with  a  light  pressure  of  my 
foot  on  the  treadle,  the  power  is  applied ; 

the  work  has  then  only  to  be  guided — 
there  is  no  physical  or  mental  fatigue. 
There  is  nothing  to  do  but  to  guide  the 
work.  And  only  think  of  30,000  stitches 

sewed  for  one  cent." 
"Surely  this  is  spending  pennies  profit- 

ably," said  Mrs.  Minton. 
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Transforms  Kitchen  Range  into  Electric 

Take  off  the  lids  of  your  kitchen  range 
and  in  their  places  put  electric  heating 
units  made  to  fit  the  holes.  Connect  the 

necessary  wires  to  switches  and  a  source 
of  supply  and  lo !  you  have  an  electric 
■range. 

Such  is  the  direction  in  which  the  in- 
ventive   genius  of    Leon  F.    Parkhurst, 

ELECTRIC  ATTACHMENTS  FOR  ORDINARY  RANGE 

Binghamton,  New  York,  has  turned  and 
upon  this  method  of  making  a  modern 
electric  range  out  of  any  stove  he  has 
received  a  patent. 

The  small  cut  shows  the  manner  of: 

supporting  the  heater  in  the  stove  hole, 
an  air  space  being  provided  to  prevent 
the  heat  from  being  dissipated  by  the 
stove  top. 

Buzzer  for  the  Cellar  Light  Circuit 

Nearly  every  one  has  trouble  to  re- 
member to  turn  on  and  off  the  cellar 

lamps.  It  is  quite  a  common  thing  for 
the  best  and  most  thoughtful  of  us  to 
forget  to  turn  them  off  and  often  they 
burn  for  days  without  being  noticed. 
This  can  be  easily  remedied  by  installing 
a  buzzer  on  the  circuit.  A  pilot  lamp, 
usually  red,  placed  near  the  switch,  will 
help,  but  this,  too,  is  easily  overlooked 
and  forgotten,  but  a  buzzer  in  series  with 
the  pilot  lamp  is  by  all  means  better  as 
it  continues  to  buzz  as  long  as  the  cellar 

lamps  are  lighted  and  only  ceases  its 
raucous  clamoring  when  you  turn  out  the 
lights.  There  is  no  danger  that  even  the 
most  absent  minded  will  forget  the  little 
wall  buzzer.  They  cost  but  a  few  cents 
and  are  easily  installed. 

Cost  of  Operating  Cooking    Devices 
The  following  table  compiled  by  the 

National  Electric  Light  Association 
serves  to  show  how  inexpensive  the 

operation  of  domestic  heating  and  cook- 
ing devices,  which  are  now  widely  used, 

really  is.  It  must  be  understood  that  the 

cost  will  vary  in  different  localities  ac- 
cording to  the  rate  charged  for  electric 

current.  The  liberal  rate  of  ten  cents 

per  kilowatt-hour  was  used  in  comput- 
ing this  table : 
Device  Cents  per  hour. 

Chafing  dishes        2  to  5 
Cigar  lighters         0.75 
Coffee  percolators      1  to  4 . 4 
Flatiron  (3  1b.)         2.75 
Flatiron  (4  1b.)          3.5 
Heating  pads          0.5 
Nursery  milk  warmers          4.5 
Radiators       7  to  60 
Shaving  mugs           1.5 
Stoves  (43^  to  12  inches)     0.5  to  13 
Toasters  (9  in.  by  12  in.)   3.2  to  8.8 
Toasters  (12  in.  by  18  in.)       5  to  15 
Waffle  irons  (2  waffles)           7.5 

Electric  Flatiron  as  a  Stove 

Here  is  a  simple  arrangement  I  made 
for  holding  our  electric  flatiron  so  as  to 
use  the  latter  for  heating  the  coffee  pot, 
etc.     I  cut  the  top  end  off  of   a  gallon 

FLATIRON   HOLDER 

syrup  can  and  then  em  a  strip  out  o\ 
one  side  just  large  enough  to  slide  in 
the  handle  o\  the  electric  iron.  In  this 

way  the  iron  made  a  ven  convenient 
stove.   -M.  S.  LOKE. 
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DISK  STOVE  WITH 
THREE  HEATS 

A  New  Disk  Stove 

Anyone  who  has 
had  experience 
with  the  old  style 
disk  stove  will 

readily  appreciate 
the  advantages  and 
improvements  i  n 
this  new  disk 
stove  which  has 

been  christened  "The  Stove  of  a  Hundred 
Uses."  With  a  stove  that  has  but  one 
heat  that  must  be  regulated  by  jumping 
up  and  turning  off  the  current,  perhaps 
at  the  chandelier  or  electric  light  socket 
which  is  not  conveniently  near,  some  of 
us  have  had  a  varied  experience.  This 
new  disk  stove  is  made  in  three  sizes  and 

the  largest  size  permits  of  a  regulation  of 

temperature  by  a  three-heat  switch,  which 
is  convenient  to  the  hand.  In  addition  to 

the  conveniently  attached  three-heat 
switch  the  stove  is  equipped  with  a  han- 

dle which  makes  it  easy  to  carry  or  lift 
from  place  to  place,  even  while  hot. 

It  is  the  little  things  that  count,  but 
small  things  are  not  small  if  they  yield 
good  and  satisfactory  results.  These 
portable  disk  stoves  yield  great  results  in 
serviceability  and  satisfaction  to  the 
housewife  who  wants  a  quick,  clean  heat 
in  the  sick  room,  in  the  nursery  or  on 
the  dining  room  table. 

Must  the  Broom  Go? 

In  the  interest  of  public  health  the 
broom  and  the  house  cat  must  go  the  way 

of  the  common  drinking  cup  and  the  roll- 
er towel.  Hereafter  no  house  should  be 

cleaned  except  by  a  vacuum  cleaner,  and 
the  family  cat  must  go  too,  even  though 
the  house  is  overrun  with  mice.  As  for 

beating  rugs  or  shaking  dust  cloths  from 
open  windows,  this  is  a  reckless  practice 

fraught  with  gravest  danger  to  one's  in- 
nocent neighbors.  These  are  some  of  the 

progressive  views  aired  at  a  meeting  of 
the  public  health  committee  of  the  New 

York  County  Medical  Society.  The  vac- 
uum process  is  without  doubt  the  most 

scientific,  sanitary  and  thorough  method 

of  cleaning  ever  devised.  ». 
It  remains  only  for  the  public  at  large 

to  realize  that  the  same  advancement  has 

been  made  in  the  method  of  cleaning  a 
house  as  in  the  method  of  lighting  it  or 
the  method  of  obtaining  water.  It  will 
soon  be  as  old-fashioned  to  wield  the 
broom  and  dust  cloth  to  scatter  dust  and 

germs  into  the  air  we  breathe  as  it  is  to 
carry  our  drinking  water  from  an  open 

well. 

A  Good  Dinner 

"A  good  dinner  means  first,  a  well 
balanced  menu  in  which  are  assembled 

the  dishes  which  associate  well  together ; 

second,  cooking  that  is  above  the  ordi- 
nary, superlative  in  its  perfection,  and 

third,  flawless  service.  The  idea  of 
simplicity  should  be  carried  out  even  in 
the  decorations.  The  guide  should  be 
common  sense,  which  teaches  that  above 
all  things,  ease  and  comfort,  pleasure  for 
the  eye  and  for  the  palate  should  be  as- 
sociated. 

"The  idea  is  to  provide  just  enough  for 
each  meal,  to  associate  just  the  right 
dishes  and  to  have  everything  cooked  at 
the  last  possible  moment  before  serving 
so  that  nothing  may  be  spoiled.  There 

should  be  the  grand  conscience  in  cook- 
ing."— Antoine  Dupraz. 

Editorial  Note.  Antoine  Dupraz  is 
chef  of  the  Colony  Club  of  New  York,  a 
distinguished  organisation  whose  mem- 

bership is  composed  of  zvomen  of  fame 
and  fortune. 

A  Cook  Book  for  Children 

Mrs.  Charles  Marshall  of  London  has 

prepared  a  charming  little  cook  book  for 
little  cooks  by  means  of  which  children 
are  initiated  into  the  preparation  of 
simple  soups,  meat  dishes,  salads,  sauces, 
savories  and  breakfast  dishes.  Among 

the  fascinating  sweet  things  which  chil- 
dren may  learn  to  prepare  are  a  currant 

pig,  orange  jelly,  almond  toffee,  rosy- 
cheeked  tartlets,  French  pancakes, 
Naples  sandwiches  and  bath  buns. 
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Electrically  Lighted   House  of  Sugar 
Not  all  houses  are  lighted  by  electric 

batteries ;  also  there  are  few  structures 

in  existence  made  wholly  of  sugar  and 
lighted     by     the 

|p?  Jg|       incandescent.    It 
is  believed  the 

only  building  in 

the  country  con- 
forming to  these 

specifications  is 
that  manufac- 
tured  by  a 
Chinese1  cook 
employed  by  a 
field  officer  in 
the  army.  John 
Chinaman  d  e- 
cided  to  tickle 

his  boss  by  re- 
producing h  i  s 

master's  head- 
quarters build- 

ing in  solid 
of    patience    and 

HOUSE  OF  SUGAK 

sugar.  It  took  lots 

many  hours  of  toil— to  say  nothing-  of 
the  sugar — to  build  the  miniature. 
Powdered  sugar  was  used,  and  the 
rooms  inside,  as  well  as  the  hallways, 
were  illuminated  with  tiny  electric  bulbs 
lighted  by  a  dry  battery. 

An  Apple  as  a  Rheostat 
While  in  my  laboratory  experiment- 

ing, I  became  in  need  of  a  rheostat  and 
not  having  one  around  that  was  not  in 
use,  I  took  an  apple  and  inserted  one 
wire  in  one  side  of  the  apple  and  the 
other  wire  in  the  other  side. 

The  voltage  can  be  regulated  by  mere- 
ly making  the  distance  greater  or  less  he 

tween  the  ends  of  the  wires.  The  one 

apple  can  be  used  only  about  an  hour,  as 
the  heat  of  the  electricity  tends  to  cook 
it. — R.  C.  Force. 

Magnetic  Shadow  Pictures 
By  means  of  the  magnet  it  is  said  to  be 

possible  to  produce  shadow  photographs 
resembling  those  made  by  the  action  of 

the  X-ray.  Either  an  electro-magnet  or 
a  permanent  magnet  will,  it  is  claimed, 
suffice  for  the  purpose.  The  procedure 
is  as  follows : 

A  key  or  other  iron  or  steel  object  is 
placed  upon  the  sensitive  film  of  an  or- 

dinary photographic  plate  and  the  poles 
of  the  magnet  are  then  brought  near  the 
other  side  of  the  plate  and  kept  there  for 
a  period  of  five  minutes  or  more.  When 

the  plate  is  developed  a  shadow  picture 
of  the  key  or  other  object,  quite  as  sharp 
and  well  defined  as  any  of  the  X-ray  pic- 

tures, will  be  found. 

It  appears  that  only  iron  or  steel  or 
other  paramagnetic  substances  may  he 
photographed  by  this  method;  but  if  the 
sensitive  side  of  the  plate  is  turned 
toward  the  magnetic  pole,  and  a  disk  o\ 
iron  nearly  as  large  as  the  plate  is  placed 
on  the  other  side,  then  shadow  pictures  of 

any  non-magnetic  object  placed  on  the 
sensitive  film  facing  the  magnet  may  be 
obtained.  The  operations  are.  ni  course, 
conducted  in  a  dark  room. 

With  an  electro-magnet  capable  of  li  fl- 
ing a  weight  of  100  pound-,  one  experi- 

menter, it  is  reported,  has  succeeded  in 
making  such  pictures  through  two  inches 
of  interposed  wood,  lie  has  also  ob- 

tained shadow  pictures  with  a  compound 
steel  magnet  weighing  little  more  than  a 

pound. 



Humbling  the  Savage  Spirit 
By  W.   ROBERT  FORAN 

Owachi,  subchief  of  the  Tuk-a-tuk  in 
the  Lado  Enclave  of  the  Congo,  had 
been  so  long  without  the  guiding  hand 
of  the  white  man  that  he  was  suffering 
from  the  worst  form  of  Africanitis — no 
more  and  no  less  than  a  case  of  swollen 

head.  To  all  my  messages,  ordering  him 
to  come  to  my  tent  and  bring  in  food 
supplies  for  sale  to  my  native  caravan 
porters,  he  sent  back  insulting  messages. 
And  when  an  African  subchief  chooses 

to  be  insulting,  he  is  a  past  master  at  the 
art.     Owachi  was  a  super-past  master. 

I  was  determined  to  humble  his  spirit 
in  the  dust  before  I  left  his  territory,  and 
to  show  him  that  the  white  man  was  a 

greater  personage  than  a  mere  African 
potentate.  But  how  to  do  this  was  a 
puzzle.  I  had  cracked  many  hard  nuts 
in  my  career  as  an  official  of  the  British 

governent  during  six  years'  residence  in- 
East  Africa,  generally  by  means  of  bluff, 
sometimes  by  the  most  simple  expedients 
and  on  rare  occasions  by  armed  force. 

The  two  former  courses  were  open  to 

me  on  this  occasion,  but  the  last  was  not. 

I  was  camped  as  a  mere  newspaper  cor- 
respondent upon  the  trail  of  ex-president 

Roosevelt  at  Wadelai  on  the_  banks  of 
the  Nile  and  I  was  accompanied  by  no 
armed  men.  Therefore,  it  was  obviously 
out  of  the  question  for  me  to  try  a  hand 
with  a  mailed  fist.  My  camp  was  an 

isolated  one,  far  from  the  nearest  gov- 
ernment station.  Bluff  must  therefore 

by  my  long  suit. 
I  sent  off  a  messenger  to  Owachi  to 

inform  him  that  if  he  would  call  at  my 
camp  on  the  next  afternoon,  I  would 
present  him  with  a  fine  collection  of 
beads  for  his  wives.  No  dfciibt  the 
wives  fell  for  this  bait,  even  if  Owachi 
himself  did  not.  The  African  ladies  love 

finery,  especially  colored  beads.  Owachi 
graciously  signified  that  he  would  come 
to  my  camp  as  requested. 

All  the  intervening  time  was  devoted 
to  the  cudgeling  of  my  brains  to  find  a 

means  of  bluffing  this  native  into  a  cor- 
rect estimate  of  the  power  of  the  white 
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man.  But  it  was  not  until  noon  of  the 

day  appointed  for  the  meeting  that  a  light 
broke  in  upon  me.  It  so  happened  that  I 

had  with  me  in  camp  the  government  in- 
spector of  telegraphs.  He  had  been 

loaned  to  me  by  the  Uganda  government 
so  that  I  could  tap  the  wires  at  any  time 
or  place  and  send  back  to  the  Associated 

Press  in  New  York  my  news  of  the  do- 
ings of  Colonel  Roosevelt. 

I  explained  my  plan  to  the  inspector, 
which  was  nothing  more  than  to  run  a 
wire  from  his  battery  and  an  induction 
coil  into  a  bowl  of  water.  Theh,  by 
means  of  a  simple  contact  on  which  the 

chief  would  be  obliged  to  stand,  con- 
nected to  the  other  side  of  the  circuit,  it 

would  be  possible  to  give  him  a  shock 

after  the  manner  of  the  experiment  fa- 
miliar to  all.  Into  the  bowl  I  would  throw 

a  silver  coin  and  tell  Owachi  he  could 
have  it  if  he  cared  to  fish  it  out  of  the 
water. 

The  old  chief  reached  my  camp  at  the 
appointed  time,  being  accompanied  by 

his  courtiers — an  unsavory  looking  col- 
lection of  naked  savages — and  some  50 

warriors  armed  with  spears.  His  whole 
attitude  was  offensive  and  I  was  sorely 
tempted  to  give  him  the  sound  thrashing 
he  deserved.  But  my  time  was  not  yet 
come.  I  forbore  to  act  then,  gloating 
over  the  fun  I  was  presently  to  enjoy. 
The  beads  were  handed  over  to 

Owachi,  who  received  them  with  an  air 

of  indifference.  He  was  obviously  un- 
satisfied as  yet  and  expected  more  in  the 

way  of  presents. 
"Oh !  white  man,"  he  said,  in  his  deep 

gutteral  tones,  talking  in  Tuk-a-tuk 
which  I  knew,  "these  beads  are  small 

things  to  offer  a  great  chief." 
His  beady  eyes  searched  my  tent  for 

other  possible  spoil,  and  there  was  ill- 
concealed  cupidity  in  the  gaze. 

"There  are  other  things,  yet,"  I   an- 

CAMP   AT  WADELAI   ON   THE   NILE 
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swered  curtly.  "I  would  give  you  sil- 
ver coins  as  a  token  of  my  good-will. 

See,  in  yonder  bowl,"  I  pointed  to  the 
bowl  of  water,  "there  is  silver.   Take  it !" 

Owachi  rose  eagerly  from  his  heels, 
on  which  he  was  squatting  in  front  of 
my  tent,  and  walked  in  dignified  strides 
toward  the  bowl.  My  companion  and  I 
watched  him,  with  broad  grins. 

The  chief  peered  into  the  bowl,  and 
at  sight  of  the  silver  coin,  plunged  his 
hand  in.  His  face  changed  quickly  from 

cupidity  to  pain,  and  he  let  forth  a  ter- 
rified yell.  Quickly  withdrawing  his 

hand,  he  turned  to  look  at  us.  We.  had 
hard  work  in  composing  our  faces. 

"What  troubles  you,  chief?"  I  asked 
suavely. 

"There's  a  devil  in  the  water,"  he  an- 
swered angrily. 

"Nonsense !" 
I  rose  abruptly  to  my  feet,  and  at  my 

uod  my  companion  quietly  disconnected 
the  wires.  I  plunged  my  hand  into  the 
water  and  held  up  the  coin  before  the 

chief's  astonished  gaze. 
"See,  chief,"  I  argued  serenely. 

"There  are  no  devils.  It  is  even  as  I 

said." He  looked  at  me  with  a  new  respect. 
Again  he  advanced  towards  the  bowl 
and  dropped  his  hand  into  it  cautiously. 

This  time  nothing  happened.  He  sheep- 
ishly withdrew  his  hand  again  and  shook 

his  head  in  astonishment. 

"Throw  in  more  money,"  I  ordered 
my  companion,  with  a  significant  look. 
He  threw  six  coins  into  the  bowl  and  un- 

noticed made  the  connection. 
Owachi  let  out  a  howl  that  would  have 

awakened  the  dead  as  he  plunged  his 
hand  once  more  into  the  bowl.  But  the 
coins  remained. 

He  looked  cautiously  at  the  bowl  and 
could  see  nothing  unusual  about  the 
water.  Then  he  looked  at  me.  I  was 

watching  his  face  and  pretended  not  to 
see  his  fear. 

He  summoned  all  his  dignity  to  his  aid. 

"What  is  this  thing  that  bites,  and  yet 
again  does  not  bite?"  he  asked. 

"Nothing  bites,  unless  an  evil  con- 
science,"  I   answered  crushingly. 

Once  more  Owachi  essayed  to  grab 
those  alluring  coins,  but  the  shock  was 
too  much  for  his  nerves  and  he  turned 

and  fled  outside  my  tent.  We  hastened 

after  him,  ready  to  follow  up  the  advan- 
tage. 
"What  is  this  thing  that  cannot  be 

seen,  yet  bites  like  a  thousand  scor- 
pions?" he  inquired  tremulously. 

"It's  the  god  of  the  white  man,"  I 
warned  him.  "You  see  to  me  he  does  no 
harm,  but  to  you  he  shows  the  hand  of 
his  wrath.  Look  at  yonder  small  box. 
Within  is  the  god.  When  I  call  him.  he 

acts." 

I  held  up  the  box  containing  the  out- 
fit which  my  companion  had  employed  in 

his  work.  The  chief  eyed  it  warily  and 

retreated  some  paces,  while  his  follow- 
ers copied  his  example. 

"Disconnect  the  battery,"  I  whispered 
quickly  to  my  companion. 

And  as  I  turned  to  the  chief  again,  the 
battery  was  without  power.  I  held  out 
the  box  in  my  hands  and  let  the  chief 
hold  it.  He  was  plainly  frightened,  but 

at  my  urging  seized  the  box  with  a  "do 
or  die"  expression.  It  would  never  do 
for  him  to  show  fear  before  his  warriors. 

An  expression  of  great  relief  spread  over 
his  face  when  he  felt  no  shock.  I  took 

the  battery  back  from  him  and  handed 
it  to  my  companion. 

"Connect  up  again,  quickly,"  I  whis- 
pered. And  in  a  second  more  the  bat- 

tery was  once  more  in  commission. 
The  old  chief  watched  my  every  move- 

ment intently.  He  was  obviously  much 

impressed  by  the  power  of  my  god-box. 
"See,  chief,"  I  began  quietly,  "the  god 

of  the  white  man  will  protect  me  from 
my  enemies.,  Take  hold  of  these  two 

strings." 
The  natives  were  crowding  close, 

watching  the  proceedings  with  awe- 
struck faces.  The  old  chief  picked  up 

the  two  wires,  and  as  he  did  so  my  com- 
panion turned  the  battery  on  to  full 

strength.     Owachi  writhed  and  twisted, 
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yelling  his  fear  and  pain.  But  he  could 
not  release  his  hold,  try  as  he  would. 

Seeing  he  had  had  enough,  I  mo- 
tioned to  the  telegraph  inspector  to  turn 

off  the  current.  Owachi  dropped  the 
two  wires  like  red  hot  coals.  He  looked 
with  a  new  respect  into  my  face. 

"Great  is  the  god  of  the  white  man, 
master,"  he  said,  "and  all  powerful  is 
the  white  man.  I  will  go  and  bring  him 
food  in  plenty  for  his  porters.  Say  what 

you  want  and  the  orders  shall  be  obeyed." 
I  had  won,  and  was  not  slow  to  take 

advantage  of  my  victory.  I  gave  him 

orders  for  the  necessary  loads  of  food- 
stuff for  my  men  and  he  started  off  with 

his  followers  to  bring  it  to  me.  But  he 
had  not  gone  far  before  he  turned  back 
and  again  stood  respectfully  before  me. 
"What  is  it?"  I  asked. 

"Oh !  Master,"  he  began  solemnly,  and 
there  was  earnest  entreaty  in  his  tones, 

"my  subchief  Owinga  is  insolent.  I 
would  have  you  show  him  the  power  of 

this  god  that  makes  children  of  men." 
He  pushed  the  erring  and  frightened 

Owinga  toward  me.  And  with  a  self- 
satisfied  grin  on  his  face  watched  his 
dusky  lieutenant  suffer  as  he  had  done. 
Not  content  with  this,  he  insisted  on 
each  one  of  his  followers  having  a  taste 
of  the  electricity  before  he  would  leave 

my  camp.  And  as  each  one  came  for- 
ward to  take  his  medicine  the  old  man 

rolled  on  the,  ground  in  paroxysms  of 
laughter. 

Electric  Auto  Built  for  a  Prince 

An  attractive  little  electric  automobile  was  to  be 
seen  on  exhibition  at  the  last  Paris  automobile 
show.     This  is  a  miniature  Cadillac  car  and  is 

built  as  a  reproduction  on  a 
small  scale  of  the  19 13  two- 

seated  roadster  car.  The 

car  is  driven  on  an  im- 
proved electric  system  by 

the  use  of  a  storage  bat- 
tery of  a  few  cells  and  an 

electric  motor  and  the  con- 
trolling device  is  made  very 

simple  so  that  a  child  can  handle 

it  without  any  trouble.     An  hour's  run 
can  be  given  in  this  way  without  needing 
to  re-charge  the  battery,  and  the  top 
speed  is  sixteen  miles  an  hour. 

This  little  car  was  purchased  by  Queen 
Alexandra  of  England  for  the  Crown 
Prince  Olay. 

Taming  Lions  with  Electricity 
The  "live"  wire  is  said  to  be  used  with 

great  success  by  lion  tamers  in  impress- 
ing upon  their  savage  pupils  the  utter 

hopelessness  of  an  attack  on  the  master. 
When  a  lion  is  in  the  early  stages  of 
education  it  sometimes  starts  for  its 

tamer  when  the  latter's  back  is  turned. 
Formerly  the  only  security  for  the  man 
was  in  keeping  a  sharp  outlook  over  his 
shoulder.  Now  he  can  have  a  charged 
wire  stretched  across  the  cage  in  front 
of  the  beast,  and  if  the  latter  touches 
the  wire  he  gets  a  lesson  which  makes  a 
deeper  impression  than  the  cut  of  a whip. 

Thermal  Flasher  Leads  Orchestra 

The  high  school  orchestra  of  Attica. 
Ohio,  has  adopted  a  new  moans  by  which 
it  is  led.  A  sixteen  candlepower  lamp  is 
placed  on  a  standard  which  is  within  sighi 
of  all  the  musicians.  This  lamp  is  in 
series  with  a  thermal  flasher  so  that  the 

lamp  lights  up  on  the  first  heat  of  every 
measure.  The  flasher  is  so  constructed 
that  it  can  be  regulated  to  beat  the  time 
to  music  of  any  movement. 
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Experimental  200  Meter  Wave  Sets 

By 

Inductance 

Either  a  helix  or  an  oscillation  trans- 

former may  be  used  in  a  200  meter  cir- 
cuit provided  a  few  essential  points  are 

considered.  The  direct  coupling  is  an 

advantage  in  that  it  allows  a  greater  per- 
centage of  the  energy  to  be  transferred 

to  the  aerial  circuit  and  radiated.  The 
same  set  will  often  radiate  from  five  to 

ten  per  cent  more  energy  through  a  direct 
than  through  a  loose  coupling.  On  the 
other  hand  an  oscillation  transformer, 
particularly  an  adjustable  one,  allows  the 
operator  to  tune  to  a  more  defined  wave 
length.  This  sharp  tuning  is  carried  out 
at  a  decrease  in  the  energy  radiated,  but 
the  other  advantages  compensate  for  this 
loss.  At  the  receiving  station  it  is  much 
easier  to  tune  to  a  weaker  sharply  tuned 
signal  than  to  a  stronger  less  defined 
signal,  for  the  advantage  of  the  latter  is 
often  lost  on  account  of  the  interference 

of  other  stations.  In  any  case  it  is  de- 
sirable to  consider  these  points  when  the 

object  is  to  cover  the  greatest  distance 

possible. 
In  case  a  straight  helix  is  to  be  used,  it 

should  have  a  diameter  of  ten  inches. 

The  wire  should  preferably  be  No.  4  B. 
&  S.,  and  the  turns  should  be  evenly 
spaced,  preferably  at  a  distance  of  three- 
fourths  of  an  inch  apart.  Copper  or  brass 
ribbon  of  equivalent  capacity  may  of 
course  be  used,  and  often  more  con- 

veniently. It  is  not  necessary  to  have 
more  than  seven  turns  if  these  dimen- 

sions are  used.  The  distance  between 
the  turns  may  be  less  when  ribbon  is 
used,  but  the   dimensions   specified   are 
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best  carried  out  as  shown  at  (A)  Fig.  6. 
Readers  are  not  advised  to  use  a  straight 
helix  for  a  set  which  is  to  be  operated  in 

a  locality  in  which  there  is  much  inter- 
ference between  the  stations.  Although 

no  details  will  be  given  for  this  well 
known  piece  of  apparatus,  it  should  be 
noted  that  the  supports  for  the  turns 
should  be  good  insulators,  such  as  rubber, 
and  not  unseasoned  wood. 

If  an  oscillation  transformer  is  to  be 

used  there  may  be  some  doubt  as  to  the 
relative  merits  of  the  pancake,  the  fixed 
adjustment  and  the  adjustable  types. 
There  is  only  a  slight  difference  between 
the  pancake  and  coil  types,  but  the 
former  are  more  portable.  The  latter 
are,  on  the  other  hand,  easier  to  con- 

struct, and  have  a  uniform  inductance  for 
the  successive  turns.  The  use  of  two 

cylindrical  coils  for  an  oscillation  trans- 
former has  one  other  disadvantage,  in 

that  the  outermost  turns  of  the  primary 
and  secondary  coils  have  a  very  weak 

coupling.  In  some  designs,  a  compro- 
mise is  made,  one  of  the  coils,  the  prima- 

ry, being  made  flat  and  the  other  cylin- 
drical. Either  of  these  arrangements  can 

be  used  provided  the  turns  are  spaced  ac- 
cording to  a  working  standard.  If  the 

primary  coil  is  made  from  wire  it  is  desir- 
able to  use  just  four  turns  of  No.  4  B.  & 

S.  wire  spaced  three-fourths  of  an  inch 
apart  on  a  form  which  will  give  a  diam- 

eter of  ten  inches.  Or  if  copper-ribbon 
one-half  inch  wide  is  used  for  a  flat  coil, 
the  turns  should  be  spaced  one-half  inch 
apart.  The  turns  in  this  case  should  come 

even  divisions,.as  3  inches,  Zl/2  inches,  4 
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inches,  etc.,  from  the  center.  The  di- 
mensions of  the  secondary  coil  in  any 

case  are  not  necessarily  limited,  as  in  the 
primary  coil.  A  secondary  coil  of  the 
pancake  type  is  generally  made  with  more 
turns  than  are  used  in  the  primary  coil 
and  sometimes  these  turns  are  spaced 
closer  together  than  the  primary  turns. 

The  turns  of  a  secondary  coil  of  the  cyl- 
indrical type  are  greater  in  number  than 

the  primary  turns  of  the  transformer  and 

are  generally  wound  with  a  smaller  con- 
ductor ;  also  the  turns  are  spaced  closer 

together.  The  cylindrical  type  of  sec- 
ondary coil  may  be  made  the  same  di- 

ameter as  the  primary  cylindrical  coil  or 
slightly  smaller.  We  see,  then,  that  the 
dimensions  of  an  oscillation  transformer 

as  well  as  the  design  can  be  varied  with- 
out greatly  affecting  the  results,  provided 

that  the  primary  coil  is  made  to  a  work- 
ing standard  suitable  for  a  200  meter  cir- 

cuit, and  the  secondary  apportioned  so 
that  there  will  be  an  efficient  transfer  of 

energy  between  the  two  circuits.  It  is 
well  to  note,  too,  that  a  small  diameter 
is  particularly  suitable  because  of  the 
small  amount  of  inductance  which  the 
200  meter  circuit  allows.     With   a  coil 

having  a  diameter  of  more  than  ten 
inches,  for  instance,  it  may  not  be  possible 
to  use  more  then  two-thirds  of  a  turn  in 
the  primary  or  condenser  circuit,  and  this 
means  a  poor  transfer  of  energy  between 
the  primary  and  secondary  circuits. 

These  points  are  best  understood  by 
reference  to  the  four  cases  shown  in 

Fig.  6— (B),  (C),  (D)  and  (E).  The 
type  of  transformer  shown  at  (B)  is  very 
nearly  like  an  ordinary  helix  except  that 
the  turns  are  broken  into  the  parts  (S) 

and  (P)  or  secondary  and  primary  re- 
spectively. This  fixed  type  of  trans- 

former when  used  with  three  or  four 

contact  clips  gives  an  operator  a  good 
instrument  for  tuning  purposes.  By 
separating  the  two  coils,  as  at  (C).  and 
placing  the  secondary  coil  on  a  rod  so 
that  it  may  be  moved  up  or  down,  wo 
have  a  simple  example  of  the  adjustable 

type.  By  pulling  up  the  secondary  coil 
from  the  primary  the  coupling  may 
be  reduced.  As  an  example  of  the  use 
of  this  feature,  the  secondary  would  be 
clamped  at  (lie  greatest  distance  from  the 
primary  in  case  a  message  was  to  be 
transmitted  a  short  distance  through  in- 

terference.    The    distance    between    the 
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two  coils  determines  the  sharpness  of  the 
emitted  waves  and  has,  of  course,  no 
effect  upon  the  resonance  adjustment  of 
the  two  coils.  The  form  shown  at  (D) 

is  substantially  the  same  as  the  fore- 
going ones,  except  that  the  secondary  is 

placed  within  the  primary  coil.  The  coil 
(P)  may  be  mounted  so  that  it  can  be 
moved  up  and  down  or  out  of  its  plane, 
if  desired.  This  arrangement  can  be 
made  from  an  old  helix  in  some  cases, 
and  when  this  is  done  the  helix  is  used  as 

the  secondary  of  the  remodeled  instru- 
ment. The  primary  wires  are  conven- 

iently supported  on  insulating  strips  (I) 
resting  on  the  helix  conductor  supports. 
It  should  be  noted  that  the  primary  coil 
is  shown  with  the  standard  dimensions  in 
each  case. 

Pancake  coils  are  generally  mounted 
adjustably,  one  arrangement  being  shown 
in  the  figure  at  (E).  The  primary  and 
secondary  are  mounted  on  adjustable 
rods  so  that  their  distance  apart  may  be 
varied.  Sometimes  one  of  the  coils  is 

also  turned  out  of  its  plane  to  secure  a 
very  weak  coupling  for  sharp  tuning. 
The  wave  band  from  such  a  feebly 
coupled  circuit  is  confined  within  a  very 
narrow  limit,  so  that  the  receiving  station 
may  tune  to  either  the  long  or  short  wave 
with  precision.  In  making  such  an  in- 

strument it  is  well  to  have  the  coils  rest 

on  the  base  in  order  to  take  up  the  strain, 
and  oblong  rods  with  the  narrow  side  up 
are  better  than  round  ones  for  the  ad- 

justable supports.  When  the  two  coils 
are  separated  the  maximum  distance,  the 
coupling  will  be  the  weakest  and  the  two 
resulting  waves  from  the  set  will  be 
as  distinct  as  a  spark  system  is  capable 
of  emitting.  The  arrangement  of  the  rib- 

bon winding  in  this  type  of  coil  is  shown 
at  (F).  Such  a  coil  can  be  mounted  at  one 

end  of  an  old  helix  and  will  give  good  re- 
sults in  some  cases  when  used  in  this 

manner.  Some  coils  are  wound  with 

edgewise  coiled  strip  but  the  design  is 
essentially  the  same  as  for  the  cases  de- 
scribed. 

Regardless  of  the  type  of  inductance 

coils  used,  the  connecting  clips  and  their 
leads  should  have  a  good  clean  surface,  a 

capacity  equal  to  that  of  the  coil  con- 
ductors, and  the  leads  are  preferably 

made  flexible.  If  nothing  better  can  be 
had  for  the  leads  a  cable  may  be  twisted 
together  from  short  lengths  of  No.  20  B. 
&  S.  bare  copper  wire  and  then  pressed 
flat  into  the  shape  of  a  ribbon. 

Whenever  wireless  apparatus  is  pur- 
chased it  is  well  to  ask  for  the  electrical 

dimensions.  Thus,  in  buying  a  helix  one 
would  ask  for  the  inductance  per  turn 
and  the  total  inductance,  information 
that  is  essential  for  the  use  of  apparatus 
at  a  200  meter  wave  length. 

(To   be   continued.) 

An  Apparatus  for  Signaling 
Thunderstorms 

The  first  attempt  to  investigate  atmos- 
pheric discharges  by  a  method  resembling 

radio-telegraphy,  viz.,  by  means  of  a 
Branly  tube  or  coherer,  was  made  as  far 
back  as  in  1895-96  by  the  Russian  phys- 

icist, Professor  Popoff.  An  insulated 
aerial  wire  directly  connected  to  one  pole 
of  the  coherer  was  used  in  this  connec- 

tion, the  other  pole  (in  accordance  with 
a  practice  later  adopted  by  Marconi) 
being  joined  to  the  ground.  Professor 
Popoff  thus  was  able  to  ascertain  that 
atmospheric  discharges,  on  account  of 
their  oscillatory  character,  will  excite  the 
coherer,  thus  enabling  any  thunderstorms 
to  be  recorded  by  means  of  a  Morse 
apparatus  or  bell  signal. 
On  the  same  principle  is  based  the 

storm  indicator  designed  by  the  Telefun- 
ken  Company,  Fig.  1,  but  in  the  ar- 

rangement of  connections  differing  con- 
siderably from  the  primitive  plan. 

As  seen  from  Fig.  2,  a  spark  gap  (F) 

and  a  coil  (S),  connected  up  to  the 
earth  conductor  (E),  are  inserted  in  the 
aerial  wire  (L).  The  coherer  (Fr)  and 
a  blocking  condenser  (C)  are  arranged 
in  parallel  to  the  coil,  the  relay  circuit, 
which  comprises  the  cell  (E)  and  the  re- 

lay  coils    (Sr),   being  branched   off   as 
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usual  from  the  condenser.  The  sec- 

ondary circuit  of  the  relay  contains  a 

galvanic  battery  (B),  which,  on  the  re- 
lay contact  being  completed,  actuates  a 

tapper  (K)  and  a  recording  apparatus,  in 
the  present  case  a  single  stroke  bell  (G). 

The  spark  gap  having  been  adjusted  to 
a  spark  distance  of  a  few  tenths  of  a 
millimeter,  a  series  of  sparks  will  pass, 
thus  exciting  the  coherer  and  sounding 
the  bell  as  soon  as  there  are  any  charging 
phenomena  in  the  atmosphere.  Feeble 
atmospheric  accumulations,  that  is  to  say, 
far  distant  thunderstorms,  will  result  in 
a  slow  charging  of  the  aerial  wire  and 
accordingly  in  the  passage  of  sparks  at 
considerable  intervals.  Since  the  signal 
bell  is  sounded  in  the  very  rhythm  of 
spark  discharges,  the  sequence  of  sounds 

apparatus,  thus  marking  each  passage  of 
a  spark  by  a  point  on  the  tape.  If  the 
speed  at  which  the  paper  is  unwound  be 

FIG.  I.    NEW  TELEFUNKEN  APPARATUS  FOPv 
DETECTING  THUNDERSTORMS 

allows  the  distance  of  the  thunderstorm 

from  the  recording  apparatus  to  be 
gauged. 

In  the  place  of  the  single-stroke  bell,  a 
Morse  recorder  with  self  disengaging 

paper  tape  can  be  connected  up  to  t Ik- 

fig.  2.    CONNECTIONS  OF  STORM 
INDICATING  SYSTEM 

known,  the  distance  of  the  thunderstorm 

can  be  gauged  by  measuring  up  the  paper 
tape  and  counting  the  number  of  points 
recorded  thereon. 

Daylight  and  the  Wireless 
An  important  factor  in  long  distance 

radio-telegraphy  is  the  very  marked  and 
detrimental  effect  of  daylight  on  the 
propagation  of  electric  waves  at  great 
distances,  the  range  by  night  being  usu- 

ally greater  than  that  attainable  during 
the  day. 

For  comparatively  short  waves,  such 
as  are  used  for  ship  communication, 
clear  sunlight  and  blue  skies,  though 
transparent  to  light,  act  as  a  kind  of  fog. 

It  often  occurs  that  a  ship  fails  to  com- 
municate with  a  nearby  station,  but  can 

correspond  with  a  distant  station. 
It  would  almost  appear  as  if  electric 

waves  when  passing  from  a  dark  space 
to  an  illuminated  space  were  reflected 
in  such  a  manner  as  to  be  deviated  from 

their  normal  path.  It  is  thought  prob- 
able that  illuminated  or  ionized  air  ab- 

sorbs some  of  the  energy  of  the  electric 
waves  and  that  that  portion  of  die 

earth's  atmosphere  which  faces  the  sun contains  more  ions  than  that  which  is 
in  darkness. 



Wireless  During  the  Swedish  Manoeuvres 
In  compliance  with  a  wish  expressed 

by  the  Swedish  Minister  of  War,  the 
Telefunken  Company,  during  the  last 
army  manoeuvres,  placed  at  his  disposal 
three  transportable  military  stations. 

Preliminary  tests  were  commenced  on 
September  6th  last,  between  Karda  and 
Falkoping,  over  90  miles  distant,  and 
from  Karda  a  smooth  telegraph  service 
could  be  established  with  Goteborg,  over 
100  miles,  and  with  Karlskrona,  over  110 
miles  distant.  At  night  there  could  even 
be  obtained  a  connection  with  Stock- 

holm, 360  miles  away. 

The  army  manoeuvres  commenced  on 
September  30th  and  ended  on  October 
5th.  Two  of  the  transportable  stations 
and  the  third,  designed  to  be  carried  on 
a  horse  and  designated  as  the  portable 
one,  were  distributed  as  follows :  Trans- 

portable station  I,  with  central  head- 
quarters ;  transportable  station  II,  with 

general  staff;  portable,  with  the  cavalry. 
The  two  transportable  stations  always 

ensured  a  satisfactory  connection  both 
with  one  another  and  with  the  portable 
station.  In  view  of  the  short  distances 

(25   to   30   miles)    quite   inconsiderable 

ERECTING   A  TRANSPORTABLE   STATION  IN  THE   FIELD 
SHOWING  ALSO  THE  PORTABLE   EQUIPMENT 

CARRIED  BY  PACK  HORSE 
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amounts  of  energy  were  employed 
throughout  the  time  of  the  manoeuvres. 

During  intervals  in  operation  the  trans- 
portable station  installed  at  Falkoping 

and  the  portable  station  at  Eriksborg 
communicated  with  Goteborg,  over  80 
and  58  miles  distant,   respectively.     At 

headquarters  communicated  with  Karls- 
krona  at  190  miles,  with  Stockholm  at 
145  miles,  with  Danzig,  Germany,  at 
260  miles  and  with  Norddeich  at  380 
miles  distance. 

Whereas  the  wireless  stations  during 

the  first  days — most  likely  on  account  of 

night  the 
transportable 
station  of 
the      central 

SWEDISH  OPERATORS  ON   DUTY   DURING  THE  MANOEUVRES 

a  certain  lack  of  confidence  on  the  part 

of  the  older  officers — had  to  convey  rel- 
atively few  telegrams,  they  were  during 

the  last  days  temporarily  strained  beyond 
their  powers. 

Electric  Waves  for  Lighting 
Lamps 

A  German  inventor,  M.  Grim- 
meisen,  has  perfected  a  method  by 
means  of  which  gas  lamps  can  be 

lighted  or  extinguished  by  moans 
of  wireless  electric  waves.  The  re 

ceiving  appliances  attached  to  the 
lamps  are  adjusted  For  a  wave  of 
determined  length. 
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con- 
plant 

Eyrie    Office    of    the    Robin 
Hood   Club 

About  the  most  remarkable 

office  of  a  wireless  plant  in  the 

country  is  that  on  Mason  Ter- 
race at  the  crest  of  Corey  Hill, 

Brookline,  the  highest  hill  imme- 
diately adjacent  to  Boston. 

It's  in  the  top  of  a  lofty  elm 
and  overlooks  the  neighboring 
houses  like  the  eyrie  of  an  eagle. 

This  is  the  "Administration 

Building"  of  the  Robin  Hood 
Wireless  Club  of  Brookline,  an 
institution  managed  by  a  group 
of  clever  boys  from  the  Devotion 
and  Brookline  High  Schools. 

This  office  in  a  tree  contains  a 

telegraph    instrument   and    this    is 
nected   by  wire  with   the  wireless 
which  is  located  in  the  Di  Pesa  stable, 
some  score  of  yards  away. 

From  their  office  the  lads  can  look  off 

over  the  city  of  Boston  and  the  Harbor, 
even  beholding  the  hills  of  the  north  and, 
on  a  very  clear  day,  with  their  marine 

glass,  they  can  peer  clear  up  to  the  moun- 
tains of  New  Hampshire. 

The  Di  Pesa  family,  the  famous  res- 
tauranteurs  of  Boston,  recently  bought  a 
grand  estate  lying  near  the  crest  of  the 
hill.  Summit  Avenue,  and  Alfred,  the 

grandson,  Donald  and  Stewart  Nixon, 
and  other  lads  set  about  the  institution 
of  a  wireless. 

While  they  were  equipping  their  plant 
in  the  stable,  they  said  little  as  to  where 
they  were  to  locate  the  office,  for  they 

didn't  mean  to  listen  to  any  more  lugu- 
brations  about  the  danger  of  construction 
than  they  had  to. 
When  they  began  to  naif  strips  up  the 

side  of  a  venerable  elm  and  it  became 

known  that  "those  boys"  intended  to  build 
a  house  "away  up  there"  the  mammas 
of  the  neighborhood  were  in  a  great  flut- 
ter. 

But  a  retired  veteran  fireman,  who 

owns  a  handsome  residence  near  by,  was 

good  enough  to  calm  the  critics  and  there- 

THE  EYRIE  OFFICE 

by  gain  the  lasting  admiration  of  the 
Robin  Hoods.  Indeed,  he  has  been  made 

an  honorary  member,  of  the  "Corpora- 
tion" and  declared  he  never  had  a  greater honor. 

"You  can  do  it,  lads,  if  you'll  be  care- 
ful and  do  your  work  right,"  was  the  fire- 

man's injunction.  "Spike  on  your  scant- 
ling strong  to  them  three  forks  of  the 

tree  and  build  so  she'll  stand." 
Piece  by  piece,  with  anxious  faces 

peering  from  many  a  window,  the  Robin 
Hoods  spiked  the  foundation  of  their 
office  into  place.  To  the  stout  scantlings 
they  nailed  the  sides  and  eventually  had 
the  roof  on. 

Finally,  they  could  systematically 
clamber  up  the  row  of  cleats  and  up 
through  a  hole  in  the  floor  of  the  eyrie 
and  with  their  heads  sticking  out  of  small 
apertures  serving  as  windows,  they  could 
survey  the  world,  the  flesh  and  the  neigh- 

bors in  victorious  glee. 

In  order  to  confer  the  degree  of  hon- 
orary member  upon  the  old  fireman,  the 

boys  suggested  that  he  -would  have  to 
climb  up  there  to  receive  his  honors. 
But  his  old-time  skill  enabled  him  to 

"shin"  up  with  a  celerity  that  brought 

cheers  of  delight  from  the  "directors" 
who  watched  the  performance  from  start 
to  finish. 
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Elementary  Eledricity  for  Practical  Workers 
By  W.  T.  RYAN 

Chapter   II  —  A   General  Review   oe    the   Commercial  Applications   oe 
Electricity 

Electrical  engineering  may  be  defined 
as  the  industrial  application  of  electrical 
and  magnetic  principles.  The  electrical 

engineer  applies  these  principles  to  in- 
dustry ;  the  physicist  studies  them  be- 
cause of  a  desire  to  find  some  new 

principle  which  no  one  has  yet  found,  and 
because  of  his  love  of  science. 

Electricity  is  a  name  given  to  a  certain 
class  of  phenomena  in  Nature,  and  must 
be  accepted  as  such,  just  as  we  accept 
the  fact  that  when  we  throw  a  ball  into 

the  air  it  will  fall  to  earth  again. 
It  is  often  said  that  we  do  not  know 

what  electricity  is,  which  is  true.  We  do 
know,  however,  the  effects  it  produces, 

we  have  discovered  the  laws  which  gov- 
ern it  and  we  are  able  to  produce  it,  to 

control  it  and  to  use  it. 

The  following  is  a  synopsis  of  the  im- 
portant commercial  application  of  elec- 

tricity : 
(1)  Distribution  of  light  and  power. 
(2)  Transmission      of      signals      and 

speech. 
(3)  Electro-chemical  applications. 
(4)  Production  of  heat. 
The  above  is  what  would  ordinarily 

be  considered  their  order  of  commercial 

importance.  If  they  were  arranged  in  the 
order  of  their  importance  to  the  human 
race  and  their  effects  on  civilization,  there 
is  no  doubt  but  that  the  transmission  of 

signals  and  of  speech  would  come  first. 
Without  electricity  wc  could  easily  get 

our  power  from  other  sources.  Electric 
motors  could  be  replaced  by  steam  and 
gasoline  engines,  etc.  We  could  use  gas, 
acetylene  gas,  petroleum,  gasoline,  etc., 
for  the  production  of  light.  Without 
electricity  we  could  not  transmit  signals 
great  distances.  Electrical  energy  is  the 
only  form  into  which  sound  energy  may 
be  converted,  transmitted  a  long  distance 
and  then  changed  back  again  into  sound 
energy.  Without  the  telephone  and  the 
telegraph  civilization  itself  would  be  set 
back  a  long  way. 
Distribution  of  Power  and  Light. 

In  the  power  station,  mechanical 
power  is  first  produced  by  waterwheels, 
steam  engines,  gas  engines,  or  other 
forms  of  prime  movers.  These  prime 

movers  are  connected  to  electric  genera- 
tors or  dynamos  which  simply  change 

the  mechanical  energy  already  produced 
into  a  form  in  which  it  may  transmitted 
a  considerable  distance  through  copper 

wires  with  only  a  small  loss.  The  impor- 
tant point  is  that  the  electric  generator 

only  converts  mechanical  power  alread} 
produced  into  another  form  known  as 
electrical  power.  It  does  not  produce  or 
generate  anything,  it  merely  converts. 

At  the  end  of  the  transmission  line,  this 
new  form  of  power  is  received  by  electric 
motors  and  converted  hack  into  mechan- 

ical power  and  utilized  for  such  purposes 
as  driving  street  cars,  running  lathes, 
printing  presses,  etc. 

99 
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FIG.    1.    GENERAL  SCHEME  OF  A  POWER  TRANSMISSION  AND  RAILWAY  SYSTEM 

A  good  example  of  the  distribution  of 
power  is  a  street  railway  system. 
Mechanical  power  is  produced  by,  say  a 
waterwheel  40  miles  away.  A  generator 

changes  the  form  of  energy  into  elec- 
trical energy  at  a  certain  potential  or 

voltage.  By  transformers  this  voltage  is 

raised  to  say  50,000  volts .  It  is  trans- 
mitted by  means  of  three  wires  say  one- 

half  an  inch  in  diameter  to  the  limits  of 

a  city  whose  population  is  200,000.  Here 
in  a  transformer  house  the  voltage  is 
reduced  again  to  say  13,200  volts  and  it 
is  transmitted  under  ground  through  lead 
covered  cables  in  vitrified  clay  conduits 
to  a  station  in  the  heart  of  the  city  where 

its  pressure  is  again  changed  from  13,- 
200  to  say  377  volts.  This  377  volt  cur- 

rent is  then  supplied  to  a  rotary  con- 
verter which  changes  it  from  377  volts 

alternating  current  to  600  volts  direct 
current.  This  600  volt  direct  current  goes 
out  of  the  station  through  copper  wires 
to  the  trolley  wires,  then  down  through 
the  trolley  into  the  motors  which  are 

devices    for    changing    it    back    to    me- 

chanical power.  This  mechanical  power 
is  utilized  to  drive  the  street  car.  The 

current  returns  to  the  power  house 
through  the  rails,  which  are  of  course 

"grounded,"  one  terminal  of  the  direct 
current  machine  in  the  station  also 

being  "grounded."  Figure  1  shows  the 
general  scheme  of  such  a  system  without 
going  into  all  the  numerous  accessories 

such  as  switching  and  measuring  de- 
vices. In  this  case,  a  buried  copper 

return  wire  is  shown  which  is  used 

often  in  cities  to  prevent  electrolysis. 
We  thus  see  that  in  its  application, 

electric  power  may  pass  through  a  num- 
ber of  successive  steps :  its  conversion 

from  mechanical  power,  transmission, 

transformation,  transmission  again,  an- 
other transformation,  change  of  form, 

distribution  and  utilization.  The  re- 

quirements regarding  its  character  im- 
posed by  these  successive  steps  are  usu- 

ally different  and  frequently  contradic- 
tory. The  design  of  the  whole  system 

must,  therefore,  be  a  compromise. 

Utilization,     for    instance,    usually    re- 
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quires  a  low  voltage,  110  to  600  volts. 
On  the  other  hand  economical  trans- 

mission requires  as  high  a  voltage  as 
possible  (roughly  1,000  volts  per  mile). 
When  electricity  passes  through  a  con- 

ductor, heat  is  produced.  The  amount 
generated  depends  upon  the  nature  of 
the  material  and  its  dimensions.  It  is 

evidently  harder  to  force  a  given  cur- 
rent through  a  long  conductor  of  small 

area  than  through  a  short  one  of  large 
area.  When  the  amount  of  heat  generated 
in  any  part  of  the  current  is  great 
enough,  incandescence  is  produced.  For 
example  in  the  tungsten  incandescent 
lamp  a  filament  is  heated  in  a  vacuum  to 

a  temperature  of  approximately  2,250° C, 
with  the  result  that  light  is  given  off. 
In  the  arc  lamp,  current  flows  between 
two  carbon  rods,  Fig.  2,  separated  by  a 

short  distance  ( ]/%  to  y2  inch )  and  con- 
nected by  a  stream  of  ionized  air.  The 

current  in  overcoming  the  resistance  of 
the  ionized  air  heats  the  ends  of  the 

carbon  rods  to  such  a  temperature  that 
they  become  incandescent.  As  carbon  is 

one  of  the  most  refrac- 
tory substances  we 

have,  the  arc  tempera- 
ture is  extremely  high, 

sometimes  over  3,000° 
centigrade. 

All  of  the  radiation 

from  any  hot  substance 
may  be  resolved  into 
parts,  each  of  which  is 
a  train  of  ether  waves 

of  definite  wave  length. 
All  of  these  parts  have 
one  common  property, 

i.  e.,  they  produce  heat  in  any  substance 
which  absorbs  them.  Hence  all  the  radia- 

tion from  a  hot  body  is  properly  called 
radiant  heat.  That  part  of  the  radiation 
whose  wave  lengths  lie  between  40  and 
80  millionths  of  a  centimeter  affects  the 

optic  nerves  and  gives  rise  to  the 
sensation  of  light.  Even  in  a  tungsten 
incandescent  lamp  this  is  only  about  eighl 
per  cent  of  the  total.  As  you  know,  a 
steam     engine     will     convert     only     ten 

FIG.    2.    ARC    LAMP 
ELECTRODES 

to  fifteen  per  cent  of  the  heat  of  combus- 
tion into  work.  Therefore,  scarcely  one 

per  cent  of  the  coal  used  in  electric  light 
plants  is  at  the  present  time  actually 
converted  into  light. 

Light  obtained  as  indicated  above  is 

said  to  be  due  to  phenomena  of  in- 
candescence and  its  intensity  has  a  def- 

inite relation  to  the  temperature.  As  a 
method  of  producing  light,  incandescence 
is  characteristic  of  solids  and  liquids. 

Gases  also  produce  light  by  incandes- 
cence when  small  particles  of  solid  car- 

bon are  liberated  in  a  flame  and  remain 

incandescent  until  consumed  by  oxida- 
tion or  carried  away  as  smoke.  When 

gases  become  luminous  under  the  in- 
fluence of  certain  electrical  and  chemical 

stimuli,  as  in  the  Geissler  tube,  in  lumin- 

ous arcs  and  in  the  sodium  flame'  a  very 
different  phenomenon  of  light  produc- 

tion is  obtained.  It  is  supposed  that 
these  stimuli  break  up  atoms  of  the 

gas,  causing  them  to  release  their  con- 
stituent electrons  and  to  project  them 

with  a  velocity  approaching  that  of  light 
into  the  surrounding  gas,  thus  inducing 

vibrations  characterized  by  light  emis- 
sion. The  phenomenon  is  known  as  lu- 

minescence. Luminescent  light  sources 
are  now  attracting  very  much  attention 
and  may  in  time  displace  other  forms. 

As  a  rule  they  are  more  efficient  than  in- 
candescent sources. 

A  good  non-electrical  example  of 
luminescence  is  the  Welsbach  gas  mantle. 
The  thorium  oxide  contained  in  the 

mantle  when  heated  to  a  comparatively 
low  temperature  gives  off  light. 

The  mercury  vapor  lamps,  Fig.  3,  the 
vacuum  tube,  flaming  and  luminous  arcs 
are  the  principal  examples  now  in  use 
of  electrical  illuminants  involving 
luminescence. 

TRANSMISSON   OF  SPEECH     \ND  SIGN  \l  S. 

Electricity  is  the  only  feasible  means 
by  which  speech  and  signals  may  be 
transmitted  long  distances.  In  the  tele 
plume  the  strength  of  the  current  is 
varied,  whereas  in  the  telegraph  its  dura- 
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FIG.   3.    THE  MERCURY  VAPOR  LAMP 

tion  is  varied.  The  bare  essentials  in  a 

telephone  circuit  are  the  transmitter,  a 

battery  and  the  receiver.  In  the  trans- 
mitter are  carbon  granules  the  pressure 

upon  which  is  varied  by  the  vibration  of 
a  disk  under  the  action  of  the  sound 

waves  impinging  on  the  diaphragm 
against  which  the  speaker  talks.  This 
variable  pressure  upon  the  granules  varies 
the  resistance  and  therefore  the  amount 
of  current  in  the  circuit.  In  the  receiver 

there  is  an  iron  diaphragm  placed  near 

//iduct/an   Coil 

Tna/ismitter  (w 

Cotton  ^ Cronules 

Diaphroym 

FIG.  4.     ESSENTIAL    FEATURES   OF   A    TELEPHONE 
TRANSMITTER  AND    RECEIVER 

the  end  of  an  electro-magnet.  This 
electro-magnet  is  actuated  by  the  varying 
current  from  the  transmitter,  therefore 
attacks  the  receiver  diaphragm  with  a 
force  that  varies  as  the  current,  thus 

reproducing  the  sound  waves.  Figure  4 

shows  the  essential  features  of  the  tele- 
phone transmitter  and  receiver. 

As  said  before,  this  is  only  the  prin- 
ciple of  the  telephone.  Upon  this  prin- 
ciple has  been  built  up  all  of  the  marvel- 

ously  intricate  details  of  a  complete  tele- 
phone system. 

The  essentials  of  a  telegraph  circuit 
are  a  battery,  a  key,  and  a  sounder.  The 
key  closes  the  circuit  for  long  (dashes) 
or  short  (dots)  intervals.  Combinations 
of  these  signals  represent  the  letters  of 
the  alphabet.  The  diagram,  Fig.  5, 
illustrates  the  essential  parts. 

ELECTRO-CHEMICAL    APPLICATIONS 

When  current  is  passed  through  a  salt 
or  between  electrodes  immersed  in  a 

liquid,     decomposition    of    the    salt    or 

Mognef 

FIG  5.  ESSENTIAL  PARTS  OF  A  TELEGRAPH  CIRCUIT 

liquid  usually  takes  place.  The  storage 

battery  is  undoubtedly  the  most  impor- 
tant electro-chemical  application  to  en- 

gineers. Primary  batteries,  the  refining 

of  copper,  and  the  oxy-hydrogen  genera- 
tor are  other  important  applications. 

PRODUCTION   OF   HEAT 

Light,  in  incandescent  lamp  sources, 

is  only  a  by-product  of  heat,  but  there 
are  certain  other  applications,  such  as 
cooking,  ironing,  warming,  etc.,  which 
are  becoming  quite  popular.  These 
devices  are  of  very  simple  construction, 
consisting  merely  of  a  high  resistance 
surrounded  with  insulating  material  and 
imbedded  in  the  body  to  be  heated.  This 

'  method  is  highly  efficient,  as  practically 
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all  the  electrical  energy  is  turned  into 
heat.  We  cannot  afford  to  heat  our 

houses  with  electricity  at  the  usual  rates, 
as  it  would  cost  more  than  it  does  to 
heat  them  with  a  furnace.  We  can  afford, 
however,  to  take  the  chill  off  a  room  and 
give  it  a  cheerful  appearance.   We  can 

FIG.  6.      CROSS    SECTION    AND    ONE    PLATE    OF    A 
STORAGE   BATTERY 

also  afford  to  heat  sad  irons,  and  various 
cooking  utensils,  since  we  do  not  need 
to  heat  the  top  of  the  stove  and  the 
surrounding  atmosphere  at  the  same 
time  that  we  heat  the  iron.  The  use  of 

such  devices  as  broilers,  chafing  dishes, 
cigar  lighters,  coffee  percolators,  water 
heaters,  corn  poppers,  curling  iron 
heaters,     disk     stoves,     foot     warmers, 

ELECTRIC   LUMINOUS   RADIATOR 

sweating  blankets,  tea  kettles,  warming 
pads,  nursery  bottles,  waffle  irons,  etc., 
not  only  popularize  the  use  of  electricity 
but  they  increase  the  income  of  the  cen- 

tral station  very  considerably. 

Figure  7  illustrates  an  electric  lumin- 
ous radiator  which  consumes  one  kilo- 

watt. If  current  costs  six  cents  per 
kilowatt  hour,  it  will  cost  six  cents  an 
hour  to  operate  this  radiator. 

By  means  of  the  electric  arc  and  the 

passage  of  current  through  high  re- 
sistances it  is  possible  to  produce  reac- 

tions not  otherwise  possible.  The  mak- 
ing of  artificial  graphite  and  of  car- 

borundum are  good  examples  of  the  tre- 
mendous heating  effects  of  electricity. 
(To  be  continued.) 

Machine   for  Winding  Armatures 

This  odd  looking  machine  is  designed 
to  perform  the  work  of  winding  slotted 
armatures  and  the  inventor  is  Frederick 

N.  Pike,  of  New  York  City. 
The  ordinary  method  of  winding  such 

armatures  is  by  hand,  mounting  the 
spindle  between  lathe  centers  and  turning 

ARMATURE  WINDED 

the    spindle    in   the    centers   as   the    con- 
ditions of  winding  require. 

In  the  apparatus  shown  the  s]  indie 
rests  in  fixed  centers  and  is  capable  of 
automatic  rotation.  The  winder  is  so  di- 

rectly connected  with  the  spindle  adjust- 
ing mechanism  that,  after  the  wire  has 

been  laid  in  a  groove,  the  spindle  is  auto- 
matically shifted  the  proper  number  of 

degrees  of  rotation  to  suit  the  armature. 
In  this  way,  when  the  wire  is  laid  in  the 

its  revolution  it  reaches  a 

K    opposite  the   first   slot. hu 

d  pa 
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Battery  Charging  Indicator 

This  apparatus  is  very  simple;  it  uti- 
lizes the  pressure  of  the  gas  which  is  dis- 

engaged when  the  charging  of  the  stor- 
age battery  is  completed.  Into  a  glass 

tube  which  has  been  bent  twice  a  small 

quantity    of    mercury    is    poured ;    this 

The  thermostat  is  located  in  the  green- 
house and  set  to  sound  the  alarm  when 

certain    temperatures    are    reached.    The 

BATTERY  CHARGING    INDICATOR 

mercury  is  in  connection  with  the  space 
above  the  battery,  which  is  enclosed. 
When  the  charging  is  complete  and  gas 
in  excessive  quantities  begins  to  be  given 
off,  the  pressure  pushes  the  mercury  in 
the  tube  until  it  forms  a  connection  be- 

tween two  wires  which  form  part  of  the 
circuit  of  an  electric  bell.  A  sort  of 

safety  valve  is  also  provided  for  the 

escape  of  any  accidental  sudden  pres- 
sure, caused  for  instance  by  the  pressure 

of  the  stopper  or  by  the  sudden  expan- 
sion of  heated  gas. 

Greenhouse  Temperature  Alarm 

One  of  the  chief  requisites  in  conduct- 
ing a  successful  greenhouse  business  is 

that  the  temperature  remain  within  cer- 
tain limits. 

The  Mesco  adjustable  thermostat  is 
designed  to  give  warning  of  dangerous 

temperature  changes.  The  necessary  ap- 
paratus consists  of  a  thermostat,  two  bat- 

teries, bell  wire,  switch,  tape  and  staples. 

THERMOSTAT  FOR  GREENHOUSE  ALARM 

bell  is  usually  placed  in  the  keeper's  room. 
The  device  works  on  the  expansion-with- 
heat  and  contraction-with-cold  principle. 
A  blue  print  showing  the  wiring  con- 

nections and  directions  for  installation 

accompany  each  outfit  so  that  anyone 
can  connect  it. 

Power  House  Extension  Bell  Circuit 

The  accompanying  arrangement  we 
use  in  the  power  house  for  ringing  a 
twelve  inch  extension  bell  when  the  tele- 

phone bell  rings.  The  bell  and  a  1 10  volt 
lamp  are  in  series  and  the  leads  from  the 
telephone  operate  this  device  for  closing 
the  110  volt  direct  current  circuit. 

In  the  diagram  (D)  is  a  drop,  consist- 
ing of  a  fiber  stick  which  carries  a  piece 

EXTENSION    BELL  CIRCUIT 

of  No.  8  wire  bent  as  shown  and  hinged 
to  the  support  (E).  This  support  also 
holds  a  solenoid  (C),  the  terminals  of 
which  connect  to  the  telephone  wires  as 
indicated.  When  the  telephone  bell 
rings,  the  solenoid  attracts  armature  (B) 
which  is  rigidly  connected  to  arm  (A). 
This  releases  the  catch  at  (H)  and  the 
bare  ends  (W)  of  the  wire  drop  into  the 
two  mercury  cups  thus  closing  the  circuit 
of  the  second  bell. — Marshall  Loke. 



Making  a  Hammered  Copper  Table  Lamp 
The  following  directions  for  making  a 

hammered  copper  table  lamp  may  also 

be  considered  as  general  hints  for  work- 
ing copper  or  brass. 

The  hammering  should  be  done  before 
the  work  is  cut  to  exact  size,  as  the 
metal  is  stretched  during  this  operation. 
The  only  exception  is  in  case  metal  is  to 

be  "raised,"  which  will  be  explained 
later.    The  hammer,  Fig.  1,  should  have 

FIG.   I.    SMALL   RAISING   HAMMEK 

a  round  nose  about  the  size  of  a  hazel- 
nut and  should  be  polished  with  fine 

emery  and  crocus  paper  until  free  from 
marks  and  possessing  a  mirror  finish. 
The  copper  should  be  held  on  a  smooth, 
hard  wood  block  and  struck  with  the 

nose  of  the  hammer  as  uniformly  as 
possible  to  give  a  regular  succession  of 
hammer  marks  all  over  its  surface. 

During  this  process  the  metal  becomes 

stiff  and  warps  out  of  shape.  To  straight- 
en, heat  to  redness  over  the  burner  of  a 

gas  stove  or  in  a  coal  range,  plunge  into 
cold  water  and  hammer  gently  on  the 
convex  side  with  the  flat  end  of  the  ham- 

mer covered  with  leather,  or  use  a 
wooden  mallet.  This  will  bring  it  back 
to  a  perfectly  flat  surface.  The  process 
of  softening  is  called  annealing  and  will 
be    designated    by   that    term    hereafter. 

After  the  copper  has  been  prepared  by 
hammering,  the  work  should  be  laid  out 
on  it  with  a  sharp  nail  or  scratch  awl. 
Be  careful  as  precise  work  will  save  time 
in  trying  to  fit  inaccurately  cut  parts. 
Tin  snips  are  best  for  cutting,  but  a 
sharp  cold  chisel  and  a  block  of  hard 
wood  will  answer  for  a  small  amount  of 
work.  A  small  three  cornered  flic  will 
work  out  awkward  corners  that  cannot 

be  readily  cut.  Very  light  weight  cop- 
per, twelve  ounce  or  under,  may  be  cut 

with  ordinary  scissors.  Holes  may  be 
drilled  with  an  ordinary  brace  and 
twist  drill  bit. 

In  all  sheet  metal  work  there  is  a 

great  deal  of  soldering  to  do  and  the 
soldering  iron  should  be  kept  in  good 
condition,  hence  a  few  words  as  to  its 
care.  Procure  a  few  ounces  of  commer- 

cial hydrochloric  acid,  some  scrap  zinc 
and  a  piece  of  sal  ammoniac  two  or  three 
inches  square.  Pour  about  two  ounces 
of  hydrochloric  acid  in  a  water  glass  and 
place  in  it  as  much  zinc  as  the  acid  will 

dissolve.  This  produces  what  is  com- 

monly known  as  "soldering  acid.''  In 
another  glass  of  water  dissolve  a  piece  of 
sal  ammoniac  as  large  as  a  hickory  nut; 
this  is  used  to  clean  the  iron  when 
taken  from  the  fire.  The  iron  must  first 

be  "tinned"  on  the  point  so  that  it  will 
pick  up  and  hold  solder.  This  is  accom- 

plished by  heating  it  to  a  faint  red,  filing 

every  side  of  the  point  bright  and  rub- 
bing it  on  the  block  of  sal  ammoniac  to- 

gether with  a  little  solder.  If  properly 
done  the  iron  will  have  a  bright  coating 
of  solder  all  over  the  point  and  can  be 
kept  in  this  condition  by  being  careful 
not  to  overheat  and  by  plunging  the 
tinned  end  into  the  sal  ammoniac  solu- 

tion for  an  instant  when  removing  from 
the     fire     before     starting     to     solder. 

In  art  copper  work  all  soldering 
should  be  done  on  the  inside  when 

possible  but  it  will  sometimes  be  neces- 
sary to  solder  on  the  outside  and  in  this 

case  as  little  solder  as  possible  should  he 
used  and  the  surplus  scraped  off  with 
a  knife.  Use  the  soldering  acid  freely 
on  surfaces  to  which  solder  is  to  be 

applied  and  if  the  iron  is  hot  and  the  sur- 
face clean,  no  trouble  will  he  experienced 

by  Solder  not  adhering. 
For  bending  copper  a  wooden  mallet 

or  a  hammer  covered  with  leather 
should  he  used  to  strike  the  metal  and 
the  bending  should  he  done  over  the  edge 
of  a  hard  wood  block,  working  graduall} 
all  along  the  edge  of  the  piece,  forming 
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first  a  slight  bend  and  finally  securing  as 
abrupt  a  turn  as  necessary. 

Ornaments  consist  usually  of  medal- 
lions and  rivets.  Use  ordinary  copper 

trunk  rivets  and  give  them  an  antique 

effect  by  hammering  the  heads  into  ir- 
regular shapes.  A  little  practice  and  a 

few  spoiled  rivets  will  enable  almost  any 
one  to  form  heads  of  any  desired  shape. 

Oi 

,1  I >l  I 
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Practice  on  waste  scraps  of  copper  be- 

fore making  medallions.  This  work  re- 

quires that  the  metal  be  "raised."  The 
term  "raising"  here  indicates  that  a 
plane  surface  is  shaped  into  a  convex  or 
concave  one.  To  raise  a  piece  of  work 
the  hard  wood  block  must  be  prepared 

Jrt 

by  making  in  it  a  depression  about  the 

size  of  a  dollar  for  small  work  and  slop- 
ing gradually  from  the  edge  to  the  cen- 

ter— in  fact,  just  such  a  hollow  is  need- 
ed as  would  be  left  by  a  large  ball  if  it 

fell  upon  the  block  and  made  a  dent.  A 
few  irregularly  shaped  depressions  will 
also  be  necessary,  such  as  one  shaped 
like  the  bowl  of  a  spoon.  The  work  to  be 

"raised"  is  first  cut  to  the  shape  desired 
then  held  on  the  block  in  a  slightly 
elevated  position  so  that  its  edge  rests  on 

the  surface  of  a  depression  whose  form 
is  nearly  the  same  as  the  edge  to  be 
raised.  Then  it  is  hammered  lightly  with 
the  round  nose  of  the  hammer,  keeping 

in  mind  the  fact  that  a  large  number  of 
light  blows  will  result  in  more  even  work 
than  a  few  heavy  ones.  Work  all 
around  the  edge  and  each  time  around  a 
little  nearer  to  the  center  line  or  point  of 

the  piece.  If  the  metal  becomes  too' 
hard,  anneal  before  proceeding. 

For  small  work  a  small  hammer  will 
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be  required.  A  piece  of  broom  handle, 
a  heavy  wire  nail  and  some  solder  is  all 
that  is  necessary  to  make  it.  Fig.  1 
shows  how  these  are  put  together. 
When  the  piece  is  satisfactorily  raised, 

This  pattern  /i  Iti    shoulder  of  pedestal 

Lay  out  this  piece  before    foldmf  fiy  4 
Make  anjfe    2/    eq/vaf  to    y  in   Fiq  4- 
Make  ana/e  X   ea/i/af  to  Z. 

lines    e-f-g-h    are  para/e/l  to  j-k-l-m. 
Ci/t   tivo  pieces  by  this  plan 
Fo/d  one    w/th  lines  on  outside  and 

one  with  lines  on  inside   tv/i/ck-wi// 

/H/  both    shov/ders    of    pedes  to./. 

daub  the  inside  with  soldering  acid  and 
fill  with  solder,  then  lay  it  flat  on  a  piece 
of  iron  and  mark  the  copper  with  the 
hammer  and  it  will  have  the  appearance 
of  having  been  forged  from  a  piece  of 
heavy  copper.  Light  copper,  ten  or 
twelve  ounce,  will  work  easily  and  give 

good  results.  The  medallions  are  fas- 
tened by  laying  them  in  place  and  apply- 

ever,  all  solder  showing  on  the  work 
must  be  covered. 

A  piece  of  copper  sulphate  the  size  of 
a  walnut  dissolved  in  a  glass  of  water, 
acidulated  with  half  a  teaspoon  of 
hydrochloric  acid  and  applied  with  a 
piece  of  cotton  to  the  solder  will  give  a 
very  thin  coating  of  copper.  This  will 
cover  the  solder  so  that  it  will  be  scarcely 
noticeable  after  coloring,  but  a  better 
result  can  be  obtained  by  having  the 

whole  lamp  copper  plated  at  a  plating- 
works.  Plating  should  not  cost  over 
$1.50  or  $2.00. 

Half  a  thimbleful  of  potassium  sul- 
phide dissolved  in  two  quarts  of  water 

and  applied  with  a  piece  of  cotton  will 
darken  copper  and  if  the  high  lights  are 

0H 

polished  off  with  finely  powdered  pum- 
ing  a  hot  soldering  iron,  which  causes  the      ice  stone  and  water,  a  very  pleasing  re- 
solder  on  the  under  side  to  melt  and  ad- 

here firmly  provided  the  part  to  which 

it  is  to  be  fastened  has  been  "tinned" 
and  well  daubed  with  soldering  acid. 

If  copper  is  left  exposed  to  the  atmos- 

sult  will  be  obtained.  This  may  be  made 
permanent  by  applying  a  coat  o\  fixture 
lacquer  which  may  ho  obtained  ai  any 
electrical  fixture  store. 

The  drawings  show    how   to  make  the 
phere  it  will  gradually  oxidize,  but  this  hammered  copper  table  lamp  illustrated, 
process  may  be  hastened  by  chemical  All  heavy  black  lines  show  where  die 

means.     Before  this  is  attempted,  how-      metal  is  to  be  cut;  dash  lines,  where  to 
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bend;  dotted  lines,  angles.  Light  solid 
lines  are  dimension  and  center  lines. 
Bend  dash  lines  in  the  order  in  which  the 

letters  of  the  alphabet  appear ;  thus,  line 
(A)  first,  (B)  second,  etc.  Use  for  the 
body  of  the  lamp  eighteen  or  20  ounce 
copper.  Parts  shown  in  Figs.  2,  3,  4,  5  and 
6  should  be  made  in  the  order  named 

and  the  lamp  built  up  as  the  work  pro- 
ceeds. Fig.  7  shows  the  wiring.  This 

provides  for  two  electric  bulbs,  but  the 
wires  need  be  run  up  only  one  side  of 

the  pedestal  and  then  run  from  one  out- 
let to  the  other.  About  ten  feet  of  elec- 

tric fixture  wire  will  be  needed  and  it 

can  be  fished  through  by  dropping  a 
thread  with  a  buckshot  on  the  end  down 

through  the  pedestal   and  by  means   of 

this  drawing  through  a  heavy  cord  and 

with  the  heavy  cord  drawing  in  the  fix- 
ture wire. 

The  cross  bars  in  the  pedestal  are 
squares  of  metal  folded  into  tubes. 

The  covering  for  the  bolt  head  is  a 
circle  of  metal  with  one  segment  cut  out, 

folded  into  a  cone,  soldered  on  and  ham- 

mered  to  give    it    the    appearance    of   a 

copper  bolt  head. 
Fig.  8  shows  the  details  and  assembled 

view  of  the  shade.  The  dash  lines  close 

to  the  edges  of  (8a),  (8b)  and  (8c)  show 
where  the  metal  is  to  have  about  1/16 
inch  of  its  edge  turned  over  to  give  it 
the  appearance  of  thickness.  For  a  small 
charge  a  tinsmith  will  run  a  bead  on 
these  pieces,  as  shown  on  the  shade  in 
the  illustration,  but  this  is  not  essential. 
The  angles  at  the  corners  of  (8a)  and 

(8c)  are  purposely  cut  so  that  they  will 
not  meet,  as  they  are  covered  by  the 
piece  (8b)  and  leaving  these  open  gives 
an  opportunity  to  soldier  (8b)  into  place 
from  underneath  before  riveting,  mak- 

ing the  work  easier.  Solder  the  six 
pieces  (8a)  together  first,  then  (8c)  and 
join  the  two  with  the  pieces  (8b).  No 

drawings  are  given  for  medallions  as  in- 
dividual taste  may  be  exercised.  The 

glass  is  fastened  under  the  shade  by 
means  of  small  copper  lugs  soldered  on 
the  under  side. 

LAMP   COMPLETED 
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To  Make  a  Selenium  Cell 

Procure  a  round  slate  rod  %  incn  in 
diameter  and  four  inches  long  or  get  a 
square  rod  and  turn  in  a  lathe  to  the 
above  dimensions.  Cut  two  separate 
spirals  on  the  rod  by  putting  it  in  the 
chuck  of  a  lathe.  Begin  one  inch  from  the 
end,  using  a  tool  for  cutting  V  threads 
and  cut  for  a  distance  of  two  inches 

along  the  rod.  The  depth  of  the  thread 
should  be  1/64  inch  and  the  lathe  should 
be  fed  at  such  a  speed  that  the  distance 

between  the  centers  of  adjacent  con- 
volutions is  1/16  inch.  This  cut  is  shown 

at  (M),  Fig.  1,  which  represents  a  por- 
tion of  the  slate  rod.  A  second  similar 

spiral  is  now  cut  exactly  half  way  be- 
tween the  convolutions  of  the  previously 

cut    spiral.     The    length    of    this    spiral 

slight  slant  so  that  the  other  end  of  the 

hole  is  nearer  the  end  of  the  rod  to  pre- 
vent it  from  coming  out  through  the 

spirals. Each  spiral  is  wound  with  a  separate 
piece  of  brass  wire.  To  wind  spiral  (M) 
one  end  of  the  wire  is  thrust  through  the 

hole  (a)  until  it  projects  about  *4  mch 
on  the  other  side.  The  projecting  piece 
is  then  bent  at  right  angles  to  the  hole, 
preventing  the  wire  from  unwinding 
from  the  rod.  Wind  the  wire  tightly  on 
the  spiral  (M)  until  the  hole  at  the 
other  end  is  reached.  Thread  the  wire 

through  this  hole  leaving  about  six  inches 
to  use  for  one  terminal  (W),  Fig.  2. 
Another  wire  of  the  same  size  as  on  (M) 
is  wound  on  the  spiral  (N)  leaving  an 
extra  six  inches  for  a  terminal  at  (W), 
Fig.  2.     As  it  is  improbable  that  every 
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DETAILS  OF  A   SELENIUM  CELL 

along  the  rod  is  also  two  inches.  A  por- 
tion of  this  spiral  is  represented  by  the 

dotted  lines  (N),  Fig.  1. 
At  each  end  of  each  spiral  (M)  and 

(N),  a  1/16  inch  hole  is  drilled  diametri- 
cally through  the  rod  as  at  (a)  and  (b). 

The   hole    (b)    should   be    drilled    at    a 

one  constructing  this  cell  will  cm  the 
spirals  to  the  exact  dimensions  given,  the 
size  of  wire  to  use  is  not  stated  because 

this  depends  upon  the  distance  apart  the 

two  spirals  are  cut.  The  smaller  the  dis- 
tance between  adjacent  convolutions  the 

more    sensitive    the    cell.      The    feature 
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about  this  cell  is  that  by  increasing  the 
size  of  the  wire  the  distance  between  ad- 

jacent convolutions  can  be  made  smaller. 

This  is  illustrated  in  Fig.  3.  It  is  there- 
fore left  to  the  constructor  to  choose  the 

size  of  wire  that  suits  his  requirements 

for  making  the  distance  between  adja- 
cent wires  as  small  as  possible.  This  dis- 

tance should  not  be  greater  than  1/64 

inch  and  the  distance  between  the  adja- 
cent convolutions  of  the  two  spirals 

which  were  cut  on  the  rod  should  not  be 

so  great  as  to  require  wire  larger  than 

No.  24  B.  &  S.  gauge.  No  two  adja- 
cent windings  must  be  allowed  to  touch 

each  other.  Before  winding  on  the  rod 
the  wire  should  be  thoroughly  cleaned 
with  sandpaper  or  emery  cloth.  The 
selenium  used  is  the  kind  that  comes  in 
sticks.  It  can  be  obtained  from  most 

dealers  in  wireless  telegraph  supplies  at 
small  cost. 

The  rod  with  its  windings  is  laid  in  a 
crockery  dish  and  set  in  an  oven,  or  a 
blow  torch  flame  is  held  against  the  under 
side  of  the  dish  until  the  wire  on  the 

rod  is  hot  enough  to  melt  the  selenium. 
This  can  be  ascertained  by  touching  the 
wire  with  the  selenium.  When  this  tem- 

perature is  reached  the  rod  is  removed 
from  the  dish  and  the  wire  on  it  is  cov- 

ered with  a  thin  film  of  selenium  by  rub- 
bing the  selenium  stick  over  it.  By  using 

a  knife  with  a  thin  steel  blade  the  spread- 
ing of  the  selenium  may  be  facilitated. 

When  heating  the  rod  care  must  be  taken 
to  prevent  the  rod  from  getting  too  hot 
in  which  case  the  selenium  will  form  into 

globules  and  behave  in  a  manner  very 
much  like  mercury. 

It  is  necessary  to  anneal  the  selenium 

on  the  wire.  Put  a  brass  plate  on  a  tri- 
pod and  place  a  strip  of  mica  on  the 

plate.  The  rod  with  the  selenium  cov- 
ered wire  is  laid  on  the  strip  of  mica. 

A  blow  torch  is  set  under  the  tripod  and 
the  size  of  the  flame  is  slowly  increased 
until  the  whole  surface  of  the  selenium 

has  turned  to  a  dull  gray  color.  Cau- 
tiously the  size  of  the  flame  is  increased 

until  signs  of  melting  appear.    The  torch 

is  now  quickly  removed  and  the  flame 
lowered.  In  a  few  seconds,  when  the 

dark  gray  spots  have  hardened,  the  burn- 
er is  replaced  and  left  for  two  hours,  dur- 

ing which  time  the  temperature  of  the 
selenium  should  be  only  a  few  degrees 
below  the  melting  point.  The  selenium 
is  then  allowed  to  cool  very  slowly  by 

gradually  lowering  the  size  of  the  flame 
over  quite  a  period  of  time,  at  least  30 
minutes. 

The  cell  is  now  mounted  in  a  test  tube 

1  by  6  inches.  A  piece  of  sealing  wax 
the  size  of  a  half  inch  cube  is  melted  in 

the  tube  and  the  cell  end  placed  in  this, 
the  end  with  the  wire  terminals  being  at 
the  open  end  of  the  tube.  In  Fig  2,  (P) 
represents  the  sealing  wax  and  (S)  the 
cell.  The  open  end  of  the  test  tube  is 
closed  by  a  cork  (C)  two  holes  having 
been  pierced  through  it  with  a  red  hot 
hat  pin  for  wires  (W)  and  (W). 

The  base  (A),  shown  in  section,  is 
made  of  wood  and  is  4  by  4  by  ̂   inch. 

A  lz4  inch  hole  is  drilled  half  way 
through  the  center  of  the  base,  the  re- 

mainder of  the  distance  being  bored  with 

a  bit  just  large  enough  to  allow  the  cylin- 
drical part  of  the  test  tube  to  go  through 

but  not  the  flared  part.  The  terminal 
wires  are  connected  to  binding  posts  (B) 

and  (B').  The  instrument  is  now  held 
upside  down  and  melted  sealing  wax  is 
poured  over  the  corked  end  of  the  test 
tube  at  (T).  This  will  prevent  any 
moisture  from  entering  the  test  tube  and 
will  also  hold  the  test  tube  more  firmly 
to  the  base. 

A  diagram  for  wiring  is  shown  in 
Fig.  4.  (M)  and  (N)  represent  the  two 
windings  of  the  cell.  (R)  is  a  relay. 
When  the  cell  is  in  darkness  no  current 
will  flow  from  the  battery  (B)  through 
the  cell  because  of  its  high  resistance  in 
the  dark,  but  as  soon  as  a  ray  of  light 
falls  on  the  selenium  its  resistance  is 

lowered,  allowing  current  to  flow 
through  it  between  the  windings  (M) 

and  (N)  operating  the  relay  and  its  ar- 
mature and  starting  the  motor. — W.  H. 

Dettman. 
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When  Load  Goes  Off 

This  arrangement  is  used  in  a  light 
and  power  plant  to  warn  the  operator 
when  the  load  goes  off.  A  pair  of  heavy 

current  coils  with  a  U-shaped  armature 
is  placed  in  series  with  one  side  of  the 
circuit.  When  the  load  is  on  the  line  the 

To  load 

f/exit>/e  Brass  to 
givejjood  Contact 
Mth  I  ana  2 

INDICATOR   FOR   POWER   CIRCUITS 

armature  is  drawn  up  into  the  coils  by 
the  current  flowing  through  them.  The 
moment  the  load  goes  off  and  there  is 

no  current  flowing  in  the  line  the  U- 
shaped  piece  drops  upon  the  two  brass 
contacts,  (1)  and  (2),  closing  the  battery 

circuit  and  ringing  the  bell. — Marshall 
S.  Lore. 

Home-made  Target  Light 
The  proprietor  of  a  shooting  gallery 

received  many  complaints  from  his  pa- 
trons that  the  light  from  the  two  electric 

lamps  which  were  hung  in  front  of  the 

targets  and  birds  shone  in  their  eyes.  A 
scheme  which  righted  this  is  as  follows: 
He  purchased  an  ordinary  four  quart  tin 
bucket  and  cut  a  hole  through  its  side. 
He  then  nailed  the  bucket  to  a  board  and 

fastened  to  it  a  porcelain  lamp  socket 
through  the  hole  which  he  had  cut  in  the 
side  of  the  bucket.  When  a  large  250 
watt  lamp  was  used  and  the  board  fas- 

tened at  the  floor  so  that  the  light  from 
the  lamp  would  fall  upon  the  targets  but 
none  into  the  eyes  of  his  patrons,  he  had 

a  good  light  on  the  targets,  no  more  com- 
plaints and  his  patronage  increased. 

Demonstrating  Electric  Bells 

The  way  we  show  a  customer  electric 
bells  in  our  shop  is  to  have  one  bell  of 
each  kind  and  size  mounted  side  by  side 
on  a  board.  A  wire  connects   with   the 

LIGHT  FOR  TARGET  GALLERIES 

WAY    OF    DEMONSTRATING    BELLS 

left  hand  binding  post  of  every  bell  and 
with  one  pole  of  a  dry  battery.  The  other 
pole  connects  with  the  arm  of  a  switch 
having  as  many  contacts  as  there  are 
bells.  Then  there  is  a  wire  from  each  of 

these  points  to  the  right  hand  binding  posl 
of  each  successive  bell.  In  order  to  show 

the  customer  the  ringing  powers  of  any 
bell,  all  we  have  to  do  is  to  move  the 

switch  to  the  contact  corresponding  with 

that  particular  hell.  This  save-  consider- 
able time  in  making  a  sale  and  is  very 

satisfactory.-    Marshal]    S.  Loke, 



Electrical  Securities 

By  "CONTANGO" 

Further  Consideration  of  a  Company's  Balance  Sheet  —  the  Liabilities 

The  first  thing  to  be  made  clear,  and 
it  is  a  point  as  a  rule  understood  not 
at  all  by  the  general  public,  is  that  the 
principal  liabilities  of  any  incorporated 

company  are  the  stocks  and  bonds  out- 
standing. Not  just  the  bonds,  let  it  be 

reiterated,  but  the  stocks — shares  of 
stock — and  the  bonds.  Therefore  the 
first  liabilities  to  be  considered  are : 

CAPITAL   LIABILITIES 

These  consist  of  the  amount  of  stocks 

and  bonds  outstanding.  Notes  maturing 
within  a  year  may  also  be  included  in 
this  account.  But.  so  generally  are  people 
unfamiliar  with  financial  affairs  and 

terms  that  they  may  be  misled  by  the 

scheming  and  dishonest  type  of  pro- 
moter who  points  to  the  heavy  capitaliza- 

tion figures  of  his  particular  company, 
as  though  this  capitalization  were  money. 

"A  fifty  million  dollar  corporation,"  he 
says  glibly  enough.  This  may  or  may 
not  mean  much.  His  statement  should 

be  analyzed  very  carefully,  as  it  may  turn 
out  that  there  is  a  good  deal  of  wind 
and  much  water  in  it.  This  is  possible 
even  in  the  case  of  reputable  and  really 
substantial  organizations  —  substantial 
from  the  viewpoint  of  credit  and  finan- 

cial backing. 
On  the  other  hand,  to  illustrate  the 

opposite  extreme,  one  would  mention 
the  case  of  the  First  National  Bank  of 
New  York  which  has  never  had  a  stock 

capitalization  of  over  $100,000  and  yet  is 
today  one  of  the  richest  banks  in  the 

world,  returning  thousands  per  cent  an- 
nually on  its  capital  stock.  It  has  indeed 

done  so  since  its  foundation. 
If  one  had  a  true  financial  basis  for 

any  company  it  would  be  that  its  capi- 
tal assets  and  capital  liabilities  should 

agree;  that  is  to  say,  be  on  an  exactly 
equal  basis.     But  in  actual  practice  this 

is  not  likely  to  obtain  for  the  simple  rea- 
son that  capital  stock — and  it  must  never 

be  forgotten  that  this  represents  a  liabil- 
ity— is  so  often  boosted  up  into  enor- 

mous proportions  for  controlling  or  pro- 

moting purposes.  The  stock  may  be  is- 
sued at  a  discount  and  much  of  it  may 

be  given  away  as  a  bonus.  Accepting 
these  conditions,  it  is  easy  to  understand 
that  care  must  be  exercised  not  to  judge 

a  corporation  merely  by  its  huge  capitali- 
zation, for  all  is  not  gold  that  glitters. 

CURRENT  LIABILITIES 

These  should  and  rightly  do  include 
some  of  the  most  important  accounts  in 
a  balance  sheet  and  include :  Negotiable 
Bills,  Payable  or  Receivable,  which  are 
usually  short  time  or  demand  notes,  prac- 

tically commercial  paper,  interchangeable 
between  firms  or  banks  and  issued  for 

borrowing  purposes ;  Accounts  Payable 
— that  is  to  say,  money  owing  for  sup- 

plies and  material,  payrolls  and  the  like. 
Now  here  is  a  very  important  point. 

Although  some  corporations  show  taxes, 
interest  and  dividends  accrued  and  to 

come  due  under  the  separate  head  of 

"accrued  liabilities,"  it  is  best  to  regard 
them  as  current,  even  though  they  may 

not  be  actually  due.  And  similarly  in- 
terest, dividends  and  other  accrued  re- 

ceivables should  be  placed  on  the  other 
side  of  the  balance  sheet  as  part  of  the 
current  assets. 

And  this  suggests  the  point  that  a 

company's  "working  capital"  may  be  as- 
certained by  comparing  the  respective  to- 

tals of  the  current  assets  and  current 
liabilities.  If  the  former  are  the  larger 
then  that  represents  the  working  capital 

But  when  the  total  of  the  current  lia- 
bilities exceeds  that  of  the  current  as- 

sets the  difference  represents  the  for- 
midable item  known  as : 

112 
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FLOATING  DEBT 

The  fact  of  whether  a  company  has 
working  capital  or  a  floating  debt  is 
most  important.  All  companies  in  a 
really  sound  financial  position  should 
have  plenty  of  working  capital,  but  of 
course  it  must  be  remembered  that  as 

a  public  service  corporation  does  a  busi- 
ness which  is  practically  cash  it  does  not 

require  such  a  large  working  capital  as 
a  manufacturing  enterprise.  One  can 
very  well  illustrate  this  by  pointing  out 
that  during,  the  panic  of  1907  the  big 
public  service  corporations  of  such  cities 
as  Chicago  and  New  York  were  in  a  very 
advantageous  position  by  reason  of  their 
incoming  cash  which  came  in  faster  than 
they  had  to  pay  it  out.  When  even  banks 
were  tied  up,  they  were  not,  and  their 
securities  stood  firm.  The  next  item  to 
be  considered  is  that  of  : 

DEFERRED  LIABILITIES 

which  according  to  the  best  authorities 

are  defined  as  "Reserves" — that  is,  sums 
set  aside  out  of  earnings  to  meet  special 
contingencies.  Some  of  the  purposes  of 
such  reserves  are  as  follows  :  to  offset  de- 

preciation in  the  value  of  physical  prop- 
erties from  wear  and  tear;  to  provide 

for  special  repairs  or  equipment ;  to  al- 
low for  loss  from  bad  accounts,  fire 

losses  and  accidents  and  the  like. 

CONTINGENT    LIABILITIES 

As  the  name  implies,  this  represents 
sums  for  which  a  corporation  may  or 
may  not  be  held  liable,  according  to  cir- 

cumstances. Usually,  contingent  liabil- 
ities are  guarantees  of  principal  or  in- 

terest of  a  bond  issue  of  a  subsidiary 
corporation,  or  the  guarantee  of  divi- 

dends on  the  stock  of  another  company. 
If  the  subsidiary  company  earn  enough 
to  pay  its  own  interest  charges  or  divi- 

dends, so  much  the  better.  But  if  the 
subsidiary  company  fails  to  earn  enough 
to  meet  such  charges  then  the  guaran- 

teeing company  is  held  responsible  and 
the  liability  at  once  ceases  to  be  contin- 

gent and  becomes  current. 

It  will  therefore  be  apparent  that'  a 
corporation's  obligations  in  the  way  of 
guarantees  are  very  well  worth  looking 
into.  Thus  there  are  some  corporations, 
more  particularly  railways,  which  would 
be  placed  in  bankruptcy  were  they  forced, 

by  default  on  the  part  of  subsidiary  com- 
panies, to  make  good  all  or  even  a  con- 

siderable part  of  their  guarantee  obli- 

gations. DEPRECIATION 

This  represents  the  direct  allowance 
made  by  a  corporation  for  the  loss  of 
value  in  its  plants  by  reason  of  regular 
wear  and  tear.  Corporations  sometimes 

avoid  this  particular  account  by  declar- 
ing that  they  spend  sufficient  money  on 

repairs,  renewals  and  improvements,  as 
part  of  their  regular  operating  expenses, 

to  offset  any  depreciation.  Other  com- 
panies claim  an  enhanced  value  in  their 

property  holdings  as  an  offset  to  this 
liability.  The  investor  should,  however, 

get  very  clear  proof  of  this  for  the  sim- 
ple reason  that  the  life  of  the  average 

electrical  plant,  as  from  the  time  it  was 
started,  is  not  more  than  fifteen  years. 
That  is  to  say,  if  nothing  were  done 

and  the  plant  were  allowed  to  be  in  ser- 
vice for  that  length  of  time  without  re- 

newals of  any  kind,  it  would  at  the  end 
of  fifteen  years  be  worth  nothing  except 
as  mere  junk,  over  and  above,  of  course, 
the  value  of  the  property  on  which  it 
might  stand.  In  the  case  of  electrical 
concerns,  the  constantly  changing  char- 

acter of  the  machinery  must  too  be  kept 
in  mind.  Though  actual  depreciation  in 
the  case  of  many  large  concerns  does 
not  amount  to  much  by  reason  of  proper 

repair  and  renewal  work,  yet  the  aver- 
age loss,  taking  public  service  corpora- 

tions, should  be  set  at  not  less  than  three 
per  cent  per  annum,  when  you  include 
the  distributing  system.  You  may  then 
allow  on  this  basis  three  per  cent  off  the 
values  of  assets  every  year  by  reason 
of  depreciation.  When  a  corporation 
lumps  or  consolidates  its  plant  accounts 
with  its  intangible  assets  it  serves  the 
double  purpose  of  concealing  capital  as- 
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sets'  and  the  amount  of  water  in  its  to- 
tal capitalization.  It  also  prevents  the 

investor  from  determining  the  actual 
rate  of  depreciation  which  is  being 
charged  off. 

SURPLUS 

There  is  probably  more  misunderstand- 

ing of  the  "Surplus  Account"  than  any- other  item  on  the  balance  sheet. 

If  a  company's  total  assets  exceed  its 
total  liabilities,  including  outstanding 
stocks  and  bonds,  the  difference  is  the 

"surplus,"  sometimes  called  profit  and 
loss  surplus.  But  it  must  be  clearly  un- 

derstood that  surplus  is  not  all  cash.  On 

the  contrary,  there  may  be  and  often- 
times are  conditions  where  a  corporation 

may  have  quite  a  large  surplus,  a  legiti- 
mate surplus,  and  yet  not  a  dollar  of  a 

cash  surplus.  Roughly  speaking,  it  is 

best  to  consider  "surplus"  as  represent- 
ing the  difference  in  favor  of  what  a  cor- 

poration owns  and  what  it  owes ;  that  is 

to  say,  when  an  examination  of  its  books 
will  show  that  it  is  solvent  and  has  a 
balance  or  surplus  in  its  favor.  Nothing 

can  be  paid  out  of  surplus,  though  divi- 
dends and  other  disbursements  may  be 

charged  against  it,  which  is  quite  a  dif- 
ferent matter.  Understanding  this  the 

investor  need  never  be  misled  into  false 

conclusions  by  the  showing  of  a  surplus 

account  in' the  balance  sheet. 
Finally  there  is  the 

DEFICIT 

If  the  total  of  a  company's  liabilities 
exceeds  its  assets,  the  difference  is  called 

the  "Profit  and  Loss  Deficit."  It  then 
appears  naturally  on  the  other  side  of 
the  balance  sheet,  among  the  assets,  so 
as  to  bring  up  the  total  volume  of  the 
assets.  The  presence  of  a  profit  and  loss 
deficit  in  a  balance  sheet  is  not  as  a  rule 

a  good  thing  for  the  particular  corpora- 
tion publishing  it.  It  is  indeed  an  in- 

dication of  weakness. 

A  Corporation's  Earning  Power 
THE   INCOME  ACCOUNT 

It  naturally  interests  anyone  contem- 
plating investing  his,  or  her,  money  in 

the  securities  of  electrical  or  other  pub- 
lic utility  corporations  to  learn  something 

about  how  to  judge  their  earning  power. 
To  be  able  to  get  a  good  idea  of  their 

solvency  and  substantiability  by  consid- 
eration of  the  balance  sheet  has  been  the 

object  of  the  two  articles  in  this  and  the 
preceding  issue.  It  is  now  the  intention 
to  go  somewhat  into  what  is  known  as 

the  "Income  Account"  with  a  view  to 

throwing  light  on  a  company's  earning 
capacity. 

The  income  account  for  any  year  de- 
termines absolutely  the  earning  capacity 

of  any  given  company  for  that  particular 
year,  but  in  arriving  at  a  just  conclusion 
it  is  necessary  to  take  up  the  income  for 
several  years  and  get  the  average. 

Thus  you  take  say  a  period  of  five 
years  and  compare  the  different  items 
as  shown  year  by  year. 

The  first  item  presented  in  the  income 
account  is  the  statement  of : 

GROSS   EARNINGS 

This  means  the  total  receipts  from  a 

company's  operations,  without  any  de- 
ductions whatever  having  been  made. 

An  examination  of  this  statement  cover- 
ing a  period  of  years  will  show  at  once 

to  what  extent  the  company  has  grown 
or  the  reverse. 

After  expenses,  that  is  "Cost  of  Oper- 
ation," together  with  the  item  of  taxes 

(which  latter  may  or  may  not  be  con- 
sidered a  fixed  charge  in  the  same  way 

that  interest  and  dividends  are)  have 

been  deducted  from  the  "gross  earnings," 
you  will  have  left : 

NET  EARNINGS 

Now  the  main  thing  to  be  considered 
in  connection  with  operating  expenses  is 
whether  the  company  is  properly  keep- 

ing up  the  property  and  at  the  same  time 
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properly  keeping  down  the  expense  ac- 
count. The  ratio  of  increase  in  expenses 

to  the  increase  in  gross  receipts  is  there- 
fore most  important.  But  it  may  be 

stated  that  as  a  general  rule  a  large  pub- 
lic utility  corporation  is  quite  certain  to 

be  generous  in  the  matter  of  expenses 

for  exploiting  and  promoting  new  busi- 
ness. Therefore  the  operating  expenses 

are  likely  to  show  large  increases,  though 
they  should  not  be  at  a  faster  rate  than 
the  increase  shown  from  year  to  year  in 

the  receipts — by  this  is  meant  that  the 
proportion  or  ratio  of  increase  should 
not  be  greater. 
A  steadily  decreasing  ratio  might  be 

considered  the  most  favorable  sign  with 
companies  other  than  public  service,  but 
scarcely  with  them. 

Taxes  make  up  a  large  item  with  the 
big  electric  light  and  power  companies. 

For  example,  where  a  city  receives  a  pro- 
portionate share  of  a  public  service  cor- 

poration's receipts,  it  represents  the  tax- 
ation paid  the  municipality  and  in  the 

case  of  one  very  large  company  operating 

in  an  important  center  this  item  amount- 
ed last  year  to  $433,844.34. 

In  the  next  issue  the  matter  of  "net 

earnings,"  "fixed  charges"  and  "net  prof- 
its" will  be  gone  into  thoroughly. 

(To  be  continued.) 

List  of  Selected  Bonds  Showing  Income  Yield 

Under  the  above  heading,  from  month  That  is,  a  year's  interest  on  the  bond  is 
to  month,  a  list  of  carefully  selected  se-  $60.  If  it  is  bought  for  $980,  the  income 
curities  will  be  given  showing  the  ap-  will  be  $60-^980=6.1  per  cent.  Corre- 
proximate  income  yield.  In  this  connec-  spondingly,  if  the  bond  is  bought  above 
tion  it  is  to  be  remembered  that  the  in-  par,  say  102,  the  income  yield  in  that 
come  yield  depends  upon  the  price  that  is  case  will  be  $60-^1020=5.88  per  cent, 
paid  for  the  bond,  and,  as  in  the  case  of  In  compiling  the  list  below,  the  in- 
commodities,  bond  prices  fluctuate  ac-  come  yields  given  are  perforce  those  de- 
cording  to  the  laws  of  supply  and  de-  termined  by  the  market  prices  of  the 
mand  and  to  the  quality  or  worth  of  bonds  at  the  time  of  writing,  which  is 
the  security  in  the  opinion  of  the  buying  somewhat  earlier  than  the  date  at  which 
public.  For  instance,  if  a  bond  of  a  face  the  magazine  reaches  its  readers.  But  as 
value  of  $1,000  and  paying  six  per  cent  the  market  price  on  stable  securities 
interest  can  be  bought  in  the  market  at  such  as  these  fluctuates  very  little  the 

98,  or,  in  other  words,  for  $980,  the  in-  table  is  sufficiently  accurate  to  enable 
come  yield  to  the  purchaser  will  not  be  the  prospective  purchaser  to  make  his 
six  per  cent  but  a  little  over  6.1  per  cent,  selection  intelligently. 

Bonds  to  Yield  4.70%  to  5.40% 
Northern  Texas  Traction  Co.  1st  5s,  1913-33    4.85 
Commonwealth  Edison  Co.  1st  5s,  1943    1  87 
Pacific  Coast  Power  Co.  1st  5s,  1915-40    4.93 
Western  Electric  1st  5s,  1922    A  97 
Western  Union  Tel.  Co.  4^s,  1950    4.70 
Grand  Rapids  Ry.  Co.  1st  5s,  1916    4.70 
Dominion  Power  &  Transmission  Co.,  Ltd.,  5s,  1932    5.15 
Terre  Haute  Water  Works  Co.  1st  4J^s,  1909-19    5.25 
Merchants'  Heat  &  Lt.  Co.  (Indianapolis)  Ref.  5s,  1912-22    5.25 
Rockland  Light  &  Power  Co.,  Nyack,  N.  Y.     First  mortgage  gold  5'',',  bonds.     Mature  193S. ($1,000.)  Yield  aboul  5  03 

Rutland  Railway,  I  ;ght  &  Power  Co.,  Rutland,  VI .  First  sinking  fund  gold  "»'  ,  bonds.     Mature 
1946.     ($1,000.)  ~  Yield  aboul  5   W 

St.  Clair  County  Gas  &  Electric  Co.,  East  St.  Louis,  111.     First  cons.  gld.  5','  bonds.     Mature 1959.     ($1,000.)  Yield  about  5  30 
St.  Croix  Power  Co.,  St.  Paul,  Minn.     First  gold  5%  bonds.     Mature  1929.      ($1,000.) 

Yield  about  ."»  30 
St.  Joseph  Railway  Light,  Heat  &  Power  Co.,  St.  Joseph,  Mo.     First  Gold  f><\'  bonds.     Mature 1937.    ($1,000.)  Yield  about  5.00 



SCIENCE   EXTRACTS   FROM  FOREIGN 
JOURNALS 

Fortuny  System  of  Stage  Light- 
ing.— The  recently  inauguarated  theater 

at  Charlottenburg  near  Berlin  is  one  of 
the  largest  in  Germany  and  is  laid  out 
on  the  most  modern  ideas,  especially  as 
regards  the  use  of  electricity  both  for 
stage  effects  and  for  general  lighting. 
Quite  a  little  interest  is  attracted  by  the 
Fortuny  method  of  lighting  the  stage, 
and  this  gives  a  much  better  illumination 

than  the  ordinary  methods.  The  sys- 
tem is  based  on  the  use  of  an  indirect 

lighting  by  a  number  of  arc  lamps,  com- 
bined with  an  artificial  sky  which  is 

made  up  in  cupola  shape.  In  this  way 
the  sky  and  the  horizon  give  the  illusion 
of  natural  light,  and  the  result  is  quite 
pleasing.  In  fact  the  circular  horizon 
formed  by  the  cupola  gives  the  effect  of 
a  widespread  view,  and  where  the  scene 
represents  an  open  view  or  landscape  the 
FOrtuny  cupola  adds  much  to  the  natural 
impression  by  representing  a  vaulted  sky, 
-this  being  superior  to  the  usual  flat 
scenes  to  which  we  are  accustomed.  As 

the  cupola  closes  over  the  stage  at  the 
top,  the  effect  as  regards  height  is  much 
better  and  the  whole  scene  appears 
larger.  The  color  given  by  the  arc 
lamps  is  much  nearer  that  of  natural 
daylight  than  with  incandescent  lamps. 
At  the  new  theater  the  present  method 
allows  of  realizing  all  the  effects  which 
are  needed  for  the  different  operas. — 
Allgemeine  E.  G.  Review,  Berlin. 

Radium  Rays  and  Budding  Plants. — 
The  German  scientist,  H.  Molisch,  finds 

that  radium  rays  have  quite  a  marked 
effect  upon  woody  plants  and  cause  the 
budding  of  these  latter  in  a  number  of 
cases.  Such  plants  carry  buds  which 
are  undeveloped  during  the  winter  and 
remain  in  repose.  Radium  causes  the 
buds  to  open  out  and  thus  brings  about 
a  precocious  budding.  He  tried  this 
with    the   syringa    plant,    experimenting 

with  the  terminal  buds,  and  these  were 

exposed  for  two  days  to  the  rays  com- 
ing from  a  very  strong  preparation  of 

radium  salt.  These  syringa  bushes  were 
found  to  develop  the  buds  even  in  the 
month  of  December,  while  the  ordinary 

buds  remained  as  they  were  and  de- 
veloped much  later  in  the  season.  He 

finds  that  the  time  of  exposure  to  the 
radium  rays  must  be  closely  calculated, 
and  if  too  short  there  is  no  action,  while 
a  long  exposure  does  harm  to  the  buds. 
Another  point  is  that  the  radium  does 
not  act  at  the  commencement  nor  at  the 

end  of  the  repose  period,  but  must  be  ap- 
plied in  the  middle  stage.  Quite  a  number 

of  plants  can  be  made  to  bud  in  this  way, 
and  the  present  researches  add  to  the 
striking  discoveries  about  the  action  of 
radium  on  plants  which  this  scientist 
has  already  made. — Reviezv  Scientifique, 
Paris. 

Wireless  Saved  the  Day  for  Flower 
Growers. — Wireless  has  saved  the  situ- 

ation in  the  Scilly  Isles,  near  England. 
At  this  time  of  year  active  business  is 
in  progress  among  the  growers  on  these 
islands,  for  an  important  trade  is  carried 
on  with  flowers  and  hothouse  fruits  for 

the  early  market.  Large  consignments 
of  narcissus,  violets  and  lilies  of  all 

kinds — and  as  regards  hothouse  commod- 
ities, grapes — are  sent  to  Liverpool, 

Manchester  and  other  northern  towns 

which  are  far  too  distant  from  the  con- 

tinent to  allow  of  the  satisfactory  tran- 
sit of  such  perishable  goods  from  the 

flower  and  fruit  growing  districts  in  the 
south  of  France.  As  a  consequence, 
business  between  the  English  growers 
and  salesmen  is  actively  carried  on  over 
the  wires.  But  the  recent  rough 
weather  has  quite  cut  off  the  telegraph 

connection,  for  the  heavy  gales  have  re- 
sulted in  the  breaking  of  the  sea  cable 

at  a  point  seven  miles  from  the  main- 116 
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land.  At  present,  wireless  comes  in  as 
a  very  effective  aid,  and  all  connections 
are  being  made  through  the  government 

wireless  stations. — The  Marconigraph, 
London. 

What  Boys  and  Girls  Want  to 

Read. — A  discussion  has  recently  oc- 
cupied the  English  newspapers  on  the 

subject  of  what  boys  and  girls  read, 

^and  among  the  correspondents  taking 

part  in '  the  question  is  Capt.  Charles Gilson,  who  in  an  interesting  letter  points 

out  the  many  changes  of  modern  at- 
mosphere which  are  affecting  literature. 

While  the  love  of  adventures  still  holds 

good,  this  is  being  transferred  more  or 
less  to  the  scientific  sphere,  and  ad- 

ventures of  Indians,  pirates  or  discover- 
ers are  now  worn  threadbare.  What  are 

now  wanted  are  tales  of  dreadnoughts, 

wireless  telegraphy,  motor  cars  and  aero- 
planes, for  these  subjects  have  the  ele- 

ments of  romance,  bearing  the  stamp  of 
the  miraculous  and  are  themselves  con- 

crete proofs  of  the  inventor's  imagina- 
tion, which  is  the  spirit  of  the  age.  Nor 

is  there  any  great  difference  between 

the  wants  of  girls  and  boys  of  to-day 
in  regard  to  reading  matter,  for  the  edu- 

cation of  the  former  has  been  broad- 
ened till  nowadays  it  means  practically 

the  whole  curriculum  of  the  modern 

schoolboy,  not  forgetting  the  attention 
paid  to  the  elements  of  science,  so  that 
the  modern  girl  is  able  to  appreciate  a 
tale  on  wireless  or  kindred  subjects  quite 
as  much  as  her  brothers. — The  Marconi- 

graph, London. 

Explanation  of  Globular  Light- 
ning.— Prof.  Thornton  of  Armstrong 

College  gives  a  simple  explanation  of 
globular  lightning.  According  to  his 
observations,  the  lightning  descends 
gradually  from  a  cloud,  usually  after  a 
heavy  thunder  stroke,  in  the  shape  of 
a  luminous  ball   of  a  blue   color  which 

then  strikes  the  ground  and  rebounds, 
then  runs  along  for  ten  or  20  feet.  Such 
balls  are  apt  to  follow  an  electric 
conductor  such  as  a  gas  pipe  and  they 
explode  when  coming  in  contact  with 
water,  although  sometimes  the  explosion 
occurs  in  the  air.  In  the  latter  case  the 

ball  disappears  instantly  with  a  violent 
explosion  which  may  cause  much  dam- 

age, and  it  gives  off  a  strong  odor  of 
ozone.  He  considers  that  ball  lightning 
cannot  contain  any  other  substance  than 
the  gases  of  the  air.  As  the  luminous 
globe  is  heavier  than  air  and  has  a  bluish 

tint,  ozone  appears  to  make  it  up  for  the 
most  part  and  it  is  known  that  ozone  is 
70  to  100  per  cent  heavier  than  air  and 
its  formation  is  accompanied  by  the 
familiar  bluish  hue  or  discharge.  The 
explosion  is  caused  by  the  ozone  being 
transformed  to  oxygen,  which  sets  free 
an  enormous  amount  of  energy. — La 
Nature,  Paris. 

Electric  Plowing  in  France. — Tests 
of  a  new  method  of  electric  plowing 
were  made  in  France  not  long  since  in 
the  prairie  district  near  Arcachon,  for 
clearing  about  1000  acres  of  ground 
from  small  brush  so  as  to  fit  it  for  agri- 

culture. A  temporary  electric  plant  was 
set  up  containing  two  40  horsepower 
dynamos.  At  each  end  of  the  furrow 
was  a  tractor  fitted  with  a  motor  driven 

winch  for  drawing  a  cable  connected  with 
a  Bajac  plow,  so  that  the  plow  is  driven 
along  between  the  two  tractors  and  when 
at  the  end  of  the  furrow,  the  tractors 
shift  along  by  one  step  so  as  to  move 
on  to  the  next  furrow.  The  electric 

motor  not  only  drives  the  winch  but  als  i 
works  upon  the  back  wheels  of  the 
tractor  in  order  to  shift  it,  or  in  other 

cases  to  run  it  upon  (lie  road.  In  the 

present  tests,  with  five  men  in  all.  in- 
cluding one  man  at  the  electric  plant, 

there  were  cleared  2'j  acres  a  day. — 
Genie  Civil,  Paris. 



Maintaining  Water  Pressure  in  High 
Buildings 

It  is  frequently  the  case  in  summer 
that  occupants  of  the  upper  floors  in  tall 
buildings  have  poor  water  pressure  unless 
expensive  steam  pumps  and  roof  tanks 
are  installed. 

This  expense  may  be  reduced  by  an 
automatic,  electrically  driven  pump  and 
tanks  as   illustrated.     The  pump   forces 

HIGH  PRESSURE  WATER  SYSTEM  FOP.  TALL 
BUILDINGS 

water  into  the  tanks  in  which  there  is 

a  quantity  of  compressed  air,  thus  caus- 
ing a  still  greater  compression,  result- 
ing in  a  continuous  even  pressure  at 

the  faucets  whether  the  pump  is  being 
operated  or  not.  The  second  motor  and 
pump  is  used  to  pump  up  air  in  the 
tanks.  When  a  certain  amount  of  water 

has  been  used  out  of  the  tanks,  an  auto- 
matic pressure  arrangement  shown  on 

the  board  sets  the  motor  in  operation, 

thus  keeping  a  certain  amount  of  water 
in  the  tanks  at  all  times.  The  outfit  may 

be  placed  either  in  the  basement  or  on 
the  roof  as  convenience  dictates. 

Charging  Equipment  for  Garages 

It  is  usual  practice  in  electric  garages 
and  large  charging  stations  to  have  each 
charging  rheostat  a  separate  unit  which 
is  located  near  the  vehicle  being  charged ; 
the  charge  is  regulated  by  reading  the 
vehicle  meters.  Considerable  difficulty 
has  been  experienced  in  charging  by  this 
method  because  the  operator  cannot  see 
the  vehicle  meters  when  operating  the 
rheostat,  and  moreover  the  vehicle  meters 
are  subjected  a  great  deal  of  unnecessary 

vibration  and  rough  usage — in  some  cases 
the  pointers  are  broken  off. 
The  newest  type  of  Westinghouse 

charging  equipments  provides  all  the 

charging  and  current  measuring  and  reg- 

BATTERY 
CHARGING 

EQUIPMENT 

ulating  apparatus  in  one  compact  equip- 
ment as  seen  in  the  picture.  At  the  right 

is  the  motor  generator  to  change  the 
usual  alternating  to  direct  current.  The 
switchboard  at  the  left  is  divided  up  into 

panels,  the  one  here  shown  being  a  com- 
plete installation  to  charge  twelve  vehicle 

batteries  at  the  same  time.  All  the  neces- 
118 



POPULAR    ELECTRICITY    MAGAZINE 
119 

sary  switches  for  controlling  the  current 
are  right  at  hand  and  at  the  top  of 

the  switchboard  are  the  measuring  instru- 
ments which  can  be  thrown  onto  any  one 

of  the  twelve  circuits.  Conductors,  en- 
closed in  conduit,  lead  away  to  the  va- 

rious vehicle  stations  in  the  garage.  Once 
the  battery  connections  are  made,  the 
operator  stands  at  this  board  and  watches 
any  or  all  of  the  charging  circuits. 

Automatic  Electric  Washer 

A  large  number  of  washing  machines 
on  the  market  use  what  is  called  in  me- 

chanics a  "dolly,"  a  vertical  shaft  project- 
ing into  the  tub  and  fitted  with  wooden 

pins.     This  shaft  and  attachments  whirl 

AUTOMATIC  ELECTRIC  WASHER 

the  clothes  in  one  direction  and  then  in 
the  other  in  the  water  and  washes  them 

clean  and -quickly. 
The  automatic  electric  washer  em- 

ploys this  principle,  a  round  wooden 
tub  being  the  receptacle.  The  machine 
will  wash  a  tubful  in  from  five  to  fifteen 
minutes  without  attention,  will  wash  a 
tubful  while  it  wrings  a  second,  or  run 
an  ironing  machine  to  iron  the  clothes 
as  fast  as  they  are  washed  and  wrung. 

This  last  labor  is  performed  by  means 
of  a  motor  operating  through  a  universal 
rod.  An  ice  cream  freezer,  churn,  food 
chopper,  etc.,  may  be  operated  by  the 
motor  without  running  the  washer  or 
wringer,  or  at  the  same,  time.  Both 
washer  and  wringer  or  either  can  be 
stopped  instantly  by  touching  a  lever 

without  turning  off  the  power.  The  tub  i-, 
drained  through  a  spigot  in  the  bottom. 

Portable  Grinder  for  Machine  Tools 

A  portable  grinder  for  keeping  the  cut- 
ting parts  of  machine  tools  in  good  work- 
ing condition  is  a  valuable  addition  to  the 

machine  shop  equipment.  The  H-P> 
grinder  for  this  purpose  consists  of  a 
small  electric  motor  having  an  elongated 
armature  shaft,  on  the  outer  end  of  which 
is  mounted  an  emery  or  carborundum 
wheel.  It  is  also  provided  with  a  steel 
handle  or  bar  which  can  be  clamped  in 
the  tool  post  of  a  lathe,  for  instance,  or 

PORTABLE  GRINDER  FOP,   MACHINE  TOOLS 

n  the 

shaper 

led achine  or It o  01   a   muling 

then  capable  of  grinding 
dies,  reamers,  cutters,  etc.,  used  on  these 
various  machines.    The  illustration  shows 

one  of  these  applications.      It   work-  wr\ 
well  on  either  internal  or  external  jobs. 
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A  New  Microscopical  Lamp 

Microscopists  find  electric  light  equiva- 
lent to  daylight,  provided  the  artificial 

illuminant  can  be  properly  directed  and 
concentrated.  Strong,  diffused  light  that 
can  be  reduced,  increased  or  colored  by 
suitable  screens,  so  as  to  bring  out  the 
object  under  observation  most  advantage- 

ously, is  produced  by  the  "Leitz-Light." 
It  is  adjustable  in  all  directions  and  will 

not  shine  in  the  observer's  eyes.  A  60  watt 
incandescent  lamp  is  used,  and  on  the 
casing  inclosing  this  is  a  little  flat  warm- 

ing table  adapted  to  fixing  smears  on  the 
microscope  slides  by  heat. 

MICROSCOPICAL  LAMP 

The  tested  blue  screen  will  equal,  if 
not  surpass,  the  effect  of  the  slightly 
veiled  north  light,  so  much  desired  in 
precision  work  and  is  far  superior  to 
the  average  illumination  obtainable  from 
windows  in  the  city. 

Pumps  Water  from  Steam  Heating 

System 
The  accompanying  illustration  shows 

an  arrangement  for  removing  water  from 
the  steam  heating  system.  A  cylindrical 
tank  is  balanced  horizontally  in  such  a 
manner  that  when  a  certain  amount  of 

water  has  drained  from  the  system  into 
it  the  pressure  downward  at  one  end  of 
the  tank  closes  the  automatic  motor  start- 

er circuit  of  a  motor  driven  pump  which 
returns  the  water  from  the  tank  to  the 

AUTOMATIC  PUMP  FOR  STEAM  HEATING  SYSTEM 

boiler  of  the  heating  plant.  After  the 
water  is  removed  the  tank  resumes  its 

normal  position  which  stops  the  motor. 

By  changing  the  distance  of  the  counter- 
weight from  the  end  of  the  cylinder  the 

frequency  of  the  pumping  operation  is 
varied. 

Automatic  Safeguard  for  Elevators 
The  accidents  caused  by  the  operation 

of  freight  and  passenger  elevators  with 
gates  open  or  only  partially  closed  are 
numerous.  To  avoid  these  an  automatic 

device  has  been  recently,  designed  in 
which  the  final  completion  of  the  motor 
circuits  is  made  through  an  attachment 

ELEVATOR  SAFEGUARD 
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on  the  gate  which  must  be  in  the  closed 
position  for  the  motor  to  start  the  car. 
In  conjunction  with  this  there  are  two 
signal  lamps,  one  green  and  one  red,  the 
green  one  burning  when  the  gate  is  open, 
showing  that  the  motor  circuit  is  open 
and  the  elevator  safe  to  enter.  The  red 

light,  located  directly  above  the  control- 
ler handle,  burns  when  the  gate  connec- 

tion is  made,  indicating  that  the  circuit 
is  alive  and  in  an  operative  condition. 

The  Auxetophone 

While  the  ordinary  phonograph  can  be 
heard  in  a  room  of  average  size  it  is  not 
adapted  to  large  halls  and  assembly 
rooms.     This  failing,  however,  has  been 

THE  AUXETOPHONE 

met  in  the  Victor  Auxetophone,  in  which 
a  motor  driven  air  pump  is  installed. 

With  this  pump  forcing  air  from  the 

megaphone  attachment,  the  sound  is  in- 
creased to  such  an  extent  that  it  is 

adapted  to  places  holding  large  au- 
diences. 

Grinds  Projections  from  Heavy Castings 

The  saving  of  a  steel  plate  or  casting 
from  the  scrap  pile  is  often  a  matter  of 
grinding  away  an  offending  projection. 
The  accompanying  illustration  is  of  a 
grinding  machine  used  for  this  purpose 
and  mounted  upon  a  two  wheeled  car- 

riage.      The  electric  motor,   shaft  and 

GRINDER   FOR   HEAVY  CASTINGS 

grinding  disk  are  practically  balanced 
upon  the  carriage,  the  operator  using 
little  effort  in  moving  the  disk  over  the 
surface  to  be  trued  up. 

Protection  from  accidents  is  afforded 

by  having  the  shaft  from  the  motor  to 
the  disk  entirely  enclosed  while  the  disk 
itself  is  partially  covered  by  a  metal 
shield.  A  flexible  cable  conveys  cur- 

rent to  a  controller  shown  mounted  upon 
the  motor. 

Incubating  by  Electricity 

An  electrical  incubator  has  been  de- 
veloped by  Mr.  L.  C.  Byce,  of  Petaluma, 

Calif.,  a  veteran  maker  of  incubators  in 
the  little  city  that  is  known  as  the  poultry 
center  of  America.  Mr.  Byce  has  tried 

out  dozens  of  methods  of  incubation,  be- 
ginning as  a  boy  when  he  hatched  out 

eggs  in  stable  litter  and  made  various 
more  or  less  crude  devices  that  have  de- 

veloped into  the  standard  commercial  in- 
cubators. The  electric  "artificial  hen"  is 

perhaps  the  most  advanced  product  o\ 
his  inventive  genius  and  promises  to  be 
a  commercial  success  when  electrical 

power  is  abundant  and  cheap  in  the  dis- 
tricts devoted  to  poultry  raising. 

The  inventor  describes  his  device  as 

follows:  For  several  years  in  our  experi- 
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ELECTRIC  INCUBATOR 

mental  rooms  and  at  poultry  shows  and 
fairs  we  have  used  the  electric  current 

for  hatching  and  brooding  and  many 
dealers  have  made  use  of  a  single  globe 
in  their  show  windows  to  keep  the  chicks 
warm  when  exhibited  there.  Our  com- 

pany was  the  first  to  use  electricity  for 
artificial  brooding  and  hatching,  and  as 
far  back  as  1906  we  hatched  chicks  in 

this  way  at  the  California  State  Fair. 
The  regulator  controls  the  flow  of  the 

current  so  nicely  that  the  temperature  is 

almost  perfectly  even.  Of  course  the  de- 
vice is  practical  only  in  places  where  a 

•24  hour  service  is  maintained  by  the 
power  companies  and  where  the  price  of 
the  current  is  not  excessive.  To  use  elec- 

tricity for  our  incubators  it  is  not  nec- 
essary to  purchase  special  complete  out- 

fits. The  device  is  simple  and  can  be 
attached  to  any  of  our  incubators  at  a 

trifling  expense.  It  is  connected  by  sim- 
ply screwing  an  ordinary  electric  plug 

into  the  lamp  socket  of  any  standard  elec- 
tric light  fixture  and  turning  on  the  key. 

The  Helburger  Electric  Furnace 

The  Helburger  electric  furnace  is  a  re- 
cent Swiss  production,  and  it  is  intended 

for  melting  metals  or  other  substances 
in  a  crucible  which  can  be  brought  up  to 
a  very  high  heat  within  a  few  minutes. 
The  apparatus  is  a  most  convenient  one 

to  use  and  can  be  set  up  almost  any- 
where, as  it  carries  its  own  transformer 

and  the  whole  outfit  on  a  small  base. 

What  is  to  be  noticed  is  the  new  meth- 
od for  overturning  the  crucible  so  as  to 

pour  out  the  molten  metal  in  the  best 
way,  and  this  is  done  by  a  lever  at  one 
side,  after  taking  off  the  outer  half  of 
the  protecting  cover  which  surrounds  the 
melting  pot. 

The  whole  apparatus  is  combined  so 
as  to  give  all  the  different  heats  which 
are  needed,  simply  by  working  a  hand 
wheel   and   switch  lever   for   controlling 

THE  NEW  HELBURGER.  FURNACE 

the  current.  On  top  is  a  measuring  in- 
strument for  observing  the  amount  of 

current  used.  Dr.  Ludwig  Weiss  of 
Munich  finds  in  his  experiments  with 
the  new  melter  that  the  bottom  of  the 

crucible  is  several  hundred  degrees  hot- 
ter than  the  rest,  so  that  the  heat  is  bet- 
ter applied  where  it  is  needed.  He  finds 

that  in  ten  minutes  it  reaches  a  temper- 
ature of  2,700°  F.  and  in  33  minutes  the 

extremely  high  temperature  of  4,500°  F. 
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At  this  intense  heat  almost  everything 

melts,  even  quartz  sand,  which  is  so  diffi- 
cult to  melt  except  in  the  powerful  heat 

given  by  the  electric  furnace. 

X'Rays  in  the  Study  of  Flowers 
The  applications  of  the  X-rays  to  the 

study  of  phenomena  invisible  without 
their  aid  continually  increase  in  number. 
Some  of  the  results  are  rather  more 

curious  than  useful,  but  substantial  ad- 
ditions to  knowledge  are  being  made  in 

this  way.  One  of  the  latest  scientific  uses 

found  for  the  rays  is  in  revealing  the  in- 
ner structure  of  flowers  and  fruit  buds. 

In  some  respects  this  is  a  better  method 
than  dissecting  for  the  study  of  certain 
parts  of  plants. 

German  Boat  Whistle 

The  equipment  shown  in  the  accom- 
panying picture  with  the  odd  arrange- 

ment of  the  electric  motor  serves  as  a 

whistle  upon  small  German  boats.     The 

sound,  electrically  produced  in  the  upper 

lamp-like  part,  is  hastened  on  its  way  by 
a  fan.  When  installed  the  outfit  is  en- 

closed in  a  moisture-proof  cylindrical 
casing  which  fits  upon  the  base  plate. 
The  roof  is  conical  with  extending  edges 
similar  to  the  cap  over  the  old  fashioned 
stove  pipe  chimneys.  The  tone  of  the 

"motorsirene"  is  sharp  and  clear. 

Electric  Dishwasher 

Many  dishwashers  of  an  automatic 
nature  have  been  invented  and  some  have 

been  placed  on  the  market,   not  all  of 

ODD  MOTOPv  OPERATED  WHISTLE 

DISH  WASHER  EFFECTIVE  FOR  RESTAURANTS 

which  have  been  successful  or  practical. 
The  motor  operated  washer  shown  in  the 
illustration,  however,  is  very  effective; 
in  the  kitchen  of  a  small  hotel  where  it 

is  installed,  one  girl,  by  simply  putting 

the  dishes  in  and  taking  them  out,  ac- 
complishes as  much  as  six  girls  formerly 

did,  washing  them  by  hand.  In  oper- 
ating the  washer,  the  dishes  arc  stacked 

in  wire  baskets  which  arc  placed,  one 
at  a  time,  in  the  first  or  larger  tank  where 
warm  water  is  forced  over  them ;  the 
basket  is  then  transferred  to  the  smaller 
tank  where  the  dishes  arc  rinsed  with 
hot  water,  after  which  they  dry  quickly 
without  wiping. 
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Ignition  Tested  by  Hitenagraph 

The  Hitenagraph,  deriving  its  name 
from  its  accomplishments  (high  tension 
graphic  recorder)  is  an  instrument  by 
which  a  graphic  record  is  made  of  the 
heretofore  illusive  high  tension  or  sec- 

ondary electric  currents  used  in  ignition 

timing  of  each  cylinder  and  also  the  in- 
tensity of  the  spark  by  the  area  affected 

by  it  on  the  chemically  prepared  chart. 
The  chart  is  divided  into  180  degrees 
and  travels  twice  as  fast  as  the  magneto 

being  tested,  so  that  each  time  the 

magneto  produces  a  spark — which  is 
ordinarily   twice   per    revolution   or    180 

THE  HITENAGRAPH   AND  ONE  OF  ITS   RECORDS 

on  automobiles,  motorcycles,  etc.  It 
tests  and  reveals  the  trouble  in  ignition 

systems. 
The  device  is  shown  connected  to  an 

automobile  magneto. 
The  ignition  system  under  test  is 

simply  connected  to  the  Hitenagraph, 
and  the  driving  wheel  (c)  is  turned, 
causing  the  magneto  (a)  to  rotate  at  the 
same  speed  and  the  chart  drum  (d)  at 
an  increased  speed  so  arranged  that  the 
spark  index  (b)  which  travels  (through 
connection  with  a  worm)  longitudinally 
across  the  chart  drum  (d)  is  always 

diametrically  adjacent,  at  the  time  the 
discharge  should  occur,  to  the  line  on 
the  chart  itself  on  which  the  last  pro- 

duced spark  registered. 
In  this  way  is  shown,  by  the  alignment 

of  the  sparks  on  the  chart,  the  relative 

degrees  apart — the  chart  has  made  a 
complete  revolution  and  each  succeeding 
spark  should  fall  on  the  same  line  of  the 
chart  as  the  one  preceding  it. 

On  the  chart,  (a)  shows  a  magneto  out 
of  time  five  degrees  and  also  shows 

plainly  how  much  better  the  spark  is  at 
"advance"  than  at  "retard."  At  (b)  is 

shown  a  "hitenagram"  of  the  same  mag- 
neto after  being  repaired. 

"Tricity"  Ship  Heater 
Although  electric  heaters  are  now  put 

to  such  a  great  variety  of  uses,  ship- 
board heating  is  a  field  that  has  been 

somewhat  neglected.  This  want  is  now, 
anticipated  by  the  new  Tricity  ship 
heater  of  English  make  designed  for 
staterooms  or  saloons. 
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The  Tricity  design  uses  a  low  heat  so 
that  there  is  no  danger  of  fire.  It  consists 
of  a  stout  cast  iron  grid  containing  /the 
patented  heating  element  and  giving 
about  five  square  feet  of  heating  surface. 

SHIP  HEATERS 

The  pedestal  heaters  can  be  used  singly 
in  a  stateroom  or  in  groups  of  two  or 
three  for  saloon  heating.  Another  way 
is  to  mount  a  series  of  heaters  under 

seats  as  shown  and  in  this  case  they 
can  be  located  in  a  low  space. 

Ice  Cream — 10,000  Quarts  a  Day 
Supplying  90,000  people,  each  with  a 

dish  of  ice  cream  daily,  is  an  ambitious 
task.  Yet  in  Philadelphia  there  is  one 

company  which  undertakes  to  do  this — 
in  other  words,  it  turns  out  10,000  quarts 
of  ice  cream  in  a  day. 

Realizing  the  specific  advantages  of 
electrical  operation  from  an  economical 
as  well  as  sanitary  point  of  view,  the 
company  has  equipped  its  factory 
throughout  with  electric  drive,  a  total  of 

seventeen  motors  with  an  aggregate  ca- 
pacity O'f  139  horsepower  having  been  in- 

stalled. 

Most  of  these  motors  are  used  for  re- 
frigerating purposes,  the  ice  being  used 

only  for  preservation  of  the  ice  cream 

in  its  frozen  state  during  its  transpor- 
tation from  the  factory  to  its  destination. 

The  cream  is  brought  to  the  factory  in 
sterilized  cans  from  dairy  farms,  where 
every  precaution  is  taken  to  insure  purity. 
It  is  pasteurized  by  the  latest  scientific 
process  and  forced  through  slow  cooling 

coils  until  it  reaches  the  proper  temper- 
ature, when  it  is  automatically  delivered 

to  a  silver  lined  mixing  machine,  or  ho- 
mogenizer;  the  other  necessary  ingredi- 

ents, including  sugar  and  macerated 
fruits,  are  also  introduced,  and  all  thor- 

oughly mixed  into  one  homogeneous 
mass.  This  machine  is  belted  to  a  shaft 

driven  by  a  ten  horsepower  Westing- 
house  motor,  which  also  drives  the  cool- 

ing apparatus. 
From  the  mixing  machine  the  prepared 

cream  is  forced  through  a  series  of  cool- 
ing coils,  passing  at  decreasing  temper- 

ature into  the  six  40  quart,  individual, 
German  silver,  lined,  freezing  machines, 
each  driven  by  a  three  horsepower 
induction  motor,  as  shown  in  the  picture. 

A  BATTERY  OF  ICE  CREAM  FREEZERS 

The  cylindrical  freezer  is  surrounded  by 
a  brine  jacket,  the  brine  being  kept  in 
constant  circulation  by  the  brine  pump, 

which  is  driven  by  a,  ten  horsepower 
motor.  When  the  cream  reaches  a  con- 

sistency which  will  just  permit  of  its  be- 
ing poured,  it  is  drawn  out  of  the  freez- 
ers into  ice  cream  cans. 

A  particularly  interesting  feature  of 
this  installation  is  the  method  of  deter- 

mining when  this  consistency  has  been 

reached.  This  is  accomplished  by  the  in- 
stallation in  each  freezer  motor  circuil 

of  an  indicating  anuneter  which  shows 
the  current  taken  by  the  motor  driving 
that  particular  freezer.  Of  course,  as 
the  cream  hardens  the  motor  performs 
more  work  and  naturally  the  ammeter 
needle  indicates  this,  so  thai  it  is  a  sim- 

ple matter  \o  graduate  the  ammeter  scale 
to    determine    (he    consistency    of    the 



With  showers,  squalls,  storms  and 

washouts  the  lighting  companies  through- 
out the  country  were  taxed 

Electric  to  the   utmost   during   the 
Service  in  month  of  March.  Even  in 
Flood  and  those  cities  that  were  not  in 

Storm  Week  the  path  of  tornado  and 
flood  unusual  conditions 

were  felt,  for  dark  days  due  to  cloudy 
weather  brought  a  great  increase  to  the 
various  lighting  loads.  More  than  half 
the  days  during  March  were  cloudy ;  49.2 
per  cent  of  the  first  25  days  alone  being 
unusually  dark.  That  this  condition  was 
out  of  the  ordinary  is  seen  in  comparison 
with  the  same  month  of  last  year,  when 
only  one-third  the  days  were  what  the 

lighting  companies  term  "dark  days." 
It  is  on  such  days  as  these  that  the 

central  stations  are  put  to  it  to  prove 
their  efficiency,  and  very  few  cases  were 
reported  where  they  fell  down  in  the 
emergency.  Of  course  in  the  cases  in 
Ohio  and  Indiana,  where  whole  towns 
were  inundated  and  the  lighting  plants 
swamped,  the  loss  of  light  was  but  a 
single  element  in  a  great  catastrophe. 
And  even  in  those  cases  the  service  was 

resumed  without  great  delay  in  places 
where  the  transmission  system  had  not 
been  wiped  out. 

Where  dark  days  were  the  only  prob- 
•lem  the  increased  load  was  met  simply 
through  the  preparedness  of  the  stations. 
The  most  trying  time  during  the  entire 
period  for  the  cities  of  the  East  came 
on  the  morning  of  March  6th,  when  a 
sudden  shift  in  the  wind  brought  great 
banks  of  clouds  out  of  the  northwest. 

The  pall  reached  New  York  shortly  after 

eight  o'clock,  by  eight-thirty  the  city  was 
in  darkness   and  the  demand  for  current 

came  from  all  quarters.  In  a  period  of 
hardly  ten  minutes  more  than  a  million 
50  watt  lamps  had  been  turned  on.  The 
sudden  demand  was  met  without  the  least 

drop  in  the  supply  voltage,  for  a  warn- 
ing had  been  sounded  by  the  central  sta- 
tion weather  man. 

New  York  is  supplied  with  light  and 
power  from  the  great  Waterside  station 
of  the  New  York  Edison  Company,  and 
on  the  top  of  this  building  is  the  weather 
man.  He  is  not  a  weather  prophet  in 

any  sense;  he  simply  watches  the  "sky 
from  his  lofty  station  and  reports  to  the 
system  operator  the  appearance  of  every 
cloud.  He  sounded  his  first  warning  on 

this  morning  shortly  after  eight  o'clock, 
at  a  time  when  twelve  of  the  big  genera- 

tors were  meeting  a  demand  of  96,000 
kilowatts.  This  big  load,  or  at  least  100,- 
000  horsepower  of  it,  was  being  supplied 
the  motors  on  the  company  system. 
Twelve  thousand  was  being  used  in  the 
aqueduct  construction,  another  12,000 

was  being  used  by  the  builders  of  the' 
subway,  and  the  balance  was  for  the  mo- 

tor driven  factories  of  New  York. 

At  eight-thirty,  when  the  day  was 
blackest,  hundreds  of  offices  and  shops 
began  their  work.  The  result  was  that 

thousands  of  lamps  were  turned  on  be- 
tween half-past  eight  and  20  minutes  of 

nine.  The  effect  was  recorded  at  Water- 
side when  the  meters  jumped  from  96,000 

kilowatts  to  154,000  kilowatts,  while 
down  in  the  basement  the  fires  roared 

under  a  hundred  boilers,  and  eighteen 
dynamos  whirred  to  meet  the  demand. 

At  nine  o'clock  the  clouds  had  blown 
away.  One  by  one  the  engines  slowed 
down  until  only  twelve  were  running. 
The  demand  had  returned  to  normal. 
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An  old  man  who  had  led  a  sinful  life  was 
dying,  and  his  wife  sent  for  a  nearby  preacher 
to  pray  with  him. 

The  preacher  spent  some  time  praying  and 

talking,  and  finally  the  old  man  said:  "What 
do  you  want  me  to  do,  Parson?" 

"Renounce  the  devil,  renounce  the  devil," 
replied  the  preacher. 

"Well,  but  Parson,"  protested  the  dying 
man,  "I  ain't  in  position  to  make  any  enemies." 

Visiting  his  home  town  after  many  years' absence,  a  gentleman  met  Sam,  the  village  fool. 

"Hello,  Sam,"  he  said.  "Glad  to  see  you. 
What  are  you  doing  now?  Still  pumping  the 

church  organ?" "Yessir,  I'm  still  pumping  the  organ.  An' 
say,  Charlie,  I'm  gettin'  to  be  a  pretty  fine 
pumper.  The  other  day  they  had  a  big  organist 
over  from  New  Haven,  and  I  pumped  a  piece  he 

could  'nt  play." 

"You  can't  always  tell  from  appearances. 
Now,  Brown  doesn  't  look  as  though  he  knew 
very  much,  but  he's  really  accomplished." 

"That  so?" 
"Yes,  he  can  read  his  own  gas  meter  and 

knows  how  much  electricity  a  kilowatt-hour  is." 

First  Coster  (outside  picture  dealer's  window) 
— "Who  was  this  'ere  Nero,  Bill?  Wasn't  he 
a  chap  that  was  always  cold?" 

Second  Coster — "No;  that  was  Zero;  anuver 
bloke  altogether." 

"  doing  to  get  out  here  and  stretch  your  legs?" 
asked  the  traveling  man  of  his  companion,  as 
the  train  stopped. 

"What,  place  is  it?"  inquired  the  other. 
"Chicago." 
"No,  1  had  a  leg  stretched  here  once  before." 

Mrs.  Fussy  (on  her  first  visit  to  Niagara 
Falls)  —  "Oh,  Harry.  That  reminds  me  I 
forgot  to  turn  off  the  water  in  the  kitchen  sink." *      *      * 

"So  you  are  going  to  Reno?" 

"Isn't  it  rather  sudden?" 
"Oh,  no,  not  at  all.  My  husband  and  I 

haven't  been  living  together  since  last  April; 
but,  you  see,  he's  an  automobile  racer,  so  I 
thought  1  wouldn't  do  anything  in  a  hurry. Now  that  all  the  races  for  the  Summer  have 

been  held  1  don't  see  any  use  in  waiting  any 
longer." 

Son  —  "  Why  do  people  say  '  I  )ame  ( lossip'?" 
Father    -  Because  they  are  too  polite  to  leave 

off  the  *e."' 

"Do  you  act  toward  your  wife  as  you  did 

before  you  married  her?" 
"Exactly.  I  remember  just  how  I  used  to 

act  when  I  first  fell  in  love  with  her.  I  used  to 
hang  over  the  fence  in  front  of  her  house  and 
gaze  at  her  shadow  on  the  curtain,  afraid  to  go 
in.  And  I  act  just  the  same  way  now  when  I 

get  home  late." 
»      *      * 

"And  so,  after  inviting  your  friends  to  a  game 
dinner,  you  were  not  served  with  any  part  of 

the  bird!" "Oh,  yes;  I  got  the  bill." 

"Geese  are  supposed  to  be  symbolic  of  all 
that  is  foolish."  "Well,  goon."  "But  you  never 
see  an  old  gander  hoard  a  million  kernels  of 
corn  and  then  go  around  trying  to  mate  with  a 

gosling." 
The  editor  heard  the  report  and  hurriedly 

made  an  item  of  it,  which  he  printed  in  I  Ins 
fashion: 

"  'Our  esteemed  fellow  citizen,  John  (1.  Har- 
ris, will  go  to  Hie  hospital  tomorrow  to  he  opera- 
ted upon  for  the  removal  of  his  appendix  by 

Dr.  Smith,  lie  will  leave  a  wile  and  three 

children.'  " The  best  man  not  ieed  I  hat  one  o(  1  he  w  edding 
guests,    a.   gloomy    looking   voting   man,    did    nol 
seem  to  be  enjoying  hi 
ing  about  as  though  he 
The  best   man  look  il   u 
up. 

"Er  —have  you  kisse 

by  way  of  introduction. '"Not  lately,"  replied 
far  away  expression, 

dep- 

had losi  his  [asl  ir 
.en  himseli  to  cheer 

1    the   bride?"    lie   a 

the  gloomy  one  w 

end, lu.ii 

sked 

ill  a 
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SPEAKING   OF  HIGH  FREQUENCY  TREATMENTS 

CHILDREN  GROWN  IN  ORDINARY  fllR\  ̂ ^ 

7HE  HYPOTHESIS  THAT  THE HUMBRfiLS  TWO  &  TWO  WHEM 
hdobd  together  produce  the  sum  of 22  is  ludicrously 
errqneovs-thosb  who  urintrihT/hstobbtrue  are 

SUFFERING  FROM  /)  CUTB  OSSIFICATION 'OF  THE  CEREBELLUM 
OR  POSSIBLY  P)EZO  CRYSTflLIZIT/OM  OF^^^S 

THE  2  YG,  OBRQNCHIfi  T£  RHIPIPOGL  OiSn  JE^    ' ' GQSTR0POPZ>  —TWO  PLUS  TWO  EQUALS 

FOUR  " 

CHILDREN    GROWN /N  ELECTRIFIED  dTNOSPURE 

WILL  POSSIBLY    BE  DIFFERENT-   
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Lights  for  Indian  Aristocracy 
In  the  vicinity  of  Karachi,  India, 

there  is  no  central  power  plant  and  elec- 
tric light  is  still  more  or  less  of  a  novel- 
ty. Some  of  the  richer  class  maintain 

small  plants  of  their  own,  but  when  they 
deem  this  too  costly,  and  when  they 
want  electric  light  for  weddings  and 
other  important  occasions,  they  go  out 
and  hire  it. 

The  Eastern  Electric  and  Trading 
Company,  the  only  firm  in  those  parts 
dealing  in  electrical  apparatus,  maintains 
a  complete  generating  set  with  all 
fittings  and  accessories,  ready  to  send 

out  at  a  moment's  notice.  On  the 
opposite  page  is  a  picture  of  this  plant 

fitted  up  at  a  recent  wedding  and  sur- 
rounded by  the  engineering  staff  that 

usually  does  service  with  the  set. 

ation.     In  each  case  there  is  another  of 

Nature's  secrets  yet  to  be  discovered. 

The  Secret  of  Electric  Fishes 

There  are  about  50  species  of  fish 
known  to  possess  electrical  organs 
capable  of  imparting  a  shock.  A  special 
study  of  some  of  them  has  been  made 
by  Professor  McKendrick,  of  Glasgow 

University,  with  the  purpose  of  ascer- 
taining the  source  of  their  peculiar  pow- 

er. He  finds  that  the  electricity  is  gen- 
erated in  specialized  organs,  which  arc 

either  modified  muscles  or  modified 

glands,  structures  which  in  all  animals 
manifest  electric  properties.  In  economy 
of  production  these  electric  organs  are 

said  far  to  surpass  anything  yet  con- 
trived by  man,  just  as  the  light  of  the 

glowworm  excels  in  a  similar  sense  our 

best   efforts   to   produce   cheap    illumin- 

African  Native  Police 
Until  the  introduction  of  electric 

torches  into  police  circles  in  East  Africa, 
the  native  constabulary  were  severely 
handicapped  in  their  night  work.  They 
had  to  use  old-fashioned  oil  lamps  of  the 

London  police  variety — very  unsatis- 
factory and  obsolete.  But  now  the  na- 

tive police  have  all  been  issued  electric 

A  SQUAD  OF  AFRICAN   POLICEMEN 

torches  and  have  been  able  to  give  better 
service  in  consequence.  As  the  villages 
are  very  badly  lighted,  in  most  cases 
with  poor  oil  lamps  at  long  intervals,  the 
police  were  obliged  to  make  the  best  o\ 
a  very  bad  job,  and  it  is  surprising  that 
there  were  not  more  crimes  committed 
without  detection. 

The  policemen  are  enabled  to  signal 
to  each  other  at  night  by  this  means, 
for  many  of  them  have  been  taughl  to 
use  the  Morse  code  with  the  lamps 
Of  course  this  is  a  great  benefit  to  the 
police  service  and  to  the  public. 

12') 
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Medinah  Temple,  Scene  of  the 
N.  E.  L.  A.  Convention 

The  largest  body  of  its  kind,  the  Na- 
tional Electric  Light  Association,  will 

hold  its  1913  Convention,  June  2  to  6,  in 

Chicago's  newest  and  largest  assembly 
place,  Medinah  Temple,  home  of  the  An- 

cient Order  of  the  Nobles  of  the  Mystic 
Shrine.  This  building  faces  Cass  Street 
and  extends  from  Ohio  Street  to  Ontario 

Street.  It  is  of  fireproof  construction. 
The  mosque  is  designed  in  pure  Arabic 
style  of  architecture  and  decoration.  A 

rich  exterior  polychrome  effect  is  pro- 
duced by  a  blending  of  mottle  brown, 

cream,  red  and  blue.  The  two  domes 
rest  on  a  structural  steel  framework. 

The  auditorium  seats  5,200  and  the 
stage  measures  70  by  75  feet.  The 
acoustics  of  the  place  are  perfect.  From 
any  of  the  most  distant  balcony  seats  one 
can  distinguish  between  the  sound  of  a 
penny  and  that  of  a  dime  dropped  from 
the  hand  of  a  person  at  any  point  upon 
the  floor  of  the  stage. 

There  are 

150X100  Shrin- 
e  r  s  in  the 

world  t  o-d  a  y 
and  of  this 
number  11,000 
hold  their 

meetings  i  n 

Medinah  Tem- 

ple. The  mem- bership of  the 
N.  E.  L.  A.  is 
12,400  so  that 

ample  accom- 
modations are  afforded  within  the  struc- 

ture, and  spacious  parlors  and  smok- 
ing rooms  are  provided  on  various 

floors. 

From  the  center  of  the  great  dome  in 
the  Auditorium  is  suspended  a  massive 
electrolier  whose  beauty  of  design  and 
color  when  illuminated  holds  the  observer 

spellbound.    The  Temple  lighting  equip- 
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ment  includes  four  25  ampere  spotlights, 
sixteen  150  watt  tungsten  lamps,  176  of 
25  watts,  1,076  of  40  watts,  130  of  50 
watts  and  20  of  100  watts.  Everything 
that  could  be  delegated  to  electric  power 
was  provided  for  by  the  architects,  Huehl 
and  Schmid  of  Chicago. 

The  emergency  lights  are  entirely  inde- 
pendent of  the  main  lighting  service.  A 

plan  of  each  part  of  the  lighting  circuit 

reposes  on  the  electrician's  desk,  so  that 
should  any  light  or  group  of  lights  fail, 
the  exact  cut-out  box,  fuses  and  switches 
can  be  located  in  an  instant.  In  the 

motor    equipment    is   a   ten   horsepower 

passes  through  warming  coils.  At  every 
other  seat  in  the  auditorium  is  the  ter- 

minus of  a  ventilating  pipe. 

An  automatic  fire  pump  equipment  is  in- 
stalled  and  its  50  horsepower  motor  is  ar- 

ranged also  to  raise  the  twelve  ton  steel, 
stage  curtain  which,  with  its  backing,  is 
nine  inches  in  thickness.  Including  the 
dumb  waiter  and  elevator  motors  there 

are  eighteen  motors  in  the  building,  total- 
ing 212  horsepower. 

The  use  of  electricity  for  one's  conven- 
ience begins  with  the  checking  of  coat 

and  hat.     Each  set  of  racks  is  provided 
with  an  incandescent  lamp.    When  a  set 

is  hung  full  of  wraps  the  light  is 
turned    out.       The    checkers    thus 

lose  no  time  in  looking  for  vacant 
racks  and  can  keep  busy  until  the 

turbine  vacuum  cleaner,  M  openings  be- 
ing distributed  about  for  hose  attach- 

ment. The  sewerage  and  ventilation 

systems  are  likewise  taken  care  of  by  elec- 
tric power.  In  summer  electric  fans 

force  the  air  through  a  water  spray  to 
remove  the  dust  and  then  through  cool- 

ing chambers ;  in  winter  the  washed  air 

10,000  checks 

arc  passed  out. 
T  h  e  dining 

r  o  o  m  in 
neath  the  audi- 

torium will  be 

used  For  ex- 
hibits. 
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The  Society  for  Electrical  Development 
By  J.  M.  WAKEMAN,  General  Manager 

A  number  of  men  gathered  in  the  Engineers'  Club  in  New 
York  were  discussing  the  recent  conference  of  The  Society 

for  Electrical  Development.  If  "There  is  a  novelty  about  an 
entire  industry  combining  for  the  education  and  benefit  of 

the  general  public,"  said  one.  "That  is  what  interested 
me  most.  While  all  the  interests  represented  at  the  meetings 
realize  that  the  electrical  industry  as  a  whole,  and  their  own 

particular  interests,  will  be  benefited  by  the  work  of  the 

Society,  the  greatest  benefit  will  accrue  to  the  public." 
IfVarious  interesting  plans  had  been  submitted  at  this  con- 

ference in  New  York,  including  advertising  campaigns, 
traveling  electrical  shows,  moving  pictures,  attractive  window 

displays,  popular  lectures,  committees  to  co-operate  with 
other  societies  and  a  school  for  training  salesmen.  IfVery  few  people  realize  that  electricity 
is  the  one  thing  which  has  steadily  decreased  in  cost  to  the  consumer  during  the  last  fourteen 
years,  which  is  the  period  covering  the  marked  increased  cost  of  living.  The  public  is  only 
just  learning  that  electricity  is  no  longer  a  luxury,  that  it  is  something  which  everyone  can 
afford  to  use  better  than  he  can  afford  to  do  without.  All  the  little  electrical  conveniences 

which  go  to  make  the  home  attractive  and  comfortable,  though  inexpensive  to  the  user,  are 
yet  an  important  factor  in  keeping  the  central  station  load  even,  and,  in  consequence,  the 
more  electricity  is  used  the  easier  becomes  the  problem  of  the  central  station,  and  the  cheaper 
can  current  be  supplied.  Iflf  the  Society  succeeds  in  carrying  out  its  plans,  every  home  in 
the  United  States,  which  makes  any  claim  to  elegance  or  even  comfort,  will  be  equipped  with 
so  many  electrical  conveniences  that  people  will  wonder  how  they  ever  got  along  without  them. 

The  Jovian  Order 
By  F.  E.  WATTS.  Reigning  Jupiter  of  the  Jovian  Order 

The  purpose  of  the  Jovian  Order  is  briefly  set  forth  in  the 

following  language:  "  The  object  of  this  Order  is  the  cultiva- 
tion of  the  spirit  of  fraternity  and  good  fellowship  from  which 

may  be  evolved  practical  plans  of  commercial  co-operation 
for  the  promotion  and  popularization  of  electricity  in  the 

/^.-  world's  work."     1fThe  necessity  and  value  of  establishing 
■''"w  -."-'  V  harmonious  relations  among  men  engaged  in  the  electrical 

I JH  business  in  any  locality  is  being  more  generally  recognized 
to-day  than  ever  before.  The  growth  and  development  of  any 
city  electrically  will  depend  largely  upon  the  development  of 
such  happy  relations.  This  condition  the  Jovian  Order  is 
attempting  to  bring  about  by  means  of  Electrical  Leagues  in 

various  cities.  We  believe  that  before  men  can  co-operate 

to  practical  advantage,  they  must  first  "get  together"  on  a  friendly  basis  where  each  is 
ready  to  "give  and  take."  TfWhen  the  spirit  of  co-operation — the  desire  to  co-operate 
— has  been  instilled  into  men,  the  first  bridge  has  been  crossed  on  the  highway  of  co-opera- 

tive effort,  and  the  way  is  paved  for  serious  practical  work  which  has  for  its  purpose 
the  development  and  growth  of  the  electrical  business.  IfThe  recognition  of  the  possibilities 
of  such  an  organization  in  the  electrical  field  is  rapidly  growing  and  this  accounts  largely  for 
the  great  increase,  during  the  past  few  years,  in  the  membership  of  the  Jovian  Order,  fit 
cannot  be  doubted  that  this  Order,  with  over  10,000  members  working  earnestly  to  exemplify 
its  object,  and  with  the  active  support  of  men  prominently  identified  with  the  industry,  will 
have  a  powerful  influence  for  good  upon  the  development  of  the  electrical  business  to  its  fullest 
extent. 



POPULAR    ELECTRICITY    MAGAZINE 133 

The  Electric  Railway  Situation 
By  GEORGE   H.   HARRIES,  President  American  Electric  Railway  Association 

The  electric  railway  "situation"  to-day  is  for  the  most 
part  financial.  With  respect  to  efficiency  and  economy  of 
operation  there  are  few  shortcomings,  and  these,  wherever 
practicable,  are  being  remedied;  but  the  most  successful 
management  is  unable  to  deal  in  any  other  than  temporary 

^fc[y  |  fashion  with  propositions  that  involve   the  raising  of  new 

,^--*-Vv'  Bfe^.^^^  capital.    jfThere  has  been  great  increase  in  the  cost  of  material 
j^fefe^  and  labor;  oppressively  exalted  taxation  has  become  common; 

the  multiplicity  of  transfers  continues  to  diminish  revenue; 

HL     I  lines  have  been  unfairly  and  even  forcibly  extended;  equip- 

ment and  service  requirements  are  more  and  more  exacting — 
the  former  being  subject  to  public  whims  as  baseless  and  as 
changeable  as  those  of  fashion.  IfAnd  while  construction 

and  operating  costs  have  climbed  steadily  and  rapidly  and  the  length  of  ride  has  been  arbitrarily 
extended  the  fare  has  at  best  remained  constant  and  at  worst  has  suffered  heavy  discount. 

HMuch  effort  has  been  and  is  now  being  expended  on  definitely  establishing  the  proper  rate; 
the  conclusion  naturally  differing  as  population,  fixed  charges,  tax  demands  and  operating 
requirements  vary.  IfWhat  changes  of  fare  will  be  permitted  by  popular  opinion  is  wholly 
problematical  but  until  there  are  increases  in  the  now  unprofitable  communities  (probably  by 
the  adoption  of  the  zone  system)  there  will  be  growing  difficulty  in  securing  the  new  capital 
without  which  there  can  be  no  extensions  or  any  real  betterments.  TfThese  facts  are  now 
being  sown  broadcast.  How  long  will  it  be  before  the  country  understands  and  appreciates 

"the  electric  railway  situation?" 

f?
. 
 Agricult

ural  Engin
eering 

WJk  By  FRANK  KOESTER,  Consulting  Engineer 

The  rapidly  increasing  use  of  electricity  in  agriculture  is 
PR  one  of  the  most  important  developments  now  taking  place  in 

*    f  this  country.     The  benefits  which  will  result  will  not  alone 
affect  the  farmer,  but,  greatly  increasing  the  agricultural 

output,  will  be  of  vast  consequence  to  the  city  dweller.     '  A 
jA  motor  of  even  diminutive  size  does  the  work  of  a  man  at  far 

JJU&L  less  expense,  while  larger  units  economically  supplant  farm 
^U      ̂ M@  \  draft  animals,  whose  consumption  of  farm  produce  is  of  itself 

«|   ̂ fpl  ">  an  enormous  item.     Thus  in  supplanting  labor,  electricity 
has  a  most  profound  effect  upon  agriculture  since  agriculture 
demands  a  great  amount  of  labor  as   compared   with   the 

"        skill  involved.     1JThe  use  of  electricity  for  light,  heat   and 
power,  it  being  the  only  medium  so  adaptable,  means  far 

more  than  the  mere  saving  and  convenience,  for  it  has  the  effect  of  making  hours  of  labor  on 
the  farm  uniform  and  so  reduces  the  drudgery  that  farm  life  becomes  sufficiently  at1  racti\  e  to 
stay  the  drift  to  the  cities.  1|The  electrification  of  farms  is  being  greatly  stimulated  by  the 
practice  of  central  station  companies  in  running  feed  brandies  to  the  farms  from  their  main 
transmission  systems;  and  by  a  greater  attention  to  the  subject  on  the  pari  of  consulting 
engineers  who  are  placed  to  the  best  advantage  to  advise  the  farmer  of  the  kind  of  machinery 

and  equipment  which  will  give  him  the  most  economical  results.  *  Electric  fanning  is  Long 
past  the  experimental  stage,  and  the  farmer  to-day  who  is  not  alive  to  its  advantages  is  losing 
money.  Even  if  he  is  not  within  the  reach  of  a  central  station  supply,  tt  is  a  wise  policy  and  one 
widely  followed  to  install  his  own  electric  generating  plant. 
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Welfare  Work 
By  ARTHUR  WILLIAMS,  General  Inspector  New  York  Edison  Company 

The  National  Electric  Light  Association  takes  the  position 
that  it  is  the  duty  of  all  employers  to  provide  for  their  workers 

reasonable  hours,  good  occupational  conditions  and  recogni- 
tion for  satisfactory  personal  effort.  This  conviction  arises 

not  only  from  a  sense  of  justice,  but  also  from  the  knowledge 
that  this  is  sound  commercial  policy.  Time  was  when  effort 
of  this  sort  was  set  down  to  Quixotism  or  sentimentality,  but 

to-day  it  is  accepted  business  dogma  that  to  make  an  organiza- 
tion thoroughly  effective  those  connected  with  it  must  receive 

just  consideration.  ^Through  the  past  several  years  the 
Public  Policy  Committee  of  the  Association  has  given  careful 
consideration  to  various  methods  of  eliminating  friction 
between  employers  and  employed.  The  results  of  this  study 

were  summarized  in  its  191 1  report,  which  it  is  believed  has  had  material  influence  upon  the 

attitude  of  employers  in  many  different  lines  of  industry  toward  their  employees.  "The 
cost  of  accidents  inherent  to  our  industry,"  said  this  report,  "should  fall  not  upon  the  individual 
employee,  but  upon  the  industry  as  a  whole."  The  same  document  also  urged  the  provision 
of  sickness,  insurance  and  death  benefits,  and  the  institution  when  possible  of  employees' 
savings  funds  and  of  profit  sharing.  The  establishment  of  service  annuities — as  distinct  from 
pensions — was  also,  strongly  advocated,  it  being  felt  that  years  of  faithful  service  should  go 
toward  insuring  an  employee  against  privation  in  old  age.  IfSome  of  the  plans  recommended 

in  this  report  had  previously  been  adopted  by  Member-Companies,  and  others  have  since 
been  put  in  practice.  It  speaks  well  for  the  electrical  industry  that  it  has  been  a  leader,  not 
a  follower,  in  a  definite  progressive  plan  of  relationship  with  labor  which  seems  to  be  receiving 

world-wide  interest  and  approbation  in  every  department  of  human  endeavor. 

Electrical  Shops  and  the  Public 
By  GEORGE  B.   JOHNSON,  Manager  of  the  Electric  Shop,  Chicago 

It  was  considerably  less  than  ten  years  ago  that  the  flatiron 
was  about  the  only  electrical  household  convenience.  No 
one  would  think  of  starting  a  store  or  shop  with  only  electric 

irons.  To-day  in  the  larger  cities  you  will  find,  very  likely  in 
the  shopping  district,  a  well-appointed  shop  devoted  solely 
to  electrical  devices;  and  the  electric  iron  is  only  one  among 
hundreds  of  household  utensils,  beautiful  lighting  fixtures, 

heaters,  laundry  appliances,  vacuum  cleaners,  electro- 
vibratory  equipment  and  the  like.  And  these  shops,  as 
well  as  special  departments  of  similar  kind  in  the  great 
general  retail  establishments,  and  the  display  and  sales  rooms 

of  the  central  stations  themselves,  are  well  patronized — 
for  people  have  learned  that  there  is  now  such  a  thing  as 

"electrical  shopping"  and  commonly  recognized  places  in  which  to  do  it.  The  time  was  that 
to  select  anything  electrical  seemed  to  the  layman  to  involve  some  engineering  knowledge  and 
experience  too  deep  for  him.  Now  he  heads  very  confidently  for  the  electrical  store  and 
buys  anything  he  wants  from  a  battery  to  a  stationary  refrigerating  plant  and  converses 
knowingly  of  watts  consumption.  1JA11  this  is  but  indicative  of  the  popularity  of  electric 
current  consuming  devices.  Nowadays  those  who  operate  central  stations  and  believe  in 
pushing  the  sale  of  electricity  realize  that  it  is  very  essential  not  only  to  sell  electricity,  but 
also  to  assist  the  public  to  a  realization  of  the  exceeding  usefulness  and  convenience  of  such 
articles,  and  the  electric  shop  is  the  logical  outcome  of  this  broad  policy. 
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Electric  Clubs 
By  GEORGE    C.   KEECH,   President  Chicago  Electric  Club 

Apart  from  the  technical  societies  which  furnish  valuable 
scientific  data  to  the  electrical  industry  are  the  Electric  Clubs. 
In  each  of  our  30  foremost  cities  is  an  association  called  the 
Electric  Club,  the  Electric  League  or  the  Jovian  Club  with  a 
membership  of  200  to  700  composed  of  electrical  men.     The 

object  of  these  clubs  as  usually  announced  in  their  constitu- 
tions is  the  advancement  of  the  social  and  commercial  inter- 

ests of  their  members.     They  do  not  have  permanent  quarters 
with  the  usual  club  accommodations  but  meet  once  a  week 

at  a  suitable  location  for  luncheon,  listen  to  a  speaker  of  prom- 
inence on  a  popular  subject,  discuss  affairs  of  mutual  interest 

and   get   better  acquainted.     1fThe   membership   comprises 
the  real  men  in  the  industry,  presidents  and  managers  of  the 

central  stations,  supply  houses,  manufacturing  plants,  tele- 
phone  companies  and  contracting  firms,  and  the  young  man 

of  ambition  who  realizes  the  importance  of  his  acquaintance  with  these  men  of  experience. 

1[ At  a  recent  meeting  of  the  Chicago  Electric  Club,  Charles  G.  Dawes,  ex-Comptroller  of 
Currency  referred  to  a  quotation  of  ex-senator  Hoar  in  which  the  latter  stated  that  he 
measured  a  man  by  the  time  he  spent  with  his  business  associates  outside  of  business  hours. 

Here  is  the  great  advantage  of  the  electric  club  —  the  young  men  informally  at  the  table 
with  the  older,  absorbing  information  of  value  and  interest,  and  the  older  men  learning 
who  will  be  the  future  leaders  in  the  industry.     That  these  clubs  accomplish  their  purposes 
is  established  by  the  fact  that  the  dd  members  retain  their  interest  and  the  memberships 
are  rapidly  increasing. 

f| 
Electrical  Advertising 

By  J.  C.  McQUISTON,  Manager  Westinghouse  Department  of  Publicity 

Electricity  is  a  popular  subject  in  the  abstract,  but  the 

concrete  substance  is  so  shrouded  in  mystery  that  its  intro- 
duction to  the  public  is  handicapped  and  must  be  secured  by 

preaching  and  teaching  its  application.     The  interest  must 
first  be  secured  through  the  devices   themselves  and    then 
follow  with  the  wonderful  properties  of  electricity  which  are 
capable  of  so  many  applications  that  tend  to  make  life  more 
worth   living.     ̂ Success   in   electrical   advertising   depends 

on  the  co-operation  of  the  interests  involved.     The  national 
advertising  is  often  done  for  the  benefit  of  the  local  dealer, 
the  manufacturer  depending  for  his  profit  on  the  increase 
of  sales  through  him.     Domestic  applicances  in  particular 

read,"  and  the  mediums  sele 
pictures  has  naturally  led  to 
followed  by  their  use  as  adver 
were  among  the  first.     Films 

-  through  the  use  of  electrical 

when  used  in  clubs,  societies, '. 
will  doubtless  lead  to  its  adop 
trical  apparatus.     If  Not  the 

dressing.    A  well-dressed  wii 
the  name  of  each  device  prop 
lion  of  the  prospective  buye 

must  be  described  in  popular  terms  so  that  "he  who  runs  maj 
cted  accordingly.     IfThe  ever-increasing  popular  use  of  moving 
their  adoption  for  educational  purposes,  which  has  been  rapidlj 
rising  mediums;  in  which  field  the  electrical  companies,  as  usual, 
showing  a  human  interest  story  of  increased  domestic  happiness, 
devices  in  the  home,  have  proved  to  be  very  effective,  es  pi 
odgesand  similar  organizations.     The  advent  o(  the  kinetophone 
tionalso  as  a  means  of  disseminating  ideas  as  to  the  uses  of  elec- 
.cast  important  form  of  electrical  advertising  is  that  of  window 
idow  displaying  electrical  ware  in  an  attractive  manner  with 

-rly  displayed  (hereon  cannot  fail  to  secure  the  favorable 
•,  which  is  one  of  the  fundamentals  o(  salesmanship. 
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Growing  Popularity  of  Electric  Vehicles 
By  W.   H.  BLOOD.  Jr..  Stone  and  Webster 

Ten  years  ago  a  man  who  owned  an  electric  vehicle  was 
looked  upon  with  pity  and  was  considered  as  having  in  his 

possession  an  expensive  toy.  To-day  the  easiest  way  for  a 
woman  to  excite  the  envy  of  an  entire  community  is  to 
purchase  an  electric  coupe.  IfTen  years  ago  what  few 

electric  trucks  were  in  operation  would  hardly  propel  them- 
selves and  their  radius  of  activity  was  limited  to  a  very  few 

miles.  To-day  they  carry  loads  of  one,  three  or  five  tons  and 
make  from  40  to  60  miles  per  day,  replacing  several  pairs  of 

horses.  The  economy  of  the  electric  truck  compels  pro- 
gressive merchants  to  purchase  them  in  lots  of  from  ten  to  100. 

IfThis  wonderful  advance  in  popularity  is  perfectly  natural 
and  is  not  due  to  the  glittering  advertisements  of  vendors  of 

electric  cars  but  to  actual  performances.  What  car  can  compare  with  the  electric  coupe  in 

cleanliness,  comfort  and  simplicity?  Not  even  the  newest  of  the  self-starting  gas  cars,  where 
one  has  to  push  a  button  or  two,  throw  a  clutch,  then  adjust  gasoline  and  spark  and  shift 
the  gears  two  or  three  times.  With  the  electric  car  one  simply  throws  the  speed  lever  and  is 
off.  ̂ Another  great  argument  in  favor  of  electric  transportation  is  found  in  the  fact  that  the 
cost  of  electricity  has  during  the  past  few  years  gradually  been  reduced  by  successive  stages 

from  20  cents  per  kilowatt-hour,  until  now  large  users  are  able  to  get  their  electric  energy  for  three 
cents,  and  in  some  cases  even  as  low  as  two  cents.  During  this  time  the  cost  of  gasoline  has 
steadily  risen  from  fifteen  cents  a  gallon  to  eighteen  cents,  stopping  only  a  few  weeks  at 
20  cents  and  is  now  generally  quoted  at  25  cents,  with  a  good  prospect  of  a  still  further  rise  in 

price. 

^pk  Electric   Signs 
fl|  ̂   By  JAMES   M.    GILCHRIST,  Secretary  Federal  S.gn  System  (Electric) 

JHjPl!.  ̂   *  Aside   from   the   big,   spectacular,    display   sign    with   its 4.  wonderful  flashing  effects,   there  is  another  class  of  large 

m&T    f  electrical  signs  which  has  been  slow  in  starting  but  is  now 

mS&  rapidly  growing  in  favor.     These  are  the  large  signs  which 

^^■j  Ns^f  j^^^  progressive  manufacturers  arc  putting  on  their  factory  build- 
^J|  fi^^H^  mSs  an(l  roofs.     Every  large  factory  near  a  traveled  road  or 
^njpS<^H  ;!   railroad  has  an  undeveloped  advertising  power  which  the 

owners  have  been  slow  to  realize.     At  a  comparatively  small 

expenditure  for  original  sign  installation  and  electricity,  an 
advertising  medium  of  great  value  is  created.     Such  a  sign 
as  this  supplements  in  a  very  forceful  way  a  magazine  or 
newspaper  campaign,  as  it  locates  the  advertiser  in  the  mind 
of  the  prospective  customer  and  makes  his  establishment  an 
actuality  instead  of  only  a  name.     IfThe  city  slogan  or  city 

name  sign  is  another  type  which  is  becoming  considerably  used.     The  average  city  has  a  com- 
mercial association  or  board  of  trade  which  is  keenly  alive  to  the  desirability  of  attracting  new 

industries  and  these  associations  are  learning  that  a  well  lighted  sign  near  a  railroad  station 
announcing  the  name  of  the  city,  especially  if  it  is  supported  by  a  number  of  factory  signs,  will 
go  a  long  way  toward  impressing  the  traveler  with  the  characteristics  of  the  city  and  its  people. 
IfWith  the  great  increase  in  the  number  of  moderate  sized  door  and  window  signs  has  come  the 
problem  of  municipal  regulations  to  govern  their  use  so  as  to  prevent  abuse  and  secure  the  safety 
of  the  public.     The  tendency  is  almost  without  exception  to  sane,  reasonable  regulation  with 

adequate  inspection,  and  the  authorities  have  universally  the  support  and  assistance  of  pro- 
gressive central  station  companies  and  responsible  sign  builders  in  forwarding  such  a  policy. 
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Modern  Tendencies  in  the  Illuminating  Field 
By  M.  LUCK1ESH.  Physical  Laboratory,  National  Electric  Lamp  Association 

For  several  years  after  the  birth  of  illuminating  engineer- 

ing as  a  distinct  art/  and  science,  little  besides  the  purely- 
engineering  features  of  a  lighting  installation,  such  as  watts 

At  f  per  square  foot  of  floor  area  and  the  efficiency  of  light  sources, 
jj/EfUgbk.      k  was  considered.     Lately,  however,  has  come  an  awakening 

nrVCTlfc  to  ̂ e  ̂ ac*  t'lat  illummation  is  not  merely  an  engineering 
Hk  problem — that    proper    lighting    results    only    through    the 
Ha  co-operation  of  the  ophthalmologist,  the  architect,  the  dec- 
K,    \  orator,  the  fixture  designer  and  the  engineer.     IfThe  ophthal- 

mologist demands  that  light  sources  be  kept  out  of  the  normal 
field  of  view  and  that  their  intrinsic  brightness  be  reduced. 
These  requirements  are  usually  satisfied  by  hanging  the  units 

high  and  equipping  the  sources  with  diffusing  glassware  or 
protecting  shades,  or  by  resorting  to  indirect  lighting.  Polished  surfaces,  such  as  glazed 
paper,  are  being  condemned.  By  lowering  the  intrinsic  brightness  of  the  light  units  this  evil 
is  somewhat  reduced.  The  engineer  now  specifies  the  position  of  outlets.  Here  the  architect 

must  co-operate  early  in  the  design  of  a  building.  The  fixture  designer  must  produce  fixtures 
to  harmonize  with  the  style  of  decoration.  The  decorator  requires  light  of  proper  direction 
and  color  value  to  obtain  a  satisfactory  appearance  of  the  finished  interior.  Here  a  tendency 

toward  the  use  of  tinted  light  is  evident.  fMany  of  these  desirable  features  cannot  be  ob- 
tained except  at  the  expense  of  utilization  efficiency.  This  fact  and  the  tendency  toward  higher 

values  of  general  illumination  demand  high  efficiency  methods  of  light  production.  IfThe 
chief  tendency  in  the  illumination  field  is,  then,  toward  the  recognition  of  the  complexity  of 

the  problems  in  lighting  and  toward  the  full  realization  that  complete  success  is  the  culmina- 
tion of  proper  co-operation  of  all  interests. 

The  Central  Station  and  the  Consumer 
By  E.  L.  CALLAHAN,  Manager  New  Business  Dept.,  H.  M.  Byllesby  6-  Company 

When  speaking  broadly  in  considering  the  business  of 
making,  distributing  and  selling  electricity,  I  do  not  like  the 

term  "Central  Station."     The  American  people  want  and 
will  have  service.     The  more  proper  and  expressive  term  for 

%^^^^P^%k  ,  the  central  station,  or  any  concern  whose  business  it  is  to 
■'""    .^kEI^  administer  to  the  public  in  the  way  that  the  electric  light, 

JL      ,•'  '    v  gas,  telephone  or  telegraph  company  does,  is  "service  com- 
/JE  x  pany."      IfThe  old-time  feeling  on  the  part  of  the  people 

was  that  the  electric  service  company  had  a  luxury  to  sell 

at  fancy  prices;  subsequently  the  feeling  changed  to  one  of 
uncertainity  as  to  whether  or  not  the  company  really  meant 
that  it  did  desire  to  serve  the  public  and  the  people  individually 
with  what  was  recognized  as  a  necessity  to  comfortable  li\  ing. 

IfTo-day  the  public  knows  that  the  service  companies  have  spent  and  are  spending  huge  stuns  of 
money  in  order  to  bring  their  service  up  to  the  highest  standard  of  perfection,  to  be  sold  at  the 

lowest  possible  price  consistent  with  good  management,  and  that  it  is  the  desire  of  such  com- 

panies to  bring  the  service  to  the  consumer's  door — yes,  his  reading  lamp,  electric  iron  or 

motor — and  through  the  efforts  of  the  service  company's  experts  the  consumer  may  obtain 
the  requisite  light,  heat  or  power  in  the  most  satisfactory  manner.  1|The  consumer,  appiv 
ciating  this  real  and  essential  service  rendered,  will  lend  his  support  as  occasion  m 
to  protect  the  interests  of  the  company  to  the  extent  of  making  it  possible  to  continue  to 

improve  its  service  under  good  management— in  fad  the  value  of  the  service  sold  to  the 
consumer  depend 
and  consumer. 

larg< at. on   ih. 
tsts  lv 

Hi. 
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Advertising  Goods  Electrical 
By  FRANK  H.  GALE,  Advertising  Manager,  General  Electric  Company 

Long,  long  ago  it  was  written  by  "Poor  Richard,  His 
Almanac,"  that  "one  day  is  worth  two  to-morrows.  And  this 
truism  was  never  more  trite  and  applicable  than  in  the 

advertising  of  goods  electrical.  IfA  nation-wide  advertis- 
ing campaign,  be  it  ever  so  carefully  planned  and  cleverly 

executed,  must  signally  fail  of  its  true  purpose  if  it  has  not 

the  hearty  and  timely  co-operation  of  every  firm  who  retails 

that  manufacturer's  wares.  IfAn  extensive  advertising 
campaign  in  the  national  magazines  and  periodicals  is  always 
more  or  less  educational.  Electricity  may  be  as  old  as  the 
Pleiades,  but,  at  the  same  time,  it  is  all  very  new  and  strange 
to  the  average  person.  Through  the  medium  of  popular 
publications  the  electrical  manufacturer  can  tell  millions 

of  readers  what  electricity  will  do  in  the  home,  office  or  shop —  that  it  will  give  the  best  and 
cheapest  artificial  light,  the  cleanest  and  safest  heat  and  the  most  flexible  and  convenient 
power.  All  this  is  quite  possible  with  judicious  advertising,  but  it  remains  for  the  local  dealer 

to  sell  the  goods.  He  must  co-operate,  and  at  the  right  moment,  f  When  such  a  national  ad- 
vertising campaign  awakens  public  interest  the  wise  dealer  immediately  takes  advantage  of 

Jthe  situation  by  displaying  the  advertised  wares  in  his  show  window.  He  also  advertises  them 
in  the  local  newspapers  and  has  in  readiness  a  good  supply  of  posters,  booklets  and  other 

"follow-up  "  literature.  IfTrue  co-operation  between  manufacturer  and  dealer  in  advertising 
brings  prompt  and  sure  results. 

Ball  Room  Moonlight  Effect 
Ball  rooms  and  dance  halls  are  fre- 

quently equipped  with  electric  lights  ar- 
ranged to  produce  beautiful  effects  dur- 

ing the  dance  numbers  by  throwing  the 
lights  or  various  combinations  on  and 
off.  The  accompanying  picture  shows 
an  arrangement  that  I  use  to  produce  a 

moonlight  effect.  Behind  a  large  opal- 
escent globe  is  placed  an  arc  light.  On 

ordinary  direct  current  this  affords 
enough  and  diffused  light  to  illuminate 

a  large  hall  and  makes  a  capital  moon- 
light.— Paul  Cloke. 

terprising  Guatemalan  is  said  to  have  run 
wire  from  the  ship  to  the  shore  and  made 

effective  use  of  the  ship's  generating 
plant  to  supply  the  local  community.  A 
Philadelphia  salvage  company  has  suc- 

ceeded in  refloating  the  ship,  however, 
and  oil  lamps  will  probably  come  into 
fashion  again  in  Ocos. 

Sailed  off  with  City's  Light  Plant 
According  to  reports,  the  electric  light 

plant  which  has  supplied  the  town  of 
Ocos,  Guatemala,  for  the  last  four  years, 
is  about  to  weigh  anchor  and  put  out 
to  sea.  Four  years  ago  a  steamer  of  the 
Kosmos  line,  while  making  a  voyage  to 
San  Francisco  from  European  ports, 
was  carried  into  shoal  water  near  Ocos 

by  a  tidal  wave,  but  rested  on  an  even 

keel  with  undamaged  machinery.  An  en- 

1 1, 
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The  Story  of  Dayton 
By  T.  W.  CARROLL 

sion  Traffic  Superintendent,  Western  Union  Telegraph  Company 

The  Dayton  flood  as  I  saw  it  was  more 
terrible  than  the  San  Francisco  disaster 
because  in  the  latter  city  a  very  large 
portion  of  the  residential  district  was  not 
affected  and  the  people  could  escape  from 
the  burning  district.  They  saw  the  fire 

coming.  In  Dayton  a  very  large  por- 
tion of  the  residen- 
tial section  was 

overtaken  by  the 
water  before  the 

people  had  a 
chance  to  get  out. 
The  current  was 

described  to  me  by 
a  real  estate  man 
who  was  rescued 

in  water  up  to  his 
neck,  as  reminding 
him  of  Rapids  in 
Niagara  River. 
Houses  were  car- 

ried for  blocks, 
freight  houses  torn  down,  large  type, 
heavily  loaded,  freight  cars  were  swept 

away  and  big  oil  tanks,  20  feet  in  di- 
ameter and  as  high,  were  carried  for 

miles  and  placed  in  the  main  thorough- 
fares down  town. 

I  went  down  there,  primarily,  to  put 
the  Western  Union  Telegraph  Company 
in  Dayton  back  on  the  map,  for  it  is  one 
of  our  main  trunk-line  centers  with  five 
trunk  lines  east  and  north  and  four  south 
and  west. 

At  nine  o'clock  Tuesday  morning, 
March  25th,  the  employees  who  arrived 
at  the  main  office  attempted  to  leave  when 
the  water  rose  to  three  feet  but  the  force 

of  it  against  the  doors  was  so  great  that 
they  were  unable  to  open  them.  They 
escaped  by  a  back  window  and  climbed  a 
telegraph  pole  to  the  second  story.  Then  a 
fire  started  in  a  drug  house  near  and  they 
were  obliged  to  climb,  again,  to  the  third 
story  and  from  there  to  the  roof  and 

UTTER    DESOLATION 

work  away  from  the  fire,  finally  landing 
a  block  away  on  the  roof  of  a  building, 
where  179  people  were  marooned  until 
Thursday  night.  They  hooked  a  crate 
of  cabbage  as  it  floated  along,  a  crate  of 
whisky  and  a  crate  of  candy,  the  only 

food  they  had  until  taken  off  on  Thurs- 
day evening  in 

small  boats.  When 

rescued  they  all 
started  to  dance. 

One  young  fellow 
said  he  did  not 
know  anything 

about  dancing,  but 
that  he  danced  that 

"joy  dance"  just  as 
good  as  any  of them. 

In  our  office  we 
had  three  clocks  at 
different  heights. 
The  first  clock 

stopped  at  10:15  when  the  water  reached 
the  pendulum.  The  next  clock,  a  little 

over  two  feet  higher  up  on  the  wall,  stop- 

ped at  "11:27,  showing  the  rise  of  the 
water  to  have  been  about  two  feet  an  hour. 

The  first  telegraph  office  into  Dayton 
was  at  Wolf  Creek,  two  miles  west  of  the 

city  hall,  on  the  Pennsylvania  road.  That 

office  was  opened  at  eleven  o'clock  on 
Wednesday.  That  was  the  first  equip- 

ment we  had.  On  Wednesday  afternoon 
we  succeeded  in  opening  at  Miami  City. 
The  same  evening  we  got  in  touch  with 
the  Cash  Register  station  on  the  C.  L. 
&  N.  from  Cincinnati  and  operators  were 

sent  by  special  train  from  Cincinnati  to 
the  Cash  Register  station,  From  Indian- 

apolis to  Miami  City,  and  from  Toledo 
with  instructions  to  get  into  Eas1  Day- 

ton and  open  an  office  there.  The  latter 
crew  succeeded  in  opening  a  telegraph 
office  on  Thursday,  the  27th.  at  noon. 

The  water  receded,  and  on   Saturday. 
139 
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THE   MANNER  IN   WHICH    MANY   RESCUES   WERE   EFFECTED 

the  29th,  by  special  permission  of  Ad- 
jutant-General Wood,  we  were  author- 

ized to  take  possession  of  two  rooms  on 
the  second  floor  of  the  Beckle  House, 

one-half  block  from  our  old  office,  and 
that  night,  by  special  order,  we  were 

permitted  to  light  the  first  lamp  in  Day- 
ton in  four  days.  By  midnight  on  the 

29th,  R.  W.  Whitehead,  division  plant 

superintendent  had  eighteen  wires  work- 
ing in  to  the  Beckle  House,  with  a  total 

force  of  35  operators  divided  up  between 
the  Beckle  House,  the  Cash  Register, 
Miami  Cityand  the  East  Fifth  Street  Bell 
Telephone  Exchange,  and  Dayton  was 
again  in  touch  with  the  world.  To 
accomplish  this  much,  we  went  to  the 
outskirts  and  tested  wires  in  all  direc- 

tions and  then  we  used  emergency  cable 
over  houses,  along  the  sides  of  buildings, 
any  way  to  get  a  line. 

The  town  was  placed  under  martial 
law.  It  was  a  most  unusual  experience 

to  go  out  at  night  without  any  light  ex- 
cept that  on  the  automobile,  and  hear  a 

voice  out  of  the  darkness  command 

"Halt!"  And  it  was  necessary  to  stop 
or  be  shot  right  there,   for  looters  had 

made  this  rigid  order  necessary.  A  sen- 
tinel in  the  street  would  suddenly  loom 

up  before  the  automobile  light.  First 
you  would  see  only  his  shoes,  and  then 
gradually  a  soldier  with  his  gun  trained 
on  you.  We  were  obliged  to  carry  for 
three  nights,  two  men  of  the  National 
Guard  in  order  to  make  speed  in  looking 
after  what  lines  we  had  succeeded  in  es- tablishing. 

The  immense  accumulation  of  tele- 
graph inquiries  from  the  outside  world, 

Tuesday,  Wednesday  and  part  of  Thurs- 
day were  sent  to  Indianapolis,  Cincin- 
nati and  Columbus,  and  from  there  as 

soon  as  possible  hastened  by  train,  elec- 
tric car  and  automobile  to  the  flooded 

city.  We  delivered  under  the  direction 
of  Assistant  General  Manager  Cook,  be- 

tween Saturday  morning,  the  29th,  and 

Monday  noon,  the  31st,  over  10,000  tele- 
grams in  various  ways — by  personal 

calls  at  the  addresses,  special  delivery, 
automobiles,  motorcycles,  and  by  using 

the  United  States  mail  to  the  outlying- 
residential  sections.  We  pressed  into  serv- 

ice, through  the  kindness  of  Mr.  Fatter- 
son,  a  motorcycle  squad.     We  put  out 
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bulletins  and  told  people  where  to  come 

for  their  telegrams.  When  the  postof- 
fice  opened,  many  registered  their  names 
there. 

People  filed  telegrams  with  us  with  the 
address  and  signature  and  no  text  at  all. 
Some  filed  telegrams  with  the  address 
and  the  text  but  no  signature.  Others 

filed  messages  with  just  the  text  and  sig- 
nature. They  would  come  into  the  office 

and  drop  their  telegrams  and  say,  "Send 
this  as  soon  as  you  can,"  rush  out,  and 
of  course  there  was  nothing  for  us  to 
do  but  to  file  the  intended  message. 

Those  that  contained  an  address  and  sig- 
nature, we  sent  along  with  an  explana- 

tion, so  that  their  folks  could  see  that 
they  had  really  sent  a  telegram  although 
they  said  absolutely  nothing. 

Hunger  for  a  time  was  forgotten.  The 

four  men  that  I  sent  in  from  Indianap- 
olis by  Union  City  and  Arcanum,  were 

without  food  at  Wolf  Creek  for  24  hours 

until  supplies  sent  in  from  Richmond 
reached  them.  Operators  at  the  Beckle 
House  were  without  fire,  and  were 

obliged  to  go  fourteen  hours  without 
food  because  of  the  difficulties  in  ob- 

taining transportation  facilities  to  carry 
it  between  the  Cash  Register  and  the 
Beckle  House. 

J.  H.  Patterson  of  the  Cash  Register 
Company,  did  wonderful  work.  From 
his  carpenter  shop  he  turned  out  a  boat 
every  six  minutes.  He  took  care  of  7,000 

people,  fed,  clothed  and  gave  them  medi- 
cal attention.  He  organized  a  corps  of 

physicians,  kept  all  his  employees  on  sal- 
ary and  turned  them  over  to  relief  work. 

The  flood  treated  rich  and  poor  alike. 
Some  of  the  most  beautiful  homes  are 

totally  destroyed.  In  the  residential  dis- 
trict west  of  the  river,  one  man  failed 

to  heed  the  warning  to  put  out  all  the 
lights.  The  force  of  the  water  weakened 
the  gas  mains  in  his  house,  permitting 
the  gas  to  escape,  and  in  the  storm  of 
Tuesday  night,  that  house  blew  up  and 
set  fire  to  houses  on  either  side  and  five 

were  destroyed.  During  this  time,  a 
heavy  electric  storm  was  raging,  it  was 

raining,  houses  were  burning  and  all 
around  cries  for  help  were  heard.  Many 
cried  and  no  one  heard  them.  That  is 

the  story  of  Dayton,  'Help!  Help!'  all 
night  long.  It  was  the  snow  of  Wednes- 

day night  that  saved  what  is  left  of  Day- 
ton. It  settled  down  over  all  the  build- 

ings and  prevented  flying,  burning  em- 
bers from  getting  at  the  roofs. 

It  is  remarkable  what  people  did.  One 

young  fellow  took  off  all  the  doors  in- 
side his  house,  made  a  raft  out  of  them, 

then  took  a  music  cabinet  and  Screwed 

that  down  to  the  doors  to  put  his  baby 
in.  He  sawed  a  hole  in  the  back  end 

of  his  house  so  that  if  the  water  got 
too  high,  they  could  float  out  without 
any  trouble.     They  came  out  all  right. 

I  saw  one  fellow  who  had  his  new  barn 

cut  in  two  by  a  floating  house,  but  the 
waters  landed  three  barns  in  his  back 

yard,  so  he  had  three  and  a  half  barns 
after  the  flood. 

In  scores  of  houses  holes  were  cut  in 

the  roof.  People  had  been  forced  from 
one  floor  to  another  and  finally  were 
obliged  to  cut  holes  from  the  inside  to 
get  out  on  the  roof.  I  picked  up  two 
girls  who,  imprisoned  in  the  attic  by  the 
rising  waters,  were  obliged  to  batter  a 
hole  through  the  roof  with  frying  pans 
to  save  themselves.  Later  I  picked  up 
a  mother  and  four  children  who  had  been 

marooned  in  an  attic  from  Thursday  to 
Saturday.  The  oldest  was  seven,  the 

youngest,  two  years.  The  mother  was 
sent  to  the  hospital  and  the  children  were 

sent  out  to  the  Cash  Register  Company's 
hospital  to  be  taken  care  of. 

On  Main  St.  a  blind  woman  was  put 

out  on  the  roof  at  nine  o'clock  on  Tues- 

day and  was  there  until  twelve  o'clock 
on  Wednesday,  all  through  the  big  storm 
of  Tuesday  night,  with  a  blanket  over 
her  shoulders  and  protected  only  by  an 
umbrella  which  bad  been  left  with  her. 

They  asked  her  wbat  she  bad  been  think- 
ing of  all  (bat  time,  and  she  answered. 

"T  have  been  praying  to  Cod." We  found  another  woman  who  had 

been  trapped  in  her  kitchen.     The  rush- 
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POOR  ALIKE 

ing  water  would  not  permit  her  to 

open  a  door  to  a  stairway  going  up- 
stairs. She  had  taken  a  carving  knife 

and  had  a  hole  almost  large  enough  to 

get  "through  carved  in  the  door  when 
the  knife  broke,  and  we  found  her  body 
in  the  kitchen.  She  left  a  note  upon  the 

wall  stating  that  her  husband  was  get- 
ting a  divorce  from  her  in  Pasadena, 

Cal.,  and  to  advise  him  that  it  would  not, 
be  necessary. 

A  furniture  store  building  in  one  in- 
stance was  SO'  torn  to  pieces  that  a  fine 

parade  of  furniture  was  seen  following 
the  current  down  Second  Street.  In  an- 

other instance  a  heavy  timber  tore  a  hole 
in  the  wall  of  a  garage,  forced  the  front 

doors  open  and  a  procession  of  automo- 
biles without  occupants  was  carried 

down  the  street.  Telephones  were  scat- 
tered everywhere.  It  means  practically 

a  new  equipment  in  the  residential  sec- 
tions. One  thousand  two  hundred  and 

fifty  horses  were  carried  off  the  street 
up  to  Friday.  A  layer  of  mud  from  ten 
inches  to  two  feet  thick,  according  to 

the  action  of  the  water,  was  left  every- 
where. Money  was  of  no  value.  There 

was  no  place  to  spend  it. 
It  is  a  pitiful  story — one  of  suffering 

and  exposure.  I  took  into  the  car  at 

Riverdale  two  girls  that  were  visiting- 
from  Kansas  City.  They  were  obliged 
to  saw  their  way  out  through  the  attic 
roof  in  order  to  get  above  the  water  and 

out  on  the  roof.  All  one  of  these  girls 
had  to  protect  her  from  the  cold  was 
her  morning  gown  and  slippers  and  these 
had  to  do  her  up  to  the  day  we  took  them 
to  the  Cash  Register  company  for  food 
and  clothing. 
Whenever  we  had  room  in  our  auto- 

mobile, we  would  carry  refugees,  and 
they  would  tell  their  stories,  and  from 
a  cry  of  help  as  the  water  receded  the 
appeal  changed  to  one  of  anxious  search 
for  relatives,  friends  and  neighbors. 
Anxiously,  almost  hysterically,  the 

world  waited  for  news  of  the  disaster. 

How  this  news  was  gathered  and  the 
obstacles  and  hardships  which  the  report- 

ers encountered  makes  one  of  the  thrill- 
ing stories  of  newspaper  history. 

At  9:25  a.  m.,  Tuesday,  March  25th, 
our  operator  at  Dayton,  Ohio,  reported 

"flood"  and  said  "Good-bye,"  and  at  the 
same  time  the  Associated  Press  operator 

reported  "high  water,"  and  immediate- 
ly Dayton  was  cut  off  from  the  world 

by  the  water  reaching  the  switchboard 
connections.  The  news  spread  rapidly 
and  seven  minutes  later  Superintendent 
Cowles,  of  the  Associated  Press,  had 
started  Chris.  D.  Hagerty  for  Dayton  via 
Indianapolis,  and  at  the  same  time, 
Dwight  F.  Loughborough,  via  Toledo, 
and  also  two  men  from  Cincinnati. 

Hagerty  reached  Indianapolis  that 
evening  and  was  marooned  several  hours 
by  the  flood  in  the  White  River  at  that 
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point,  but  finally  succeeded  in  working 

his  way  on  a  supply  train  as  far  as  Rich- 
mond and  used  an  automobile  from  Rich- 

mond to  Dayton,  arriving  at  the  tempo- 
rary Western  Union  office  at  Wolf  Creek 

in  West  Dayton  at  noon,  Wednesday ; 
later  on,  moving  his  headquarters  to  the 
Cash  Register  office. 
Loughborough  reached  Toledo,  but 

the  railroad  company  would  not  sell  him 
a  ticket  for  the  relief  train  which  was 

about  to  leave,  and  in  order  to  get  aboard 
he  was  obliged  to  offer  his  services  and 
handle  supplies  from  Toledo  to  North 
Dayton,  including  the  five  mile  transfer 
made  by  the  Second  Regiment  and  the 
supply  train  at  West  Liberty.  While 

working  en  route,  he  gathered  some  valu- 
able information  regarding  the  conditions 

in  the  flooded  district  and  found  time  to 

start  his  story,  which  he  completed  and 
filed  at  the  Western  Union  office  at  the 

Cash  Register  Company,  Dayton,  after 
traveling  across  the  city  in  a  boat. 

Arthur  J.  Peglar  of  the  Chicago  Amer- 
ican tried  the  Toledo  route  and  like  the 

others  was  denied  a  ticket  and  attempted 

to  ride  the  relief  train,  but  was  discov- 
ered by  the  captain  of  the  National 

Guards  and  ordered  off.  Not  to  be  out- 
done by  his  rival  and  more  fortunate 

correspondents  who  had  secured  permis- 
sion to  ride  on  the  relief  train,  he  found 

a  telephone  wire  O.K.  from  Toledo  to 
Xenia,  sixteen  miles  east  of  Dayton,  and 
got  hold  of  the  local  newspaper  editor. 

UNDER  MILITARY  RULE 

IN  THE  WAKE  OF  THE  FLOOD 

The  latter  had  just  returned  from  the 
Dayton  district  in  an  automobile  and  was 
primed  with  the  general  conditions,  and 
Peglar  proceeded  to  pump  him  dry  and 
gave  to  the  world  a  true  story  of  the 
Dayton  situation  and  at  the  same  time 

cleaned  up  the  correspondents  on  the  re- 
lief train  who  were,  it  is  said,  responsi- 

ble for  his  being  ordered  from  it. 
After  filing  his  story,  Peglar  secured 

authority  to  ride  on  the  next  relief  train 
and  went  into  the  flooded  district  via 

Springfield. 
Hagerty  and  Peglar  require  no  intro- 

duction to  the  public.  They  have  rep- 
resented the  press  associations  in  the 

wars  in  the  far  East  in  recent  years,  also 

in  the  Spanish-American  War  in  the 
Philippine  Islands  and  Cuba.  They  have 

been  entertained  by  presidents  and  roy- 
alty, know  human  nature  and  the  trails 

of  the  world,  and  never  fail  to  "get  there" 
when  ordered  on  a  "special." 

The  New  York  World  was  represented 

by  Earl  Harding,  the  Herald  by  W.  V 
Willis  and  the  Times  by  Sturtevant. 

After  the  water  had  receded,  and  it 

was  possible  to  move  around  in  the  flood- 
ed district,  these  men  were  obliged  to 

walk  miles  through  darkened  streets 
piled  high  with  debris,  with  mud  knee 
deep,  halted  every  few  steps  by  a  guard 

and  surrounded  by  tottering  walls  and 

buildings,  to  Mc  the  news  For  their  re- 
spective papers. 

On  March  29th,  when  a  passagewa) 
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had  been  cleared  through  one  or  two  of 

the  main  thoroughfares,  President  Pat- 
terson of  the  Cash  Register  an  chairman 

of  the  relief  committees,  realizing  the 
value  of  the  telegraph  in  getting  news 
to  and  from  the  outside  world,  assigned 

a  special  car  to  the  Western  Union  Com- 
pany   and  through  the  courtesy  of  Cap- 

tain Bowers  and  Lieutenant  Soleather  of 

the  Second  Regiment,  Artificer  Thomas 
and  Chaplain  Atkinson,  the  latter  a  Pres- 

byterian minister  of  Marysville,  Ohio, 

acted  as  our  guides,  very  materially  facil- 
itating the  work  of  distributing  and  col- 
lecting the  important  telegrams  and  press 

matter  filed  at  the  various  relief  stations. 

BANQUET  IN  AN  ENGINE  ROOM 

This  picture  was  taken  on  a  national  holiday,  down  in  the  engine  room  of  a 

big  Chicago  hotel,  where  every  man  must  be  "on  the  job."  The  hotel  management 
desiring  that  its  engine  room  force  share  in  the  festivities  of  the  day,  laid  the  tables 
spread  with  good  things  in  these  odd  surroundings  which  seemed  to  whet  the  appetites 
of  the  banqueters.  While  there  was  no  orchestra  to  partially  drown  the  sound  of 
jokes  and  laughter  yet  this  was  in  part  compensated  for  by  what  is  music  to  the  ear 

of  the  engineer  —  the  humming  of  well-cared-for  machinery. 
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Code  Ringing  for  Private  Telephone 

In  a  large  clothing  establishment  in 
Rochester,  N.  Y.,  the  private  branch 
telephone  exchange  was  an  important 
feature  included  in  the  plans  of  the  new 
plant.  The  telephone  in  each  department, 
which  could  be  interconnected  with  any 

other  telephone  in  the  plant  by  the  opera- 
tor through  the  switchboard,  was  not 

all  that  was  required.  The  executives 
in  the  organization  were  required  to  be 
at  any  place  that  their  duties  might  take 
them  at  any  time  during  the  working 
day.  The  bother  and  inconvenience  of 

having  to  inform  the  switchboard  opera- 
tor as  to  their  whereabouts  would  not 

be  tolerated  so   it   required   some  prac- 

COMMON  TYPE  OF  PRIVATE  EXCHANGE  SWITCH- 
BOARD EASILY  FITTED  WITH  THE  NEW 

CODE  CALL  KEY 

tical  scheme  to  solve  the  problem  and 
simplify  the  condition.  The  result  was 
the  invention  of  a  simple  but  thoroughly 

reliable  code  call  and  general  alarm  tele- 
phone system  as  a  feature  of  the  regular 

private  exchange  switchboard. 

The  Stromberg-Carlson  Telephone 
Manufacturing  Company  perfected  this 
system  which  simply  means,  in  a  general 
way,  an  arrangement  of  the  wiring  of 

the  connecting  apparatus  on  the  switch- 
board so  that  the  operator  can  connect 

any  number  of  telephones  in  the  plant 

and  code  ring  the  telephone  bells  simul- 
taneously in  every  telephone  in  the 

system. 
The  general  manager  may  receive  an 

important  communication  any  time  from 
a  customer  demanding  a  short  time 
delivery  of  a  large  order  of  goods.  He 
immediately  decides  to  save  time  and  get 

quick  action  by  calling  all  his  depart- 
ment foremen  together  for  a  conference. 

The  switchboard  operator  is  advised  of 

this  fact  so-she  instantly  sets  up  the  con- 
nections for  calling  every  department  by 

telephone  by  a  code  signal  at  the  same 
time.  The  foreman,  no  matter  where 
he  is  in  the  building,  hears  the  general 

manager's  call  signal  and  immediately 
reports  to  his  office  in  less  time  than  it 
would  take  to  call  up  half  the  number 
of  departments  in  consecutive  order  as 
fast  as  the  connection  could  be  made  and 

the  right  man  brought  to  his  telephone 
located  in  his  department. 

This  same  scheme  is  used  by  different 
manufacturers  to  alarm  workmen  of 

fire ;  to  notify  all  departments  to  shut 
down  their  machines  and  to  call  the 

superintendent  or  the  general  manager, 
who  may  be  on  a  tour  of  inspection 

through  the  factory,  to  the  nearest  tele- 
phone regardless  of  where  he  happens  to 

be  at  the  time  he  is  wanted. 

No  auxiliary  apparatus  or  additional 
circuit  wiring  is  required.  To  ring 
simultaneously  50  regular  telephones 

throughout  a  manufacturing  establish- 
ment takes  more  energy  than  to  ring 

one,  so  in  this  system  it  is  necessary  to 
have  ringing  machines  of  the  magneto 

type  in  the  telephone  system's  power 
plant.  These  machines  arc  direct  con- 

nected to  either  a  direct  current  or  alter 

nating  current  motor  as  maj  be  re 
quired  and  they  are  made  in  three  si  :es 
having  outputs  <)\  fifteen  watts,  which 
will  he  suitable  for  ringing  a  maximum 
of  50  telephone  hells;  20  watts  for 
75  hells  and  25  watts  For  100  bells,  etc. 
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The  old  Norsemen  were  wise  in  their 

day  and  generation.  "There  is  little  luck 
in  finishing  another  man's  starting,"  says 
the  old  Sagaman.  j"But  both  evil  and 
foolish  it  is  for  a  man  to  let  loose  that 

which  he  is  not  able  to  control." 
That  axiom  has  come  down  to  us  of 

to-day  through  every  branch  of  life. 

"Don't  start  anything  you  can't  finish !" 
is  our  own  equivalent,  and  to  finish 

"another  man's  starting"  is  no  great 
credit  winner.  It  is  easy,  once  given  the 
idea,  the  foundation,  to  build  and  raise 
from  that  foundation  to  completion;  but 
it  is  very  hard  to  find  the  initiative,  the 
primal  energy  that  will  start  a  thing  off 
with  a  swing  and  keep  it  going  steadily 
to  the  end. 

These  two  problems  of  start  and  con- 
trol run  through  all  the  ways  of  life. 

They  form  the  greatest  problems  of 

writer,  architect,  shopkeeper  and  elec- 
trician alike.  With  the  majority  of  men 

they  are  abstract  problems  that  are 
theoretical  rather  than  actual,  problems 
of  the  mind  and  will  rather  than  of  the 

hand  and  eye.  But  when  it  comes  to 
the  electrician  we  find  them  problems 
that  are  concrete  and  vital,  for  the  elec- 

trician deals  with  a  concrete,  tremendous 
force  that  is  an  actual  thing,  and  in  the 
solving  of  the  problems  of  start  and 
control  lie  much  of  the  secret  of  his  suc- 

cess.   The  answer  to  these,  his  problems, 

MAIL  MEETING  — A  GATHERING  OF  DEPART- 
MENTAL HEADS 

is  found  in  Milwaukee,  and  goes  thence 
to  the  uttermost  ends  of  the  earth. 

A  half-dozen  men  are  grouped  about 
a  table  that  is  littered  with  papers. 

From  a  heap  of  new-opened  letters  the 
man  at  the  left  picks  up  one. 

"Blank  theater,  Denver,  must  handle' 50  circuits  and  has  no  stage  space  for 

switchboard.     Suggestions  ?" 
"I'll  take  it  over,"  speaks  up  one. 

"Same  problem  we  had  with  the  Hippo- 
drome in  New  York.  No  use  discussing 

that." 

"All  right.  Here's  a  power  station  in 
Tampa.  Must  have  guaranteed  tonnage 

per  hour  in  coal  and  ash  skip,  a  hoist- 
ing speed  of  300  feet  per  minute,  auto- 

matic stops,  automatic  reversal  with 
total  over-travel  of  30  inches  under 

average  load  of  a  ton." Then  ensues  a  discussion.  About 

this  table  are  gathered  the  departmental 
heads  of  the  Cutler-Hammer  Manu- 

facturing Company  of  Milwaukee.    The 
146 
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A    ROW   OF   FLAT   BED   PRINTING    PRESSES,  ALL  OF   WHICH    RESPOND  WITH    MORE   THAN    HUMAN 

•PRECISION   TO   ELECTRICAL  CONTROL 

morning's  mail  has  come  in  and  the 
daily  gathering-  is  taking  place.  Problem 
after  problem  is  discussed  by  the  ex- 

perts in  every  line,  masters  of  starting 
and  control.  To  their  knowledge  comes 
tribute  from  all  points  ;  a  hotel  wants  a 

simply  controlled  dumb-waiter  service, 
a  cathedral  wants  organ  or  light  con- 

trolled at  a  certain  point,  a  railroad  sta- 
tion wants  ventilating  fans  and  mail 

conveyors  handled  by  a  turn  of  a  finger. 
Therefore  they  come  to  Milwaukee  for 

plans — and  they  get  them.  These  half- 
dozen  men  are  there  to  solve  problems, 

to  invent  things,  to  build  special  con- 
trols. 

It  is  not  a  mammoth  company,  but  it 
docs  magnificent  things.  My  guide 
showed  me  a  small  metal  box  with  a 

number  of  projecting  buttons. 

"This  will  control  the  largest  printing 
press   made,"   he   said.      "Suppose   there 

is  a  break  in  the  paper,  which  run-  at 
the  rate  of  a  thousand  feet  a  minute. 

The  operator  presses  the  button  and 
crawls  in  to  fix  things,  and  that  press 
can  be  started  at  no  other  point ;  thus  it  is 

absolutely  fool-proof,  and  from  this  but- 

ton he  can  control  the  whole  machinery." 
This  factory  is  at  first  sight  a  machine 

shop.  The  watchword  of  the  company 

is  sen-ice,  and  it  will  build  practically 

anything  that  will  give  the  service  de- 
sired. As  I  went  through  the  shops,  1 

noticed  that  the  men  drilling  the  slate 
or  marble  blocks  for  switchboards  used 

sometimes  six  individual  drills. 

"Would  it  not  be  cheaper  to  combine 
those  six  and  push  the  block  under  all 

at  once?"  I  asked. 

My  guide  smiled.  "Yes,  if  we  made 
only  one  pattern,  I'm  we  may  make  a 
dozen  different  patterns  in  a  Aa\  .  We 
standardize    to    some   extent,    hut    lot-   of 
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people  want  some  special  wrinkle,  some 
peculiar  device,  and  we  aim  to  give 

people  what  they  want  if  it  can  be  done." 
One  of  the  first  places  I  visited  was 

the  museum,  which  conveyed  very  little 
until  my  glance  fell  on  the  steering  gear 
of  a  ship.  I  wondered  what  connection 

that  had  with  electricity — and  I  found 
out. 

This  was  the  first  electrical  steering 
gear  built  for  a  warship.  It  was  found 

that  the  prejudice  of  an  old-time  pilot 
against  steering  by  handle  or  button  was 
insuperable ;  so  the  usual  steering  gear 
was  installed  with  the  switch  inside. 

During  the  trial  trip  the  helmsman 
watched  the  installing  expert  guide  the 
battleship  by  a  turn  of  the  finger,  and 
leaned  against  the  rail  for  support. 

"Good  gosh !  Kin  that  monkey- 
wrench  thing  buck  them  rollers  an'  head 
her  up  like  that?"  he  asked  weakly. 
The  expert  explained.  "Well,"  replied 
the  pilot  with  conviction,  "I'll  be  double- 
dinged  if  I  ever  set  foot  in  a  pilot  house 

again !" His  ultimate  actions  are  not  recorded, 

but  the  Cutler-Hammer  people  have 
driven  romance  from  the  pilot  house  of 
warship,  ocean  liner  and  even  lake  boat. 
Here  in  one  corner  three  men  were  as- 

sembling a  special  controller  for  the 

"battle  circuit"  of  a  cruiser,  the  hidden 
lights  that  are  used  in  time  of  war ; 
while  beside  it  stood  the  controller  for 

the  usual  lighting  circuit. 

"The  warship  of  to-day  is  becoming 
a  thing  of  electricity,  not  of  men  and 

guns  merely,"  explained  my  guide.  "In- 
stead of  capstan-bar  and  chantey  while 

the  sailors  'blow  the  man  down,'  an  elec- 
trician throws  in  this  switch  and  the  300 

horsepower  windlass  attends  to  the 
anchor.  This  one,  a  turret  switch, 
moves  the  turrets ;  this  controls  the 
ammunition  hoists,  and  so  it  goes  from 
stem  to  stern.  Even  for  the  range  find- 

ers up  in  the  basket  masts  we  build 

special  controls  that  signal  the  gun 

crews." 
For  reason  of  the  special  equipment 

built  here,  which  often  is  never  dupli- 
cated, much  of  the  work  must  be  done 

by  hand.  Here  in  one  room  a  boy  was 

winding  resistance  units  with  wire,  test- 
ing it  for  resistance  as  he  went  on,  while 

behind  him  were  racks  of  wire  of  all 

kinds  to  be  used  as  needed  in  special 
work.  But  perhaps  the  most  interesting 
of  the  standardized  products  are  the 
theater  dimmers. 

Very  unusual  problems  are  met  with 
and  answered  in  the  installation  of  these 

theater  lighting  machines,  for  space  is 
always  at  a  premium  in  theaters.  The 
dimmer  plates  themselves  consist  of  a 

soapstone  base.  In  the  immense  ware- 
house one  may  see  these  piled  high,  to- 
gether with  slate  and  marble  slabs  and 

other  raw  material,  but  when  the  con- 
struction is  begun,  the  boring  over,  the 

filling  and  finishing  completed,  one  can 
see  little  of  the  original  gray  stone  left. 
The  plates  are  filled  with  resistance 
wires,  which  are  curved,  snakelike,  by 
special  machines,  and  these  wires  are 
covered  with  a  cement  composition. 

The  plates  when  set  up  are  each  con- 
trolled by  a  single  lever-;  these  levers,  in 

turn,  by  a  master-lever  for  each  set — 
which  enables  a  single  operator  to  con- 

trol the  whole. 

Now,  this  is  all  very  well  for  an  or- 
dinary theater,  but  the  New  York  Hip- 

podrome is  extraordinary,  presenting  a 
good  sample  of  the  problems  solved  by 
C-H  methods  and  men.  No  space  could 
be  allowed  on  the  great  stage  of  this 
theater,  and  a  conventional  switchboard 

to  handle  the  hundred  circuits,  many  of 
200  or  300  ampere  capacity,  was  abso- 

lutely out  of  the  question.  So,  the  stage 
being  impossible,  the  experts  went  up 
into  the  flies  and  set  there  a  little  pilot 
board.  From  this  are  handled  the  90 

triple  pole,  solenoid  switches  which 
make  and  break  the  lighting  circuits  of 
the  whole  immense  stage. 

We  stopped  before  a  tiny  switchboard, 
or  more  properly,  pilot  board,  that  was 
being  built  for  a  double  organ — organ 
and    echo    organ.      It    was    difficult    to 

w^mmam^m 
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realize  that  by  a  movement  of  his 
thumb  the  organist  could  control  every 

range  of  sound,  from  throbbing  diapa- 
son to  piping  flute,  on  both  organs ! 

Many  of  the  remarkable  results  ob- 
tained in  special  cases  come  from  the 

policy  of  the  company — service.  This 
implies  co-operation.  If  a  salesman  has 
a  problem  put  up  to  him,  he  may  be  per- 

fectly well  able  to  solve  it  in  time ;  but 
he  knows  that  a  similar  problem  may 
have  been  worked  out  at  one  of  those 

"mail  meetings."  So  he  writes  in  to  the 
higher  experts  and  obtains  the  solution 

in  the  shortest  time  possible — which  is 
service.  He  gets  a  good  deal  more 
credit-  than  if  he  had  taken  a  week  to 
think  out  the  answer  himself. 

There  is  little  red  tape  in  this  factory. 
Each  foreman  is  an  expert  and  is  king 
of  his  domain.  He  is  there  for  results, 

not  ways.  The  experimental  room  is 
open  to  each  expert,  suggestions  are 
always  considered  and  tried  out  and  men 
who  years  ago  left  the  company  still 
send  in  ideas  and  inventions  for  trial  or 

use.  There  is  sincere  good  fellowship 
throughout,  and  at  the  yearly  dinner 
every  trace  of  friction  is  brought  out 
openly  and  cleared  away. 

I  entered  a  room  occupied  by  a  num- 
ber of  boys  and  clerks  and  found  that 

this  was  the  repair  department.  All 
very  well ;  but  when  I  heard  that  each 
of  these  boys  had  carte  blanche  over  the 
requisition  rooms,  that  was  another  mat- 

ter altogether. 

"Do  you  mean  that  whatever  they 
order  they  get,  without  checking  or 

reference?" 

"Absolutely,"  smiled  my  guide.  "We 
have  no  time  to  bother  with  red  tape. 
Records  of  each  piece  are  kept,  but  this 
room  attends  to  repairs,  and  whatever 

these  boys  order,  they  get.  It's  up  to 
them  to  deliver  the  goods,  literally  and 

figuratively." 
Anyone  can  give  57  reasons  for  using 

red  tape;  the  C-H  people  give  but  one 

for  not  using  it — "we  haven't  time."  It 
is   a   business  of   petty   details,    in   the 

main,  which  means  that  there  is  no  room 
for  a  man  who  reaches  for  his  boot 

straps  every  time  he  wants  a  raise.  He 
has  to  be  a  self-starter  and  he  has  to 
finish  what  he  begins ;  control,  like 
charity,  commences  strictly  at  home. 

The  specialty  department  is  the  start- 
ing end  of  this  factory — or  rather,  the 

push-button  end.  It  is  a  very  complete 
little  concern  in  itself  and  is  concerned 

with  the  small  work — which  is,  as 
always,  the  most  distinctive  work.  This 
department  supplies  the  button,  the 
other  departments  provide  the  push. 

Now,  pendent  switches  and  push  but- 
tons are  little  things,  but  they  are  highly 

essential  to  the  whole,  and  many  of  the 
processes  used  here  are  novel  and  very 

interesting.  The  porcelain  is  not  porce- 
lain, but  a  composition,  into  which  many 

of  the  parts  are  molded ;  and  when  these 

are  made  into  switches,  the  specialty  de- 
partment has  to  save  all  the  time  possi- 

ble.    So  it  gets  busy  and  invents  things. 
The  C-EI  push-button  contains  very 

tiny  but  very  essential  springs  and  each 
spring  must  be  bent  and  caught  around 
in  a  circle.  This  is  a  three  machine 

process.  The  wire  is  automatically 
wound,  cramped  and  shot  forward.  As 
it  touches  the  opposite  wall  of  a  gap,  it 
creates  a  circuit  which  sends  a  knife 

through  it  on  the  instant ;  thus  it  auto- 
matically measures  and  cuts  itself  at 

the  rate  of  13,000  springs  per  day,  none 
of  which  deviates  more  than  a  quarter 
turn  in  length.  It  then  goes  to  another 
machine  which  thrusts  up  the  last  turns 
on  each  end  of  the  length  of  spring.  At 

the  third  machine,  a  deft-fingered  opera- 
tor catches  the  ends  together  and  the 

circle  of  spring  is  complete. 
And  here  a  word  on  the  operators, 

Roys,  girls  and  men  alike,  all  are  defl 
beyond  the  ordinary.  Thej  have  to  be. 
Whether  their  work  is  automatic  or  for 

special  order,  so  much  must  be  hand 
done  that  co-operation  of  brain,  eye  and 
hand  must  be  instantaneous,  and  it  i- 
I  lere  as  elsewhere  it  lias  been  found  that 

women    or    girls    are    better    machine 
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and  scraps  are  collected 
and  put  into  the 
"washer,"  which  is  set 

revolving.  By  centrifu- 
gal energy  the  oil  is  shot 

through  a  screen  and 
drips  into  a  huge  bucket 
beneath,  thus  effecting  a 

goodly   saving. 
In  one  corner  of  the 

CONTROLLERS 
INSTALLED  IN  THE 
NEW  YORK  COUNTY 

COURT   HOUSE 

operators  than 
men,  as  they  are 
more  careful  and 
less  sensible  to  the 

monotony  of  the 
iw'  o  r  k.  Patience 

was  ever  woman's 
virtue,  but  is  no 

longer  its  own  re- 
ward, in  such  case. 

The  specialty  de- 
partment is  full  of 

interesting  m  a- 
chines.  One  turns 

out      long      brass 
push  buttons,  turning  a  brass  rod  into 

buttons  with  four  processes  in  one  circu- 
lar sweep.  There  are  screw-driver 

tables,  at  some  of  which  the  pressing 
down  of  the  instrument  makes  a  circuit 

and  puts  it  in  motion.  At  others  the 
screw-drivers  are  stationary,  the  screws 
and  molds  are  pressed  on  them  and  the 
work  is  done  upside  down,  as  it  were. 
One  very  ingenious  contrivance  I 

have  not  seen  in  use  elsewhere,  though 
that  may  have  been  my  fault.  This  is 
an  oil  saver.  About  ten  per  cent  of  the 
oil  thrown  on  the  rods  which  go  to  make 
the  parts  is  used  up ;  the  rest  goes  into 
the  shavings  of  metal.     These  shavings 

SENTRY  BOX  TYPE 
TOOL  RACK 

F  BINS  FOR  SMALL  PARTS,  SHOWING  THE 
TIME  SAVING  CARD  SYSTEM 

shops  are  large  vaults,  fireproof.  Here, 
each  night,  the  special  machinery  and 
tools  are  placed,  for  if  lost  they  could 
hardlv  be  duplicated.  One  of  these  vaults 
contains  $50,000  worth  of  such  material 
each  night ;  more,  the  vaults  serve  as 
storerooms  while  the  material  is  not  in 
use. 

While  on  my  rounds,  I  noticed  that 
each  workman  had  a  tag  bearing  his 
number.  Inquiring  after  this,  I  was 

shown  a  neat  little  "sentry-box,"  with  a 
boy  in  charge,  while  outside  and  in  it 
was  hung  and  drawered  and  festooned 
with  tools.  So  many  special  tools  and 

general  tools  are  required  that  it  is  im- 
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practicable  for  each  man  to  have  a  sepa- 

rate supply ;  wherefore  these  "sentry- 
boxes"  are  stationed  around  the  place, 
and  whenever  a  man  requires  certain 
tools  he  hands  the  boy  his  tag,  jwhich 
takes  the  place  of  the  tool  drawn  out. 
This  gives  a  check  upon  everything  in 
use  and  everyone  knows  just  where  the 
tools  can  be  found  if  needed  in  a  hurry. 

One  other  most  necessary  and  striking 
parts  of  the  plant  is  the  stockroom,  or 
rather  rooms,  for  each  department  has 
its  own.  Where  some  of  the  work  is 

standardized  but  for  the  most  part 
special,  a  complete  stockroom  is  an 
essential.  One  of  these  rooms  contains 

18,000  parts  and  in  all  there  must  be  at 

least  40,000 — largely  small  things  in 
great  number.  Keeping  track  of  these 
and  keeping  the  stock  filled  up  would  be 
a  hard  job  elsewhere,  but  there  is  system 

here.  Each  part-bin  is  carded  with  a 
number,  and  the  back  of  the  card  is  a 

record  form.  Whoever  lowers  a  bin  by 
a  large  requisition  turns  the  card 
around;  the  stock  keeper  passes  on  his 
rounds,  sees  the  large  painted  number 
gone,  orders  a  new  supply  of  the  part 
in  question,  enters  order  and  date  on  the 
back  of  the  card,  and  returns  it  to  place. 
Thus  the  stock  is  kept  in  shape. 

That  is  but  one  of  the  numerous  short 

cuts  installed  here.  All  is  brought  down 
to  as  simple  a  basis  as  possible,  and  all 
is  efficient.  The  tests  are  especially 
rigid  here,  of  course,  where  so  much  is 
made  to  fill  a  special  need;  on  some  of 
the  small  parts,  for  example,  such  as 

push-buttons,  special  machines  give  in 
two  days  a  test  equivalent  to  five  years 
of  service. 

Best  of  all,  most  of  these  men  who 
are  doing  things  have  grown  up  with  the 
company.  They  are  men  who  know 
each  other  and  their  work  intimately, 
who  are  masters  of  service.  It  is  easy 
to  serve  but  it  is  hard  to  give  service; 
and  when  you  find  Class  A  service  given 
in  the  cause  of  starting  and  control,  be 
assured  that  you  have  found  a  thing 
from  which  you  can  learn  much. 

Another  Rat  Trap 

Among  the  various  methods  for  get- 
ting rid  of  rats,  the  most  interesting  is 

a  sort  of  electric  chair,  so  to  speak.  The 

device  electrocutes  them,  swiftly  remov- 
ing the  dead  animals  and  automatically 

adjusting  itself  to  receive  other  victims. 

INCLINE  PLANE  LEADS  TO  THE  RAT'S  DEATH CHAMBER 

Upon  the  top  of  the  trap  is  a  cage 
in  which  may  be  kept  a  few  live  rats 
to  serve  as  decoys,  or  in  place  of  this, 

tempting  bait  is  used.  The  rat  outside 
walks  up  a  runway,  of  which  there  are 
two,  and  upon  a  pair  of  metal  trap  doors. 
The  weight  of  the  animal  tilts  these  and 
the  rat  rolls  down,  his  body  forming  a 

bridge  between'  the  doors.  This  com- 
pletes an  electric  circuit  and  the  rat  is 

killed  in  from  five  to  ten  seconds.  The 

tilting  of  the  doors  is  also  sufficient  to 
drop  the  body  into  a  drawer  in  the 
lower  part   of  the  trap. 

Ordering  Meal  by  Electric  Dial 

The  suggestion  has  been  made  by  an 
electrician  that  a  dial  similar  to  those 

employed  in  the  automatic  telephones  he 
placed  on  the  table  in  restaurants  ami  the 
plan  worked  out  to  order  a  weal  with  it. 
If  one  desires  a  cup  of  coffee  turn  dial 
No.  1 ;  if  pumpkin  pic  is  desired,  No. 
13  might  be  used.  etc.  With  everything 
numbered  on  the  hill  of  fare,  a  few  num- 

bers would  suffice  h\  combination  to  or- 
der   a    large    number    of    eatables. 
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It  may  be  a  revelation  to  many  people  to  know 
that  the  savages  of  the  interior  of  Africa  have  a 
wireless  system  of  their  own.  They  use  no  wires 
or  electric  batteries,  sending  or  receiving.  But 
long  before  Marconi  perfected  his  system  of 

wireless  telegraphy,  the  savages  had  been  ac- 
customed to  sending  and  receiving  messages  by 

a  method  which  was  to  them  as  old  as  time.  I 
have  known  of  cases  where  the  news  of  an  event 
which  had  occurred  fully  a  hundred  miles  away 
was  known  by  the  natives  for  hundreds  of  miles 

around  just  as  swiftly  as  if  the 
telegraph  line  had  clicked  the 
news  to  the  various  government 
stations. 

One  day  I  stumbled  upon  the 
secret.  The  women  of  the  tribes 
are  the  wireless  instruments. 

They  go*  upon  the  hilltops  and 
shrilly  call  the  news  out.  Their 
voices  carry  enormous  distances, 
for  years  of  wilderness  life  have 

taught  them  how  to  cover  in- 
credible distances  with  their 

voices.  Other  women  take  up 
the  tale  until  everyone  within  a 
radius  of  a  hundred  miles  or 

more  knows  the  story  in  a  few 
minutes. 

At  times  it  is  very  disconcert- 
ing, this  native  wireless  system. 

In  many  punitive  expeditions 
against  erring  tribes  the  news  of 
the  movements  of  the  troops  has 

been  made  known  with  unfail- 
ing swiftness  and  accuracy,  thus 

defeating  the  objects  of  the  ex- 
pedition. The  women  are  con- 
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tinually  on  watch  in  the  hills  by  day. 
And  by  night  their  methods  consist  of 
fires,  which  of  course  render  only  a 
skeletonized  service  of  news.  But  the 

day  service  of  news  bulletins,  that  by 
word  of  mouth,  is  as  full  as  is  needed. 

I  had  one  remarkable  experience  of 
the  accuracy  of  this  wireless  system.  I 
was  away  on  a  hunting  and  exploring 
trip  round  the  extinct  volcano  of  Elgon 

on  the  Uganda-East  African  borders. 
It  so  happened  that  in  my  absence  from 
my  headquarters  the  governor  of  the 

colony  had  arrived  to  inspect  my  prov- 
ince. He  had  telegraphed  out  to  Mu- 

mias,  a  post  some  115  miles  from  where 
I  was,  orders  for  me  to  come  in  at  once. 
The  official  in  command  at  Mumias  had 

failed  to  connect  with  me  by  runner  as 
it  afterwards  turned  out.  But  I  got 

the  news  that  the  governor  was  in  Ki- 
sumu,  my  headquarters  station,  less  than 
24  hours  after  he  had  arrived  there,  and 
a  couple  of  hours  later  I  heard  that 
native  runners  were  searching  for  me. 
I  guessed  the  reason. 

This  news  had  been  forwarded  by 

means  of  the  native  voice-wireless — truly 
a  wireless  system — and  reached  me  be- 

fore the  telegraph  message  and  runners 
could  have  done.  Some  natives  picked 
up  the  calls  of  the  women  and  passed  it 
on  to  a  chief  near  at  hand  to  my  camp 
and  one  of  my  native  policemen  picked 
up  the  message  in  transmission ;  in  other 
words,  tapped  the  wires. 

In  a  couple  of  hours  I  was  making 
forced   marches    back    to    Kisumu.     On 
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arrival   the   governor   asked 
me    if    I    had    received    his 

message  by  telegraph  and  I 
replied  in  the  negative.     He 
was  puzzled   for  a  moment 
and   asked  how   I   knew    lie 
wanted    me.     When    I    had 

explained,  he  was  overcome 
with  astonishment  for  he  had 

not    known    of    the    natives' 
advanced   system    of   news    despatching. 
In    fact    few   men    in    Africa    are    aware 

Of  it. 

Survey  has  been  made  for  the  location 

of  towers  to  carry  the  electrical  trans- 
mission line  which  will  follow  the  re- 

located line  of  the  Panama  Railroad  from 
Cristobal  to  Balboa,  connecting  terminal 

substations  at  those  points.  The  line  will 
be  fed  normally  from  the  Gatuh  hydro- 

electric station,  and  will  be  tied  into  the 

permanent  steam -generating  station  at 
Mir-aflores.  Energy  will  he  transmitted 
along  this  line  at  44,000  volts. 
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Vehicle  Call  System 

At  i  theaters  and  department  stores  in 
large  cities  upon  matinee  and  shopping 
days  the  curb  attendant  has  far  more 
than  he  can  attend  to  in  looking  after 
vehicle  calls  and  alighting  passengers. 
A  needed  means  for  relieving  this  con- 

dition is  here  shown  in  the  operation  of 

VEHICLE   CALL  SYSTEM 

the  Edwards  vehicle  call  system.  The 

interesting  part  of  the  system  is  the  an- 
nunciator contained  in  a  steel  weather- 

proof case  over  the  main  entrance. 
Figures  are  mounted  upon  five  faced 
cylinders  each  upon  a  vertical  shaft. 
The  attendant  by  switches  may  cause 
any  combination  of  figures  within  the 
limits  of  the  system  to  appear  together 
illuminated  by  an  incandescent  lamp 
within.  Matters  are  handled  about  as 

follows:  An  automobile  draws  up' to 
the  curb  and  stops;  an  attendant  is  at 
hand  to  open  the  door  and  assist  the 
passengers  to  alight,  at  the  same  time 

presenting  them  a  card  bearing  a  num- 
ber, a  duplicate  of  which  is  given  to  the 

chauffeur  who  then  drives  away  to  await 
the  appearing  on  the  annunciator  of  the 
number  he  holds.  The  passengers  go 
into  the  store,  theater  or  club,  and  later 
return  and  present  their  number  card, 
which  number  is  immediately  displayed 
on  the  annunciator  and  a  bell  or  whistle 
sounded. 

Electricity  at  Play 

So  powerful  an  agent  has  electricity 
become  in  the  great  achievements  of  the 
day  that  its  equally  wonderful  successes 
along  minor  lines  are  in  danger  of  being 
eclipsed.  In  the  lighter  matters  of  life, 
however,  electricity  is  a  valuable  servant 
and  its  results  are  often  as  fascinating  as 
they   are  wonderful. 

The  dish  of  ordinary  jelly  hidden  be- 
neath a  silver  cover  and  still  further 

shaded  by  a  skilful  arrangement  of  flow- 
ers, cannot  fail  to  be  a  brilliant  object 

when  the  cover  is  suddenly  removed  and 
ihe  transparent  jelly  is  disclosed  to  view, 
bright,  glowing,  ablaze  at  its  very  center, 
where  an  electric  light  is  ingeniously 
placed  so  that  its  rays  shine  through  the 

jelly  in  every  direction. 
More  wonderful  still  was  a  table  orna- 

ment once  displayed  by  Edison.  It  was 
an  aquarium  containing  goldfish,  every 
one  of  which  was  a  living  light.  The 
tiny  fishes  were  all  ablaze  within  and 
their  delicate  bodies  showed  clearly  the 
details  of  their  anatomy.  Each  had  been 
induced  to  swallow  a  tiny  electric  lamp 

connected  with  a  battery  by  two  hair- 
like wires  passing  out  of  its  mouth. 

Jewels  and  flowers  for  personal  adorn- 
ment can  be  lighted  by  means  of  very 

small  secondary  batteries  and  walking 
sticks  may  be  made  startlingly  brilliant. 
That  great  American  institution,  the 
rocking  chair,  has  also  come  under  the 

spell  of  electricity.  An  American  inven- 
tor has  patented  one  that  calls  for  no  ex- 

ertion of  the  part  of  the  ease-seeking 
occupant  It  moves  by  electricity  and  af- 

fords him  the  additional  advantage,  if 

he  so  desires,  of  gentle  currents  of  elec- 
tricity when  he  grasps  the  metal  handles 

or  places  his  bare  feet  on  metal  pedals. 
The  attraction  that  light  exercises  over 

fish  has  led  the  Prince  of  Monaco,  who 

in  his  deep-sea  soundings  in  the  Medi- 
terranean observed  that  the  movement  of 

an  incandescent  light  in  the  water  never 
failed  to  draw  the  fish  to  itself,  to  design 
a  fish  trap  lined  with  incandescent  lights. 
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This,  while  it  replenished  the  ship's 
larder,  also  brought  to  light  many  of  the 
finny  tribes  new  to  science. 

The  ball  of  light  beneath  the  water  is 

the  deadliest  lure  ever  employed  by  fish- 
ermen. When  the  handle  of  the  battery 

is  pressed  the  light  fills  the  water  with  a 
glow  that  makes  distinct  every  object 
near  it. 

From  far  and  near  the  fish  can  be  seen 

trooping  up  to  this  curious  thing  which 
has  appeared  among  them,  and  their 
movements  while  under  the  spell  of  the 
light  afford  a  most  interesting  study. 
The  only  danger  is  that  the  lure  may 
prove  too  effective.  Its  general  adoption 
might  have  the  same  result,  with  respect 

to  certain  species  of  fish,  that  the  repeat- 
ing rifle  has  had  with  the  once  countless 

buffaloes  of  the  prairies. 

Stop  Signal  for  a  Store 

"The  semaphore  is  a  trade  winner," 
declared  the  proprietor  of  the  Los 
Angeles  store  where  it  is  installed. 

"Many  a  cus- 
t  o  m  e  r  has 

stopped  at  the 
unfamiliar  sight 
of  a  semaphore 
on  a  store  front, 
and  entered  to  ask 

questions,  usually 

making  a  pur- 
chase before 

leaving.  Others 
watch  the  flash- 

ing light,  the 

rising  and  fall- 
ing arm,  and  then 

drop  in  with  such 
a  re  m  a  r k  a s 

'W  ell,  I  saw 
your  stop  signal. 

and  followed  it.' 
It,  is  inexpensive 

the  semaphore  to  install.    One  of 

my  clerks  originated  the  idea  and  con- 
structed the  upright  and  arm  from  pine 

boards,  and  a  sign  painter  did  the  letter- 

ing at  small  cost.  The  operation  of  a 
small  motor  keeps  the  arm  in  motion 

and  the  cost  of  power  and  the  light  be- 
hind the  colored  panes  is  very  slight 

compared  to  the  results." 

The  Electrotruckometer 

As  a  convenient  method  of  indicating 
the  rapid  increase  in  the  use  of  the  elec- 

tric truck  and  delivery  wagon  by  Chica- 

x^=?^v      go.  merchants,     there    has 
,Egp     pi     ̂     been  invented  by  the  local 

manager    of   the    Philadel- 
phia Storage  Battery  Com- 

pany, Mr.  D.  C.  Arlington, 
516  The   Rookery,   a  very 
simple  instrument  which  he 

has  christened  the  "Chica- 
go        Electrotrucksalesom- 

eter." 

As  described  by  the  in- 
ventor, this  instrument  con- 

sists of  an  outline  of  a  ba- 
rometer printed  upon  a 

piece  of  Bristol  board,  a 
red  pencil  and  one  human 

being,  preferably  a  male 
electric  truck  manufactur- 

er's agent  or  representa- 
tive whose  chief  interest 

and  aim  in  life  is  to  sell,  or  promote  the 
sale  of,  electric  vehicles  of  the  com- 

mercial type. 

This  instrument  shows  for  the  first  of 

January,  1913,  that  523  electric  trucks 
were  in  service  and  on  order  in  Chicago. 
At  the  present  writing,  March  12,  there 
are  603  electric  trucks  in  service  and  on 

order,  showing  a  considerable  increase 
since  the  first  of  the  year.  The  firsl  of 

January,  1()12,  there  were  probably  hot 
over  270  electric  trucks  in  Chicago.  It 

will  he  seen  thai  an  increase  i^~  approx. 
imately  100  per  cent  was  made  in  1912. 

Referring  to  cut  of  instrument:  the 
number  1000  will  he  Eound  at  the  top  of 
the  scale.  It  is  expected  that  by  the  end 

of  1913,  fully  tlii--  number  of  electric 
machines  of  the  commercial  type  will  ho 
either  in  service  or  on  order. 
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Photographs  of  the  Mikado's These  illustrations  show  what  can  be  done  in  the  photographic  line  by  means 
of  fixed  electric  lights  outdoors.  The  photographs  were  taken  at  midnight,  at  which 

time  the  Mikado's  funeral  was  held,  from  a  special  stand  erected  by  the  Tokio  po- 
lice for  newspaper  photographers.  This  stand  had  a  screen  in  front  of  it.  and  the 

photographers  worked    in  the  dark,  making  their  exposures    wholly  by  the  light  of 

BEARERS  OF  THE     'SUN''   BANNER. 

PRINCE  FUSH1MI   IN  ANCIENT  CEREMONIAL  DRESS,  UNDER  THE  FORWARD  UMBRELLA 
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Funeral  by  Ele&ric  Light 
the  powerful  arc  lamps  which  lined  the  road  from  the  Imperial  Palace  at  Tokio  to 
the  parade  ground  at  Aoyarna.  The  white  spots  are  ancient  Japanese  lanterns  in 
which  powerful  electric  lamps  were  suspended.  The  scenes  during  the  procession 
from  the  Imperial  Palace  to  the  parade  ground  at  Aoyarna  were  impressive  in  the 
extreme,  interest  being  intensified  by  the  striking  nature  of  the  costumes,  which 
presented  a  mixture  of  modern  uniforms  and  ancient  ceremonial  dresses. 

BOWS  AND  ARROWS  CARRIED  IN  THE  PROCESSION.    THESE  WERE  BURIED  WITH  THE   EMPEROK 

PRINCE  KANIN,  WHO  REPRESENTED    THE   NEW  MIKADO  IN  THE   PROCESSION 
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Machinery  Hall  at  the  Panama- 
Pacific  Exposition 

The  home  of  the  greater  electrical  ex- 
hibits at  the  Panama-Pacific  Exposition 

at  San  Francisco  will  be  an  imposing 
palace  of  huge  proportions  known  as 
Machinery  Hall.  The  engineering  fields 
of  mechanics  and  electricity  have  be- 

come so  correlated  in  these  modern  times 

that   segregation   of   their  products   has 

floor  over  64  city  blocks  or  200  acres. 
On  the  first  day  of  this  year  fully 

100,000  people  left  the  residence  dis- 
tricts of  the  city  to  witness  the  first  turn- 

ing of  the  soil  for  this  exhibit  palace.  It 
was  a  mellow  day  and  all  seemed  to 
augur  well  for  the  exposition.  The 
throngs  were  joyous,  for  work  of  real 

magnitude — the  realization  of  their 

dream  city — was  beginning".  Indeed, 
the    "rubbing   of    Aladdin's    lamp"    had 

Copyright  by  the  Panama-Pacific  Exposition  Co. 

MACHINERY  HALL  AS    IT  WILL  APPEAR  AT  THE    PANAMA-PACIFIC   EXPOSITION  — WHERE  THE  GREAT 
ELECTRICAL   EXHIBITS   WILL  BE   SHOWN 

been  considered  impractical,  and  so  this 
great  edifice,  whose  architecture  by 
Clarence  Ward  recalls  historical  periods 
of  Italian  and  Spanish  renaissance,  has 
been  designed  to  accommodate  replicas 
of  the  multitudes  of  mechanical  and  elec- 

trical appliances  by  which  the  world's work  is  facilitated. 

The  impressive  array  of  exhibits  will 
be  found  collected  beneath  three  gigan- 

tic naves,  each  80  feet  wide,  100  feet 
high  and  running  parallel  for  a  distance 
of  1000  feet.  A  spectator  must  walk  a 
distance  of  one  mile  in  encircling  the 
building.  The  amount  of  timber  enter- 

ing its  construction  is  appalling.  Nearly 
8,000,000  feet  will  be  used,  enough  to 

almost  immediate  effect.  Fleets  of  coast- 
wise lumber  steamers  soon  sailed  in 

through  the  Golden  Gate  and  unloaded 

their  burdens  "right  in  the  front  yard," 
so  to  speak,  for  Machinery  Hall  is  close 

to  the  water's  edge. 

Erecting  a  Transmission  Line  by 
Train 

The  accompanying  pictures  show  a 
scheme  used  for  setting  poles  along  a 
trolley  line  at  Westfield,  Mass.  The 
equipment  consists  of  a  locomotive,  reel 
car,  derrick  car  and  pole  locating  car. 
The  reel  car  is  a  platform  car,  on  which 
is  bolted  a  heavy  reel  stand,  holding  the 
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POLE  SETTING 
FROM  A  TRAIN 
OF  FLAT  CARS 

six  reels,  with  one  mile  of  wire  per 
reel.  The  derrick  car  carries  a  heavy 
derrick  with  a  50  foot  boom  for  pole 
setting  and  a  20  foot  extension  to  this 

for  wire  stringing-.  The  extension  piece 
carries  on  its  outer  end  a  cross  arm 

holding  six  single  blocks  through  which 
the  wires  pass  directly  from  the  reels. 

The  pole  locating  car,  shown  in  the 
lower  picture,  is  a  flat  car  to  which  is 
bolted  a  wooden  frame  carrying  an 
adjustable  arm  for  accurately  locating 
each  pole.  The  poles  are  50  feet  in 
length,  setting  eight  feet  in  the  ground, 
each  carrying  an  eleven  foot  four  pin 
arm  and  a  nine  foot  two  pin  arm  besides 
the  feeder,  telephone  and  trolley.  With 
this  equipment  the  work  is  completed 

at  once  by  the  lineman  placing  the  in- 
sulators and  tying  the  wires  to  them. 

A  New  EledrcvChemical  Printing 
Process 

Some  few  years  ago  a  laboratory 
worker  was  engaged  in  making  some 
electrical  experiments  in  which  a  certain 

electro-metallurgical  action  in  connection 
with  gold  was  the  object  in  view.  The 
top  of  his  table  was  of  tin  and  a  moist 

piece  of  paper  rested  on 
it.  The  wires  of  his  bat- 

tery were  lying  on  the 
paper.  In  taking  a  gold 
coin  from  his  pocket  it 
fell  on  the  paper  and  to 
prevent  its  falling  on  the 
floor  he  placed  his  hand 
upon  it.  It  so  happened 
that  the  coin  touched  one 
of  the  bare  wires  while 
the  other  wire  laid  on  the 
tin.  When  he  removed 

the  coin,  to  his  surprise 
its  image  was  impressed 
as  clearly  on  the  paper  as 
though  it  had  been  inked 
and  an  impression  taken. 

The  same  results  were 

apparent  whether  gold, 
silver,  copper  or  bronze 
coins  were  used.  In  this 

fortunate  accident  was  born  a  new  proc- 
ess which,  it  may  be  imagined,  may 

some  day  revolutionize  the  greatest  and 
most  important  industry  in  the  world — 
that  of  printing.  At  any  rate  the  dis- 

covery is  worthy  of  careful  development. 
In  the  course  of  further  investigation 

of  this  peculiar  phenomenon  it  was  found 
that  all  that  was  necessary  to  form  an 
imprint  from  metal  was  a  clear  contact, 

regardless  of  the  pressure  used,  the 
strength  of  the  current  governing  the 
density  of  the  imprint  and  to  secure  the 
best  results  the  negative  pole  should  be 
connected  with  the  type  or  plate.  As  the 

imprint  is  of  a  brownish  cast  it  is  neces 
saw  to  treat  the  paper  with  a  certain 

common  chemical  u->  acquire  a  jet  Mack 
imprint. 

A   press  designed   for  the  purpose  of 



160 POPULAR    ELECTRICITY    MAGAZINE 

utilizing  this  wonderful  process  is  simi- 
lar to  the  regular  printing  press  as  used 

at  present,  but  about  half  ine  size,  dis- 
pensing with  all  inking  rollers,  founts 

and  ducts.  The  main  parts  are  large 
rollers  of  metal  sheathed  with  zinc  and 

insulated,  to  which  the  positive  contacts 
are  connected,  and  another  roller  contain- 

ing the  plates  to  be  printed  from,  with  a 
negative  contact.  This  is  essentially  the 
make-up  of  the  machine. 

The  question  of  printing  in  colors  has 

been  solved  by  the  use  of  various  chem- 
icals, oxidizable  by  electricity,  which  are 

impregnated  in  the  cellulose  paper  during 
its  manufacture,  and  the  use  of  various 
metals  in  the  imprint  roller.  A  yellow 
color  is  given  by  zinc,  brass  gives  a  red 
and  copper  a  blue,  and  all  the  other 
metals,  tin,  gold,  silver,  iron,  platinum, 
aluminum  and  others  singly  or  in  alloy, 

will  produce  distinctive  colors  with  un- 
varying certainty,  in  electrical  action  with 

certain  chemicals. 

At  the  same  time  the  question  presents 
itself,  if  cellulose  in  the  form  of  paper 

can  be  colored  superficially  by  electro- 
chemical means,  why  cannot  the  same 

substance  in  the  form  of  fabrics  or  tex- 
tiles be  dyed  or  colored  by  the  same 

method.  The  inventor  claims  that  tex- 
tiles can  be  printed  by  this  process  and 

it  seems  that  but  a  small  step  intervenes 
between  this  and  dyeing  completely. 

Another  great  industrial  problem  has 

been  simplified  by  this  discovery.  Print- 
ing inks  as  used  on  paper  are  impossible 

to  remove  completely  when  being  re- 
pulped  and  consequently  paper  once 
printed  on  can  never  be  used  again  for 

the  same  purpose  and  can  only  be  con- 
A'erted  into  packing  paper  or  for  similar 
uses.  By  using  the  new  process  all  waste 
paper  can  be  made  over  into  printing 
paper,  as  there  is  no  deposit  of  ink  on  it, 
and  a  method  of  electrolysis  bleaches  the 
pulp  like  new. 
Much  chemical  experimenting  was 

necessary  in  perfecting  the  process  as  the 
use  of  the  proper  chemicals  is  most  im- 

portant,  and  to  make  it  of  commercial 

value  it  was  necessary  -that  chemicals 
must  be  cheap  as  well  as  effective,  and 
thousands  of  tests  were  conducted  before 
the  final  results  were  secured. 

The  chemicals  and  formulas  used  con- 
stitute the  valuable  and  secret  portions 

of  the  process,  but  the  principle  of  the 
process  has  many  applications  and  the 
investigator  has  many  opportunities  to 
apply  it  to  various  undertakings,  as  well 
as  to  develop  those  other  latent  proper- 

ties of  cellulose  which  have  already  been 
brought  to  light  or  are  already  utilized. 
— Daniel  M.  Grosh. 

Artesian  Well  Power  Plant 

Artesian,  flowing,  or  spouting  wells  are 
widely  used  for  irrigation  in  the  West 
and  for  general  water  supplies  in  various 
parts  of  the  country,  but  seldom  is  a 
single  well  made  to  serve  such  a  variety 

ARTESIAN   POWER   PLANT  IN   GEORGIA 

of  purposes  as  the  one  shown  in  the 
picture,  through  its  operation  of  an  elec- 

tric plant. 
The  unique  well  and  plant  are  located 

on  a  farm  near  Midville,  Georgia.  The 
well  has  a  sufficient  water  pressure  to 
generate  enough  electricity  to  supply  the 
house  and  barn  with  light,  with  power 
for  the  running  of  a  farm  mill,  feed 
chopper,  lathe  and  other  farm  appliances 
such  as  are  generally  operated  by  pro- 

gressive farmers  with  small  gasoline  en- 
gine plants,  besides  a  clothes  washer  and 

several  other  labor  saving  devices  for  the house. 
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The  World's  Largest  Seismograph 

The  largest  seismograph,  or  earth- 
quake detector,  is  located  in  New  York 

and  has  recently  accomplished  the  amaz- 
ing feat  of  noting  undulations  clear 

from  Alaska,  3,100  miles  distant.  So 
subtle  and  delicate  are  the  notations  that 

this  seismograph  records  even  the 
effects  of  heavy  winds  upon  the  earth, 
also  the  pounding  of  the  breakers  of 
the  ocean.  It  rests  upon  a  cement  base, 
which  in  turn  is  fastened  unshakably 
to  the  solid  rock.  The  structure  is  so 

arranged  that  it  is  absolutely  free  from 
contact  with  the  great  building  and 
thus  can  operate  with 
exact  trustworthiness. 

The  "steady  masses"  of 
the  machine,   as  they  are 
called,    are    composed    of 
iron  and  lead  and  weigh 
about  1,000  pounds  each. 
They    are    so    suspended 

as   to   act   as   pen- 
dulums.   The  hori- 
zontal      axes      of 

these  masses  are  at 

right     angles,     one 
true  east  and  west 
and  the  other  north 

and  south.  The  least  tremor  of  the 

earth  of  course  effects  the  relative  posi- 
tions of  these  pendulums,  which  hang 

freely,  and  the  rest  of  the  apparatus 
which  is  fixed  to  the  earth. 

In  the  matter  of  operating  the  record- 

ing needle  which  traces  the  earth's 
fluctuations  on  a  moving  strip  of  smoked 

paper,  the  fine  work  of  the  electro-mag- 
net comes  into  play.  Every  minute  this 

needle  is  raised  from  the  paper  by  the 

force  of  the  magnet.  The  time  the- 
needle  is  down  is  sufficient  for  it  to  make 

a  mark  about  1/30  of  an  inch  in  length. 
When  these  marks  are  in  a  perfectly 
straight  line  on  both  paper  strips,  it  in- 

dicates normal  condi- 
tions. The  least  ir- 

regularity, however, 
indicates  an  eart 
tremor. 

The  machine  magni- 
fies the  movements 

150  fold.  Thus,  if  the 

recording  needle 
swings  l/2  inch, 
the  movement 

of  earth  parti- 
cles is  about 

1/100  of  an inch. 

THE   WORLDS   LARObSl    SEISMOGRAPH 
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POWER   PLANT   NO.  I  ON   THE   UPPER 
IOWA   RIVER 

Putting  the  Small  River  to  Work 
By  FLORENCE   L  CLARK 

The  topography  of  Iowa  is  generally 
believed  to  be  flat  or  slightly  rolling. 
This  is  true  of  most  of  the  state  but  in 

the  northeastern  part  a  sort  of  island  in 
the  glacial  drift,  deeply  cut  by  streams 

flowing  from  the  highlands  to  the  Mis- 
sissippi, makes  a  rugged  break  in  the 

otherwise  regular  surface.  The  bluffs  in 
this  section  are  from  300  to  500  feet 

high  and  of  massive  limestone  capped 
with  deep  black  loam.  Many  springs 
bubble  out  of  the  limestone,  creating 
creeks  which  run  together  to  form  the 
picturesque  Upper  Iowa  River.  From 
earliest  times  the  clear  waters  and  wood- 

ed hills  of  this  little  river  have  been  a 

favored  haunt  of  the  sportsman  and  even 

to-day  the  region  immediately  adjoining 
is  still  so  much  Nature's  own  that  a  den 
of  wolves  can  now  and  then  be  unearthed. 

Just  back  from  these  hills,  however, 
undulate  far  and  wide  highly  developed 
farm  lands.  Their  owners  are  among 

the  most  prosperous  of  Iowa's  most  pros- 
perous  farmers.     Land  sells  as  high  as 

$250  an  acre.  The  big  red  barn,  the 
modern  home,  the  cement  floored  stable 
and  the  garage  feature  the  landscape. 
Just  one  thing,  electric  light  and  power, 
was  needed  to  give  the  latest  progressive 
touch  to  rural  conditions.  The  little  Up- 

per Iowa,  so  long  but  an  idle  pleasure 
stream,  is  now  in  the  harness  and  hard 

at  work  providing  this  one  lacking  fea- 

ture. • Near  the  town  of  Decorah,  named  for 
the  famous  old  Winnebago  chief  who 
with  his  braves  used  to  hunt  and  fish 

through  the  region,  the  waters  of  the 
Upper  Iowa  ripple  quite  noisily  down  to 
join  the  Mississippi,  falling  five  to  eight 
feet  to  the  mile.  At  one  place  in  early 
geologic  times  a  limestone  ridge,  cracked 
off  and  undermined  by  the  wash  of  the 
river,  toppled  over,  forming  an  ideal  dam 
site.  In  1908  the  site  was  discovered  by 

Iowa  capital  and  a  hydro-electric  power 
plant    was    installed. 

The  construction  was  attended  with 

difficulties.     Violent  floods,  causing  a  big 
162 
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POWER   PLANT   NO.  2  ON   THE   UPPER 
IOWA   RIVER 

rise  in  the  Upper  Iowa  within  a  few 
hours,  are  liable  to  occur  at  most  any 
season  of  the  year.  Such  a  flood  came 
after  the  preliminary  work  on  the  dam 

was  in  place  and  swept  everything  be- 
fore it.  Undaunted,  a  new  start  was 

made  and  the  work  carried  to  success- 
ful completion.  Five  Taintor  gates,  ten 

feet  wide  and  20  feet  high,  operated  by 
an  electric  hoist  and  two  spillways,  one 
40  feet  and  the  other  100  feet  wide,  con- 

trol these  flood  waters.  The  operator  at 
danger  times  keeps  his  ear  close  to  the 
telephone  and  at  the  first  warning  lowers 
the  water  in  the  pond.  The  dam,  with  an 
effective  head  of  17  feet  when  the  pond 
is  full,  is  the  highest  in  Iowa,  barring 
the  great  structure  at  Keokuk. 

Sufficient  electricity  was  generated  by 
the  plant  to  supply  quite  an  area.  The 
demand  for  the  current  grew  as  the  plant 
tested  out  a  success  and  last  year  the 
company  found  it  feasible  to  enlarge  its 
capacity  by  putting  in  a  second  dam  and 
power  plant  just  above  the  pond  formed 
by  the  first.  The  work  was  completed 

in  January  and  interesting  developments 

are  rapidly  following,  From  an  engi- 
neering standpoint  the  two  plants  to- 

gether form  probably  the  most  complete 

small  hydro-electric  development  in  the 
Central  States.  From  a  practical  point 

of  view  the'  system  is  unique. The  transmission  lines  have  been 

strung  on  30  foot  cedar  poles  along  the 

public  roads  and  private  right-of-way 
through   the  fields    for  77   miles.     Over 

THE   REGION  COVERED   BY  POWER    SERVICE   FROM 
THE   UPPER   IOWA   RIVER 

these  lines  the  currenl  i^  now  flowing  up 
from  the  Upper  Iowa  Into  three  counties 
in  (lie  northeastern  part  of  the  State.  On 
the  way  it  is  supplying  the  live  leading 
towns.  Decofah,  Postville,  Cresco,  Wau- 
kon  and  Lansing,  with  both  light  and 
power,    Iron  mines  near  VVaukon,  button 
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factories  at  Lansing,  clay  works  at  Post- 
iville  and  several  minor  industries  are 

using  the  current  and  further  manufac- 
turing development  is  indicated. 

Between  these  larger  towns  quite  a 
number  of  villages  too  small  to  support 
a  steam  plant  are  supplied  with  electricity. 
The  best  and  most  significant  feature  of 
the  system,  however,  is  the  bringing  of 

electricity  into  rural  life.  Several  hun- 
dred farms  are  adjacent  to  the  lines.  All 

that  is  necessary  for  a  farmer  to  do  is 

to  pay  for  a  transformer,  lightning  ar- 
rester and  the  wiring  and  then  at  the 

same  rate  as  town  customers  he  may 
light  barns  and  house  and  install  motors 

to  pump  the  water,  grind  the  feed,  sep- 
arate the  cream,  do  the  family  washing 

and  a  score  of  other  things.  New  as 
the  system  is,  already  quite  a  number  of 
farmers  have  taken  advantge  of  the  great 

ELECTRICALLY  LIGHTED  FOLDING  I 

convenience  which  has  been  brought  to 

their  doors  and  eventually  several  hun- 
dred will  be  usino-  the  current. 

Larger  Telephone  Cables 
The  extraordinary  increase  in  the 

number  of  the  telephone  wires  and  the 
difficulty  of  obtaining  additional  space 

underground  in  many  places  have  em- 

phasized the  importance  of  utilizing 
every  underground  duct  to  its  fullest 

capacity.  This  could  only  be  accom- 
plished through  improvements  in  cables. 

Six  hundred  pairs  of  wires  have  been 

the  largest  number  which  it  has  hereto- 
fore been  practicable  to  employ.  Ex- 

periments were  completed  last  year  by 

the  Bell  Company  and  specifications  pre- 
pared for  a  new  type  of  cable  providing 

900  pairs,  or  1,800  wires,  in  the  space 
which  was  formerly  required  for  600 
pairs.  This  will  result  not  only  in 
great  economies  in  the  use  of  cables, 

but  also  in  large  economies  in  the  con- 
struction and  utilization  of  conduits. 

Electric  Lighted  Folding  Bed 
For  reading  after  retiring,  an  electric 

light  is  installed  over  the  head  of  a  novel 

folding  bed  devised  by  a  Los  Angeles  in- 
ventor. The  reason  for 

its  necessity  is  that  when 

the  bed  is  in  use,  a  can- 
opy is  brought  down  over 

the  front  of  the  couch, 
shutting  out  the  light 
from  the  room,  so  the 
familiar  reading  light  of 

the  Pullman  berth  is  in- 
stalled for  the  benefit  of 

nocturnal  readers. 

The  idea  is  very  in- 

genious. When  the  oc- 
cupant has  retired  the 

canopy  (the  curved  back 
portion  shown  in  the  pic- 

ture) is  swung  down 
over  the  front  of  the  bed 

and  draws  up  in  its  place 
at  the  rear  a  screen  so 

that  the  outer  air  is  admitted  to  the  sleep- 
ing quarters,  while  the  air  from  within 

the  apartment  is  excluded.  The  screen 
opens  directly  upon  a  very  small  porch, 
just  large  enough  to  take  about  half  the 
bed ;  a  miniature  sleeping  porch,  in  fact. 

By  day.  the  canopy  swings  down  out- 
side, making  a  weatherproof  wall,  while 

inside  of  the  room  the  various  parts 
fold  back  and  form  a  settee. 
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Removing  Boiler  Scale 

-  A  rapidly  revolving  electric  tool  is 
now  coming  into  use  for  cleaning  the 
inside  of  boilers  and  removing  the  scale, 

and  one  of  the  latest 'kind, 
of  English  make,  is  illus- 

trated. An  electric  motor 

is  connected  by  a  flexible 
shaft  to  an  ingenious 
cleaning  device  consisting 
of  a  flat  metal  drum 

provided  at  three  or  more 
points  with  steel  cutter 
wheels  loosely  mounted 
upon  pins.  When  the 
drum  is  made  to  rotate 

by  starting  the  motor,  the 
steel  wheels  which  are 

similar  in  appearance  to 

milling  cutters,  fly  out- 
ward by  centrifugal  force 

and  give  a  hammering  and  tearing  action 
on  the  surface  to  be  cleaned  with  no 
less  than  8,000  strokes  a  minute.  Much 

quicker  work  is  thus  done,  as  may  be 
imagined,  than  with  any  kind  of  hand 
tools. 

as  it  is  in  the  mechanical,  that  there  will 
naturally  be  interest  in  this  governmental 
policy  which  must  be  interpreted  as  a 
move  in  the  direction  of  standardization, 
But,  even  aside  from  this,  there  will  be 

Government  Standard  Specifications 
for  Electric  Vehicles 

The  United  States  government  will 
follow  a  new  plan  in  contracting  for  the 
electric  vehicles  which  will  be  built  for 

tlie  various  branches  of  the  federal  es- 
tablishment during  the  fiscal  year  1014; 

that  is,  the  twelve  months  beginning  July 

1,  1013,  and  ending  June  30,^  1914.  The new  plan  is  a  decided  innovation  in  that 
it  contemplates  the  placing  through  one 

central  authority  of  orders  for  all  of  Un- 
cle Sam's  new  electric  automobiles  in 

stead  of  the  old  plan  whereby  each  of  the 
executive  departments  has  dealt  direct 
with  the  manufacturers  of  electrics. 

Yet  more  significant  is  the  fact  that 
under  this  new  scheme  contracts  for 
trucks  and  other  electric  vehicles  will  fie 

let  under  standard  or  uniform  specifica- 
tions. Standardization  is  just  now  so 

important  an  issue  in  the  electrical  world, 

REMOVING   BOILER   SCALE 

curiosity  in  electrical  circles  regarding 

these  supposedly  model  specification.^ 
which  embody  the  ideas  of  the  chief  ex- 

perts in  the  government  service,  includ- 
ing the  electrical  authorities  at  the  Unit- 
ed States  Bureau  of  Standards. 

This    systematic    method    of    making- 
government  purchases  of  electric  vehicles 
and     extra     parts     originated     with     the 

General  Supply  Committee,  a  compara- 
tively  new    federal    institution,    the    pur- 

pose of  which  is  to  bring  about  systen 
in  all  government  purchases  and   to   se- 

cure the  lowest  possible  prices  by  buying 

in  quantity — co-o'perative  buying  l>> 
the    departments    of    the    government,    it 

might  he  denominated.       The  plan   is  de- 
signed  to   work'   out    in    this   wive:    Early 

in  the  spring,  the  specifications  are  scut 
out  and  bids  invited  From  manufacturers. 
In  due  course  these  bids  are  received  ai 

opened  and  then  the  experts  oi  the  com- 
mittee   devote    some    week-    to    del 

comparisons   o\    the  propositions 
Tests  of  material  arc  conducted  when  it 
is  deemed  advisable  and  visits  ma\  evei 

he  made  to  the  Factories  to  complete  in- 
vestigations. 

The  verdict   of  the  suppl)    committee 
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on  all  proposals  is  supposed  to  be  an- 
nounced by  the  middle  of  June.  But  it 

does  not  follow  that  contracts  for  cars 
will  be  entered  into  at  once.  That  is  one 

of  the  stipulations  made  to  bidders — that 
proposals  shall  not  require  immediate  ac- 

ceptance, but  will  be  open  for  the  period 
of  one  year. 

The  general  specifications  stipulate  that 
the  underframe  of  every  truck  shall  be 
entirely  of  steel  and  that  all  wheels  must 
be  of  the  artillery  or  equally  substantial 

type.  Solid  tires  are  demanded.  It  is  in- 
dicated that  motor  trucks  of  the  electric 

storage  battery  type  should  preferably  be 
equipped  with  a  single  motor  of  rugged 
construction,  driving  the  car  through  a 
countershaft  and  chains.  Each  truck 

must  be  equipped  with  a  series-wound 
motor  fully  inclosed ;  the  armature  shaft 
must  revolve  on  ball  bearings  and  be 
geared  to  the  countershaft  by  means  of  an 
inclosed  silent  chain ;  and  the  motor  must 
be  so  suspended  from  the  frame  as  to 
maintain  absolute  alignment  with  the 
countershaft  throughout  the  range  of  the 
chain  adjustment.  The  controller  must 
be  of  the  continuous  torque  type,  having 

at  least  three  speeds  forward  and  two  re- 
verse. It  is  stipulated  that  it  shall  be 

operated  by  means  of  a  single  lever  so 
arranged  that  the  reverse  cannot  be 
thrown  in  by  mistake  and  that  on  the  off 
position  of  the  controller  the  battery 
shall  be  in  series  for  charging.  All  the 
wiring  must  be  carried  in  conduit  or 

must  be  thoroughly  protected,  water- 
proofed and  secured  to  the  underframe 

entirely  independent  of  the  body. 
Each  builder  of  electric  vehicles  who 

aspires  to  include  the  government  among 
his  customers  will  be  expected  to:  fill  out 
a  schedule  of  data  under  which  infor- 

mation is  asked  in  answer  to  no  less  than 

55  different  questions,  embracing  every- 
thing from  the  carrying  capacity  of  the 

vehicle,  expressed  in  pounds,  to  the  size 
of  the  chains.  Especially  does  Uncle 
Sam  desire  information  as  to  the  mileage 
guaranteed  on  one  battery  charge  on  a 
hard  level  road,  with  the  rated  load ;  and 

as  to  the  battery,  its  type,  size,  number 

of  cells,'  weight  and  location.  Every 
competing  manufacturer  of  electrics 
will  be  asked  to  state  the  guaranteed 
number  of  miles  of  actual  service  (to  be 
determined  by  the  odometer  readings) 
whichwill  be  obtained  before  the  battery 
has  reduced  below  80  per  cent  of  its 

original  ampere-hour  capacity.  This  is 
rather  an  important  requirement  be- 

cause the  government  is  asking  that  the 
capacity  of  the  battery  at  the  completion 
of  the  stated  mileage  shall  be  determined 
by  a  test  at  the  nominal  discharge  rate 
and  standard  temperature  and  that,  on 
the  basis  of  the  showing  made,  the 

guaranty  above  mentioned  shall  con- 
template a  cash  rebate  proportionate  to 

the  excellence  of  performance. 
The  new  purchase  plan,  as  thus  far 

perfected,  contemplates  the  making  of 
contracts  under  the  standard  specifica- 

tions for  four  different  classes  of  elec- 
tric vehicles ;  namely,  an  electric  motor 

wagon  (primarily  for  mail  purposes)  of 
1,000  pounds  capacity  and  electric  motor 
trucks  of  capacities  respectively  of 
1.500,  2,000  and  3,000  pounds. 

By  Wire  and  Air 

A  New  England  man  reports  an  acci- 
dental experiment  in  the  velocity  of 

sound.  He  had  gone  to  his  telephone 
and  just  as  he  put  the  receiver  to  his  ear 
had  heard  the  click  of  another  telephone. 
Another  receiver  had  been  removed  and 
the  line  was  open. 

Then  he  heard  through  the  telephone 
the  shriek  of  a  locomotive  whistle,  and 
a  few  seconds  later  the  sound  came 

through  the  open  window  in  the  usual 
way.  Looking  up  he  saw  a  locomotive 
half  a  mile  away,  passing  the  house  of 
a  friend. 

The  mystery  was  solved.  The  tele- 
phone that  was  open  was  that  at  the 

distant  house  and  the  sound  of  the  whis- 
tle had  come,  through  its  transformation 

into  an  electric  current,  quicker  than  it 
had  traveled  through  the  air. 



LIFE  SAVING   DEVICE   FOR  SUBMARINES 

Electricity  plays  an  important 
part  in  an  ingenious  life  saving 
apparatus  for  use  in  connection 
with  submarines,  which  has  been 
invented    by     Henry    Beach,    a 
working  engineer  of  Whetstone, 

Middlesex,     Eng- 
land.    Briefly  and 

simply    described, 

Mr.     Beach's 
i.nventi  on 
consists        of 

the    following 
apparatus : 

HENRY  BEACH  OF  WHETSTONE.  ENGLAND.  AND 
THE  MODEL  OF  HIS   LIFE  SAVING   BUOY 

A  well  six  feet  across  and  3y2  feet 

deep  is  cut  into  the  deck  Of  the  sub- 
marine near  the  conning  tower  and  in- 

side this  is  a  watertight  buoy,  to  which  is 
attached  a  length  of  armored  hose,  in- 

'cluding  three  strands  of  cable.  The 
other  end  of  this  hose  passes  through  the 
bottom  of  the  well  into  the  interior  of 

the  submarine  and  establishes  communi- 
cation with  the  buoy. 

In  the  event  of  a  collision  this  buoy, 

with  a  lifting  power  of  four  tons,  is  re- 
leased automatically  and  floats  to  the  sur- 
face, carrying  with  it  the  hose.  The 

parent  ship  cruising  around  in  the  vicini- 
ty of  the  disaster,  will  keep  a  lookout 

for  the  buoy,  which  makes  its  presence 
known  almost  immediately  by  the  ringing 
of  an  electric  gong  during  the  day,  or 
lighting  a  powerful  electric  light  at  night. 

On  reaching  the  buoy  the  rescuers  im- 
mediately couple  one  of  the  very  power- 

ful air  pumps  carried  by  all  these  ves- 
sels to  a  valve  on  top  of  the  buoy  and  air 

is  pumped  down  through  the  hose, 
through  which  telephonic comitumicat ion 

is  also  established.  Then,  by  a  series  of 
valves,  air  is  pumped  into  one  or  more 

of  the  compartments  of  the  sunken  sub- 
marine with  such  force  as  to  empty  the 

vessel  of  water  in  about  half  a  minute, 
thus  enabling  it  to  come  to  the  surface. 

Electricity  Versus  Smoke 
A  parliamentary  committee  in  Eng 

land  has  collected  some  important  facts 
concerning  the  saving  of  coal  and  the 
suppression  of  smoke  in  London  which 
could  be  effected  by  the  generation 

all  the  electric  power  used  in  the  metrop- 
olis in  a  few  large  stations,  with  verj 

tall  chimneys. 

Tt  has  been  estimated  that 

6,000,000  tons  of  coal  per  year  could  be 
thus  saved,  together  with  an  immense 
reduction  of  the  quantity  of  smoke 
poured  into  the  city  air.  It  is  also  es 
timated  that  from  these  stations  current 

could  be  cheaply  supplied  for  c< 
and  other  domestic  purposes,  thus  elimi- 

nating  another   great    source    of   - 
107 
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GENERAL  FEATURES  OF  THE  LEVITATED  SYSTEM:    (I)   ALUMINUM  BED-PLATE;    (2)  IRON  BODY  OF  CAR; 
(3)  SOLENOID  WHICH   DRAWS  THE  CAR  FORWARD;    (4)  LEVITATING  MAGNETS 

Bachelet  Levitated  Railway  Car 
By  ROBERT  G.  SKERRETT 

Man  must  learn  to  walk  before  he  can 

run,  but  a  pretty  good  idea  of  what  he 

can  accomplish  in  ma- 
turity of  movement  can 

,  be  gathered  from  the 
f  way  in  which  he  shows 

skill  in  his  initial  steps. 
Emile  Bachelet,  of 
Mount  Vernon,  N.  Y., 

is  giving  point  and 
emphasis  to  this  analogy 
through  the  medium  of 
a  model  railway  in  his 
laboratory  by  which  his 
vehicle  or  carrier  is 
lifted  bodilv  into  the  air 

AN     EXCITED   ui_ECTRO-MAGNET     LEVITATING    A 
SHEET   OF   BRASS    AND  A   SHEET   OF 

ALUMINUM 

and  thus  free  from  substantial  support, 
as  we  understand  the  phrase,  is  able  to 

be  impelled  through  space — in  this  way 
eliminating  the  problem  of  wheel  loads 
and  the  friction  of  revolving  trucks  and 
axles.  This  sounds  a  bit  uncanny,  but 
the  levitation  of  the  carrier  is  an  accom- 

plished fact  plain  to  the  eye  of  the  most 

exacting  doubter,  and  the  drawing"  of  the 
vehicle  through  the  air  is  effected  in  a  no 
less  convincing  manner.  Mr.  Bachelet  is 

applying  in  a  new  manner  certain  mag- 
netic forces  which  have  been  known  for 

many  years  but  which,  heretofore,  have 
been  considered  principally  in  the  light  of 

an  electrical  curiosity  and  of  interest  es- 
sentially as  a  laboratory  spectacle.  The 

magnetic  force  used  by  Mr.  Bachelet  is 
applied  through  the  agency  of  what  are 

commonly  known  as  Foucault  or  "eddy" 
currents,  and  they  have  been  considered 
more  troublesome  than  helpful.  Mr. 

Bachelet  withdraws  this  "undesirable" 
from  the  limbo  of  the  electrician  and  in- 

vests it  with  the  dignity  of  promising  use- 
fulness. 

The  principle  of  operation  of  this  in- 168 
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teresting    railway    may    be    briefly    ex- 
plained as  follow: 

Certain  substances  called  magnetic, 
such  as  iron,  are  attracted  to  a  magnet. 
Certain  other  substances,  called  non- 

magnetic, are  in  no  way  affected  by  a 

magnetic  field.  A  third  class,  called  para- 
magnetic, such  as  copper,  silver,  gold, 

aluminum,  etc.,  are  slightly  re- 
pelled by  a  magnetic  field. 

Now  suppose  we  make  an 

electro-magnet  by  surround- 
ing an  iron  core  with  a  coil  of 

wire  and  then  pass  through 

this  wire  an  alternating  cur- 
rent, or  an  interrupted  direct 

current;  the  core  becomes 
strongly  magnetized  and  this 
magnetism  is  reversed  with 

every  alternation  or  interrup- 
tion of  the  current.  The 

magnetic  field  of  the  magnets 
is,  therefore,  what  is  called  an 

ency  then  is  to  carry  the  paramagnetic 
substance  out  of  the  field. 

It  is  true  that  eddy  currents  are  also 

produced  in  the  same  manner  in  mag- 
netic substances  such  as  iron  but  their 

effect  is  overcome  in  that  case  by  the 
natural  magnetism  which  tends  to  draw 
the'  iron  to  the  magnet. 

The    eddy    currents    when 

strong  enough  will  lift  a  con- 
siderable weight  if  that  weight 

17         be  carried  or  supported  by  an 
underlying   plate   or  body   of 
aluminum,  for  instance.    This, 
in    brief,    is    the    underlying 

groundwork       of       Mr. 

Bachelet's      invention — 
the       "eddy"       currents 
raising      an      aluminum 
plate  bearing  the  vehicle 
and  these  currents  being 

generated   by  the  alter- 
nating fields  of  a  series 

h 
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THE    LEVITATING    FRAME  WEIGHS  ONLY  EIGHTEEN   POUNDS,  YET  IT  EASILY  SUPPORTED  THE    CHILD. 
ITS  TOTAL  CAPACITY  IS  65   POUNDS 

alternating   one   continually   reversing  in 
polarity. 
Now  if  we  place  a  non-magnetic  sub- 

stance in  this  field  it  is  of  course  not 

affected.  If  we  place  a  magnetic  sub- 
stance in  the  field  it  is  attracted  to  the 

core  and  held  there.  But  when  a  para- 
magnetic substance  is  placed  in  the  field 

a  strange  thing  occurs ;  it  is  repelled  or 
levitated  by  the  field.  The  reason  for 
this  is  the  fact  that  the  alternating  field 
of  magnetism  induces  electric  currents  to 
flow  in  the  paramagnetic  substance.  They 
arc  called  eddy  currents.  These  little 
currents  set  up  magnetic  fields  of  their 
own — invisible  lines  of  force  which  op- 

pose the  field  of  the  main  magnet  and 

tend  to  push  away  from  it.     The  tend- 

of  magnets  along  the  track.  Upon  this 
cushion  of  invisible  streamlines  the  car- 

rier rests  while  supporting  several  times 
its  own  weight  by  way  of  load.  The 
carrier  will  be  held  at  different  heights 
above  the  magnets  depending  upon  the 
force  of  the  current  fed  into  the  coil 

all  that  is  really  necessary  to  be  practi- 
cable is  to  lift  the  vehicle  just  cles 

any  contact,  thus  economizing  electric current. 

The  strength  of  the  magnetic  force. 
with  any  exciting  current,  would  depend 

upon  the  frequency  with  which  that  cur- 
rent was  interrupted  in  its  flow  to 

windings  of  the  coils.  Mr.  Bachelet  has 
developed  a  novel  interrupter  for  this 
very  purpose  and   by  its  employment  in 
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connection  with  his  coils,  he  is  able  to 

multiply  his  "eddy"  currents  to  a 
strength  three  times  as  great  as  they 
would  otherwise  be  for  a  given  measure 
of  electrical  feed. 

In  his  demonstrating  apparatus,  the 
carriage  or  shell  of  aluminum  weighs 
eighteen  pounds  and  it  bears  a  dead  load 
of  65  pounds.  With  a  given  alternating 
current,  the  vehicle  is  held  in  the  air  a 
quarter  of  an  inch  above  the  coils,  and  by 
doubling  the  force  of  the  current  the 
car  is  lifted  three  times  higher.  For 
practical  purposes  this  additional  rise  is 

not  "necessary,  but,  as  an  indication  of 
the  forces  developed,  it  is  exceedingly 
impressive. 
When  the  car  or  carrier  is  in  action,  it 

is  so  arranged  that  it  automatically  ex- 
cites the  levitating  coils  in  groups— ener- 

gizing the  group  just  ahead  in  advance 
of  entrance  into  that  zone  of  influence 

and  simultaneously  cutting  out  the  coils 
which  have  just  been  left  behind.  In 
this  manner  current  from  the  dynamos 
is  economized. 

The  horizontal  movement  of  his  cars 

Mr.  Bachelet  obtains  by  means  of 

solenoids — virtually  electro-magnets  of 
another  form— which,  when  energized 
by  an  electric  current,  exert  a  strong 

pulling  or  attractive  force.  These  sole- 
noids are  successively  energized  by  the 

forward  movement  of 

the  car.  It  is  necessary, 
that  each  solenoid  shall 

be  deenergized  at  the 
proper  instant  lest  it 
tend  to  hold  the  vehicle 

in  its  magnetic  grip. 
The  carrier  is,  in  fact, 
drawn  forward  by 
means  of  a  series  of 

mag-netic  pulls  and  then 
carried  onward  to  the 
zone  of  influence  of  the 

next  solenoid  by  inertia 

■ — the  succeeding  sole- 
noid again  accelerating 

the  car's  speed  by  fresh 
attractive  impulse. 

Mr.  Bachelet  makes  no  claim  to  having 
reduced  the  fruit  of  his  years  of  experi- 

menting to  a  state  where  his  invention 
can  be  installed  immediately  as  a  practi- 

cal rival  to  the  ordinary  railway  for 

freight  or  passenger  service.  The  de- 
tails of  a  commercial  line  have  not  yet 

been  worked  out  for  the  Bachelet  system, 
but  the  demonstrating  apparatus  and  the 
model  plant  furnish  abundant  food  for 
serious  reflection. 

Portable  Wood  Sawing  Outfit 

This  portable  electric  equipment  is 
owned  by  a  wood  dealer  who  receives 
his  wood  in  railway  cars  and  delivers 
it  by  cart  in  small  lots.  A  portion  of  the 
carload  which  is  shipped  in  long  lengths 
is  cut  up  as  unloaded  and  piled  into  the 
cart  for  immediate  delivery  to  his  cus- 
tomeVs. 

The  saw  and  motor  occupy  a  space 

3  by  6  feet.  The  motor  is  direct  con- 
nected to  the  saw  so  there  is  no  waste 

power.  It  is  stated  that  the  machine  will 
saw  a  cord  of  wood  four  pieces  to  the 

stick  using-  one  kilowatt-hour  of  electric- 
ity which  at  the  usual  price  is  from  five 

to  seven  cents.  Current  is  supplied  to  the 

motor  through  a  cable  which  is  connect- 
ed with  the  nearest  outlet  point  on  the 

electric  service  lines. 

FIVE  TO  SEVEN  CENTS'  WORTH  OF  CURRENT  WILL  SAW  A  CORD  OF  WOOD 
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Art  in  the  Suburbs 
Evidence  of  the  general  trend  towards 

the  aesthetic  side  in  street  lighting  is 
here  illustrated  in  the  novel  fixture  in- 

That  the  operation  may  be  performed 
without  loss  of  time,  a  small  circular 

saw  driven  by  an  electric  motor  is  em- 
ployed. When  Dr.  Albee  arrived  from 

New  York  City  it  was  made  known  that 
his  instruments  operated  on  direct  cur- 

rent. The  hospital  lighting  was  alter- 
nating current.  On  being  called  by  tele- 

phone the  manufacturers  of  the  Borland 
electric  car  hurried  a  car  to  the  hospital, 
a  pair  of  wires  were  run  from  the  third 

story  window  of  the  hospital  and  con- 

nected to  the  car's  battery.  In  a  few 
minutes  the  tiny  saw  began  to  cut  away 

a  strip  of  bone  one-half  inch  wide,  one- 
quarter  inch  thick,  and  about  six  inches 

long  from  the  first  patient's  leg,  this 
being  then  transferred  to  the  front  of  the 

spine  thereby  strengthening  and  straight- 
ening it  in  the  manner  necessary  to 

healthy  growth.  Both  operations  were 
pronounced  successful. 

NOVEL  AND  ARTISTIC  LIGHTING   FIXTURE 

stalled  at  the  Kenilworth  (111.)  depot  of 
the  Chicago'  and  Milwaukee  Interurban 
Railway. 

Surgical  Operation    by  Auto    Battery 
Power 

The  Children's  Memorial  Hospital, 
Chicago,  witnessed  two  unusual  opera- 

tions in  bone  surgery  recently  in  which 
electricity  was  a  necessary  aid. 

Two   of   the   hospital's   child   patients 
were  suffering  from  tuberculosis  of  the 
spine.     The  front  of  the 

spine    had    been     eaten  .•numilffi^ff 
away  in  each  case  and 
the  operations  were  such 
that  only  five  have  ever 

been  performed  in  Chi- 
cago. Dr.  Fred  Albee 

of  New  York  City  de- 
vised the  method  and 

was  present  as  an  aid  to 
Dr.  E.  W.  Ryerson,  the 
head  of  the  hospital. 

At  least  two  places  within  the  Arctic 
Circle  have  received  the  electric  light. 
Hammerfest  and  Tromso. 

ODD  WAY  OF   SUPPLYING  CURRENT  FOR  A  SURGICAL  OPERATION 



MORSE   CODE   FOK  SEA  CABLES 

Since  the  first  transatlantic  cable  was 

laid  in  1858,  submarine  cable  engineers 
have  dreamed  of  sending  messages  over 
their  lines  by  means  of  the  Morse  code. 
Experiments  were  made  with  all  sorts  of 

gether  of  land  lines  and  cables,  in  series 
or  alternately. 

The  details  of  Mr.  Gott's  device  for 
rearranging  the  circuits  have  not  been 

given  great  publicity  yet.     The  Commer- 

f1or<se  <5jgnal&    —      — 
Recorder    _..-.  r1 — ^ 
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NOPQ.R3TU  V  W  X  Y  Z 
MORSE  DOT  AND  DASH   CODE  AS  COMPARED  WITH  THE  WAVY  LINE  OF  THE  SIPHON    RECORDER, 

apparatus  but  the  only  one  that  gave  any 
satisfaction  was  the  siphon  recorder 
which  recorded  a  message  by  means  of 
wavy  lines  on  a  strip  of  paper.  This 

was  a  slow  and  laborious  way  of  getting- 
word  from  the  other  side  of  the  ocean, 
even  though  some  of  the  operators  grew 
to  be  expert  readers  and  could  repeat  a 
message  as  the  tape  unrolled  before 
their  eyes  with  as  much  ease  as  though 
it  were  written  in  longhand.  There  was 
a  limit  to  the  speed  which  such  a  method 
developed.  What  was  wanted  was  some 
system  that  would  permit  the  use  of  a 
regulation  Morse  sounder.  Within  the 
past  few  weeks  the  answer  to  the  puzzle 
has  been  found. 

John  Gott,  chief  electrician  of  the 
Commercial  Cable  Company  since  its 
organization  in  1884,  is  the  man  who 
gets  the  credit  for  the  solution.  By  his 
device,  which  he  calls  a  battery  reverser, 
the  circuits  that  bring  power  to  the 
transatlantic  cables  are  so  arranged  that 
a  message  can  be  sent  in  the  usual  dot 
and  dash  signals  on  a  Morse  key  and 
read  on  a  Morse  sounder.  No  change  in 
the  voltage  is  necessary.  Neither  is 
there  any  difference  in  the  actual  use  of 
the  current  which  operates  the  present 
siphon  recorder.  The  adoption  of  this 
invention  holds  out  great  possibilities 
for  the  increased  flexibility  of  telegraph 

sen-ice.      It   allows    for   the   linking-  to- 

cial  Cable  Company  believes  in  it  though 
to  the  extent  of  taking  out  patents  for  it 
in  every  country  in  the  world  and  in  a 
recent  report  said : 

"This  invention  surpasses  anything 
that  has  been  added  to  the  submarine 
cables  since  Sir  William  Thomson  and 

Cromwell  Varley  first  made  the  practical 
operation  of  long  distance  submarine 

cable  possible  55  years  ago." 
That  means  that  John  Gott  takes  an 

enviable  place  among  the  very  small 

group  of  men  who  have  improved  sub- 
marine cable  transmission.  He  ranks 

now  with  the  late  Charles  Cuttriss,  in- 
ventor of  the  vibrator  and  the  late  T.  J. 

Wilmot,  who  with  Cuttriss  invented  the 
automatic  transmitters.  There  is  more 

honor  for  him  in  comparison  with  the 
long  list  of  men  who  have  failed.  Even 
Thomas  Edison  came  to  grief  in  his 
attempt  to  send  the  Morse  code  by 
cable.  He  experimented  with  a  1,000 
mile  cable  coiled  in  a  huge  tank.  The 
dots  and  dashes  were  to  be  transcribed 

on  a  paper  tape  and  he  was  confident 
that  it  would  work.  At  the  first  dot  that 

he  signaled,  the  tape  began  to  unroll. 

The  inked  impression  of  that  "dot"  was 
just  28  feet  long.  He  didn't  try  to  send 
a  dash.  It  remained  for  John  Gott  to 
conquer  the  obstacles  of  a  current  work- 

ing slowly  through  the  cable  on  the 
ocean  floor. 

172 
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pany  began  to  receive  telephone  calls 
from  persons  anxious  to  hear  the  music 
and  the  result  is  that  the  telephone  and 
piano  are  in  service  from  early  morning 
until  late  at  night. 

/?ClAT/l/rA#Ol/#TOrl/GMTOBTAINCOrO/t  ■»/.  OP 

Cost  of  Electric  Light  Going  Down 

While  the  price  of  almost  every  com- 
modity has  been  steadily  climbing,  that 

of  light  has  gone  down.    This  is  especial- 
ly true  of  light  produced 

by  the  incandescent  lamp. 

In  1885,  $1.00  would  pur- 
chase  1,600  candle  hours 

of  light  so  produced.     In 
1906,  by  treatment  in  the 
electric  furnace,  a  further 
advance  in   the   efficiency 
of    the    carbon    filaments 

was  obtained  enabling  one 
to  purchase  2,700  candle 

hours    for    a    dollar.      In        /sap  /&9°  '906(/w0/{)      /S06<^/*>/rj 
,,  n.  titusiS'**-/*     /totezatfrsir       /rore/f*/r*-t?n  /lo/e'Sttnr/tr. 
the   Same  Vear   Carbon  nla-  .tamptmeienep     lompffr,c/ency    /ampcrr/aencr       lomprrfictency 

.      J  .  <f.6m>mperCamf/e  JL/troz/sperOvrS/e  e^HtrrrperCcmd/e    ztVorrsperCona/t 
ments  began  to  give  way 
to  those  of  tantalum,  thus  comparison  of  electric  lighting  costs  between  1885  and 

increasing  the  light  pur- 
purchasing  power  of  $1.00  to  3,300 
candle  hours.  To-day  we  can  buy  for 
$1.00,  8,000  candle  hours  of  light  gener- 

ated by  the  drawn  tungsten  filament 
lamp.  It  is  an  interesting  fact  that  light 
from  the  ordinary  candle  as  sold  to-day 
for  25  cents  per  dozen,  costs  approxi- 

mately 2/10  cent  per  candle  hour,  while 
an  equal  amount  of  light  from  a  tung- 

sten filament  incandescent  lamp,  with 
power  at  ten  cents  per  kilowatt  hour, 
costs  approximately  1/100  cent,  or,  in 
other  words,  lighting  by  candle  costs  20 

times  as  much  as  'lighting-  by  electricity. 

/S// 
•ompfffic/ency 

WsperOrrtf* 

?J. 

Air.  Butler  said:  "The  telephone  man- 
ager here  was  pleased  to  connect  an  extra 

line  for  our  use  for  the  advertising  he 
received  from  the  plan.  We  advertised 
in  the  papers  that  through  the  courtesy 

of  the  telephone  company  we  had  a  tel- 
ephone connected  to  one  of  our  high 

grade  player-pianos  and  would  be  pleased 
to  have  anyone  Gall  over  the  special  line 
and  hear  their  favorite  selection.  Two 

or  three  evenings  we  have  one  of  our 
men  here  and  the  telephone  girl  calls  up 

party  lines  to  have  them  listen. 

Player^  Piano  Furnishes  Music  by 
Telephone 

A  brand  new  idea  for  transmitting 
piano  music  over  the  telephone  and  also 
an  excellent  advertising  scheme  was  put 
into  operation  recently  by  J.  E.  Butler, 
of  the  Butler  Music  Company,  Marion, 
fad. 

A  large  box  hoard  funnel  was  attached 

to  the  rear  of  a  player-piano  with  the 
small  end  connecting  with  the  transmitter 
of  a  telephone.  At  first  the  arrangement 
attracted  a  crowd  to  the  window  in 
which  it  was  located  but  later  the  com- 

METHOD  OF  DIRECTING  THE  SOUND  WAVES  INTO 
THE  TRANSMITTED 
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Antoine  Pollak,  a  Hungarian,  is  the 
inventor  of  a  machine  that  will  telegraph 
40,000  words  an  hour.  Associated  with 
him  during  ten  years  of  labor  to  bring 
the  machine  to  a  success  was  the  late 

Joseph  Virag,  a  fellow  countryman. 
Virag  lived  to  see  the  accomplishment  of 

his  part  of  the  plan  in  the  completed  ma- 
chine, but  not  the  recognition  of  its 

merits.  These  have  been  marked  by 
the  conferring  upon  Pollak  of  the 
Wahrmann  Foundation  Prize  of  2,000 

francs  by  the  Hungarian  Academy  of 
Sciences  in  Budapest  and  by  the  grant 
of  the  French  Government  to  the  in- 

ventor of  the  right  to  use  its  telephone 
wires  for  his  tests. 

This  new  rapid  telegraph  system  is  a 

combination  of  electricity  and  photog- 
raphy. The  machine  is  many  times 

larger  than  the  usual  equipment  of  a 

telegrapher's  desk,  but  its  operation  is 
much  less  complicated.  In  fact  an 

operator  who  is  far  from  being  an  ex- 
pert can  develop  amazing  speed. 

There  are  three  parts  to  the  Pollak- 
Yirag  station  outfit.  First  comes  the 
perforating  machine.     This  is   equipped 

with  a  universal  keyboard  similar  to  that 

of  a  typewriter.  The  message  is  "typed" 
off  on  this,  but  instead  of  the  letters  be- 

ing recorded,  a  roll  of  paper  like  that  in 

a  stock-ticker  receives  various  perfora- 
tions for  each  one,  a  combination  of 

openwork  dots  and  dashes.  This  ma- 

chine is  separate  from  the  rest'and  there- 
fore in  the  case  of  a  long  message  it 

would  be  possible  to  have  several  oper- 
ators at  work  simultaneously  preparing 

portions  of  it.  This  tape  is  then  placed 
in  the  automatic  transmitter,  feeding 
from  a  cylinder,  and  the  perforations 
cause  current  impulses  of  varying 
strength  to  pass  over  the  wires. 

The  most  wonderful  part  of  the  ma- 
chine is  the  receiver.  Here  it  is  that 

photography  aided  by  electricity  plays 
its  part  in  the  final  stage  of  the  message. 
The  electric  currents  pulsing  over  the 
wires  act  on  membranes  which  in  turn 
react  on  a  small  mirror.  In  this  mirror 

is  reflected  the  light  from  an  electric 
lamp.  The  mirror  intensifies  this  to  a 
single  spot  and  projects  it  on  a  band  of 
photographic  paper  2^4  inches  wide 
which  passes  steadily  through  the  light 
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spot  as  the  message  comes  in.  The  mir- 
ror rests  on  a  fixed  point  and  the  mem- 

branes give  it  both  a  vertical  and  hori- 
zontal motion  so  that  the  spotlight  plays 

back  and  forth  and  up  and  down  as  the 

electrical  impulses  direct.  By  combin- 
ing these  two  motions,  the  light  becomes 

a  veritable  pencil,  writing  in  Latin 
characters  on  the  sensitized  strip  the 
words  of  the  original  message. 

The  paper  then  passes,  still  automatic- 
ally, into  a  developing  and  fixing  bath, 

and  emerges  with  the  message  standing 
out  clear  and  distinct  as  though  written 
in  India  ink  with  a  firm  hand.  Were  a 

copy  not  needed  for  office  record,  this 
slip  might  be  delivered  at  once  without 
further  trouble.  Note  how  much  of  that 

valuable  commodity,  time,  has  been  con- 
served. 

This  photo-electric  telegrapher  has 
just  been  brought  to  the  United  States 
for  demonstration.  In  its  first  test 

here,  before  an  audience  of  newspaper 
and  magazine  men,  Mr.  Pollak  sent 
several  messages  through  to  completion. 
One  of  them  containing  225  words  took 
only  19  seconds  to  pass  through  all  the 
processes  in  the  transmitter  and  receiver 
and  appear  again  in  writing.  It  is  the 

inventor's  hope  to  secure  a  hearing  from 
the  United  States  government  and  also 

from  the  telegraph  and  telephone  com- 
panies. For  the  transmission  of  long 

messages  of  official  import  or  for  news- 
paper service  the  Pollak- Vi rag  system 

would  be  invaluable.  In  fact,  France 
has  already  seen  the  possibilities  and 
has  given  the  inventor  every  chance  to 
prove  the  worth  of  the  device. 

A  Traveling  Show  Room 

The  accompanying  picture  shows  a 
demonstration  electric  truck  in  the  service 

of  the  Denver  Gas  and  Electric  Com- 

pany of  Denver,  Colo.  This  truck  car- 
ries a  complete  equipment  of  electrical 

devices  that  are  adaptable  to  household 
utility.  The  truck  with  its  salesmen 
passes    through    the    residence    sections 

where  the  men  make  house  to  house 

demonstration  c  r  various  electrical  heat- 
ing, cooking  and  motor  equipments.  It 

creates  a  great  deal  of  public  interest 
by  its  daily  work  and  is  a  means  not 
only  of  educating  the  public  to  the  ad- 

vantages of  electric  household  utensils, 
but  also  gradually  adds  a  central  station 

day  load  by  the  sale  of  current  con- 
suming apparatus. 

A  SHOW  ROOM  ON  WHEELS.  USED  IN  DENVER 
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Professor  Lippmann  of  the  Sorbonne 

The  central  institution  of  the  Paris 

University,  the  Sorbonne,  owes  much  of 
its  prestige    to   its   professors,   many   of 

current  will  allow  the  making-  of  an 
electric  contact  with  a  very  much  weaker 
current  than  usual,  so  that  signals  can 

now  be  given  with  a  very  minute  cur- 
rent. This  idea  may  prove  very  valuable 

in  the  future. 

PROFESSOR    LIPPMANN 

whom  are  leading  figures  in  the  scientific 

world.  Prominent  among  these  is  Pro- 
fessor Lippmann.  He  is  the  author  of 

many  brilliant  discoveries 
in  the  electrical  and  also 
in  other  branches  of  the 

physical  field.  Plis  best 
known  work  is  in  the  do- 

main of  color  photogra- 

ph}- in  which  he  was  a 
pioneer,  but  not  less  in- 

teresting are  his  electrical 

investigations.  For  in- 
stance, his  electro-capil- 

lary instrument  for  elec- 
tric measurement  is  a 

marvel  of  scientific  skill. 

In  recognition  of  his 
work  he  has  already  carried  off  nearly 
all  the  honors  which  it  is  possible  for  a 
scientist  to  obtain  and  is  a  member  of 
the  French  Institute.  He  was  able  re- 

cently to  make  a  most  sensitive  relay.  He 
finds  what  was  not  known  before,  that 
simply  using  a  moistened  contact  for  the 

Calling  a  Cab  in  Paris 
Parisians  call  up  a  cab  in  a  very  con- 

venient way,  owing  to  a  system  which 
has  lately  been  organized  by  the  city  de- 

partment. Along-  the  boulevards  and 
main  streets  are  stationed  small  kiosks. 

One  is  shown  on  the  left  side  of  the  pic- 
ture taken  in  Boulevard  St.  Martin. 

These  kiosks  have  been  in-  use  for  many 
years  past  and  serve  several  purposes : 
first,  as  a  station  for  a  police  officer  who 
is  on  guard  at  this  point ;  then  as  a  center 
of  a  cab  stand,  so  that  the  cabs  are  under 
the  surveillance  of  the  policeman.  All 
the  kiosks  carry  pneumatic  clocks  which 

connect  with  the  underground  com- 
pressed air  pipes  and  these  clocks  are 

quite    a    convenience.     The    kiosks    are 

TELEPHONE   CALLS   FOR   CABS   ARE   SENT  THROUGH   THE   POLICE 
STATION   TO   THE   NEAREST   KIOSK 

made  still  more  useful  by  being  connected 
by  wires  with  the  central  police  office.  If 

a  person  wishes  to  call  a  cab,  he  tele- 
phones to  the  police  office  and  his  message 

is  forwarded  to  the  nearest  cab  stand  and 

the  guard  at  the  kiosk  notifies  a  cab  to 
proceed  to  the  given  point. 
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Business  Block  Electric 

ally  Heated 

Twin  Falls,  Idaho, 
has,  it  is  said,  the  largest 
business  block  ever 

heated  entirely  by  elec- 
tricity. It  was  planned 

so  to  heat  the  building 
in  view  of  the  low  rate 

quoted  during  the  win- 
ter by  the  Twin  Falls 

Water  Power  Company. 
This  company  generates 
20,000  electrical  horse 
power  from  the  Great 
Shoshone  Falls  on  the 
Snake  River  four  miles 

from  the  town.  During 
the  summer  months  this 

power  is  utilized  to  run  pumps,  raising 
water  from  deep  wells  on  farms  for  miles 
around    and    irrigating   the  thirsty   so 

It  is  only  during  the  summer  that 
power  is  required  for  irrigation,  so'  the 
company  is  glad  to  sell  its  electricity 
during  the  winter  for  what  it  can  get. 
This  is  the  reason  that  electricity  was 
chosen  for  heating  the  Rice- Smith  Build- 

ing. The  rate  agreed  upon  in  the  heat- 
ing contract  was  less  than  one  eighth 

cent  per  kilowatt-hour. 
The  heating  installation  consists  of  38 

independent  heating  elements  placed  at 
intervals  through  the  building.  These 
heaters  take  electricity  to  the  extent  of 
100  kilowatts  or  about  130  horsepower. 

ARRANGEMENT 
OF   HEATERS  IN 
THE  DANCE 

HALL,  ALSO  OF 
THE  WIRES 

FROM  THE  BASE- 
MENT TO   THE 

HEATERS  OF 
THE  BUILDING 

The  building  contains,  besides  offices 
and  stores,  a  large  dance  hall.  It  was 

opened  for  a  New  Year's  dance  before 
the  windows  were  all  in  place.  The  ther- 

mometer had  registered  ten  above  zero 
for  days  before  and  the  entire  building 
was  thoroughly  chilled  when  the  electric 
heaters  were  turned  on,  but  the  tempara- 
ture  was  sufficiently  high  for  comfort. 

American  Time  Signals  the  Best 

English  men  of  science  freely  admit 

that  the  system  of  telegraphic  time  sig- 
nals adopted  at  the  Naval  Observatory  in 

Washington  is  much  to  be  preferred  to 
that  in  use  at  Greenwich  for  supplying 
Great  Britain  with  standard  time.  At 

Greenwich  a  single  signal  is  sent  out  at 
noon,  whereas  at  Washington  a  series 
of  signals  is  used,  beginning  five 
minutes    before     noon.       During     these 

five  minutes  every  tick  of  the  observatory 
clock  is  electrically  transmitted,  e 
the  29th  second  of  each  minute,  the  last 

five  seconds  of  the  first  four  minute-, 
and  the  last  ten  seconds  of  the  fifth 

minute.  After  this  final  ten  second-' 
break  the  noon  signal  is  given.  In  this 
manner  the  middle  o\  each  minute  is 

clearly  indicated,  and  yet  more  clearly 
the  instant  of  neon.  The  length  of  the 

series   facilitates  the  regulation  o\  clocks. 
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Electrically  Heated  Hosiery  Form 

LTp  to  the  present  time  it  has  been  the 
practice  of  hosiery  manufactures  to  use 
wooden  forms  upon 
which  stockings  are 
drawn  after  they 
come  wet  from  the 

dyes.  The  stockings 
on  the  forms  are 

then  placed  in  a 
drying  box  heated 
by  steam. 

A    patent    upon 

an  electrically  heat- 
ed  form  has   been 

issued  to  Frederick 

M.     Vogel,     Pitts- 
field.     Mass.     The 
form  is  of  metal  so 

that   dyes    do    not 
stain    it.     Between 

the  metal  plates  an 
insulated  zigzag 

heating     con- 
d  u  c  t  o  r     is 

placed.  At  the 
heel    and    toe 

the  unit  is  ar- 
ranged to  give 

off    the    most 
heat.       More 

rapid  work  at 
a  lower  cost  is  expected  by  the  use  of 
this  device. 

ELECTRICALLY   HEATED 
HOSIERY   FORM 

A  Monkey's  Escapade 
A  newspaper  of  Durban,  South 

Africa,  relates  the  following  incident 
which  occured  in  the  Durban  corporation 
electric  power  station. 

"The  electric  power  station  staff  re- 
ceived a  fright  on  Monday  night,  when 

a  pet  monkey,  finding  that  he  was  not 

appreciated  at  home,  looked  in  and  ten- 
dered his  services  to  the  engineeii-in- 

charge,  but  got  a  greater  fright  still — at 
least,  the  staff  hope  he  did. 

"It  seems  that  Jacko,  on  entering  the 
building,  took  his  appointment  for  grant- 

ed  and  set  off  on  a  tour  of  inspection 

of  the  machinery.  Fearful  lest  his  lack 
of  technical  skill  would  result  in  trouble, 
the  men  in  the  station  gave  chase.  There 
was  an  exciting  five  minutes  and  the 
new  hand,  not  appreciating  the  attention 
paid  him,  took  refuge  in  the  recesses  of 
some  high  tension  electrical  switch-gear 
compartments  and — vanished  in  a  column 
of  smoke,  doing  the  disappearing  trick 
even  more  effectively  than  ever  Nicola 
managed  it. 

"It  was  only  by  the  greatest  of  good 
luck  that  the  holocaust  did  not  cause  an 

interruption  in  the  electrical  supply  of  the 
town,  and  the  staff  in  their  gratitude, 
gave  the  remains  a  solemn  burial,  and  the 
site  of  the  grave  will  be  pointed  out  to 

the  monkey's  owner  if  he  cares  to  call  at 

the  power  station." 

The  New  Indra  Eledric  Light 
Fitting 

The  new  Indra  electric  light  fitting  is 
claimed  to  give  a  brilliant  light  without 
eye  strain  by  the  use  of  a  new  principle 
of  scientific  distribution  with  no  loss  of 

light.  It  is  a  combination  of  a  specially 
designed  upper  reflector  and  a  lower 
stepped  plate  or  distributor.  The  upper 
reflector  is  of  opal  glass  or  it  can  be  of 
aluminium,  where  all  the  light  is  wanted 

LIGHT  FITTING   EMBODYING  A  NEW  PRINCIPLE 
OF   DISTRIBUTION 

below.  The  lower  plate  is  made  up  of 
parts  of  clear  and  frosted  glass,  most  of 
the  light  being  reflected  through  the 
clear  glass  rings  while  the  source  of  light 
cannot  be  seen. 
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As  is  well  known,  most  of  the  rays 
from  metallic  filament  lamps  go  out  at 
right  angles  to  the  filament  and  these 
rays  strike  the  reflector  and  are  sent 
down  through  the  clear  glass  parts  (b). 
The  rays  (a)  strike  the  lower  part 
direct,  and  go  through  the  frosted  parts, 

thus  being  diffused.  In  this  way  a  bril- 
liant light  is  given  without  causing  a 

strain  on  the  eye  such  as  a  bare  lamp 
would  give  and  practically  all  the  light 
is  thrown  downward.  Tests  show  that 

this  light  is  much  greater  than  that  from 
an  ordinary  lamp  and  reflector. 

Electrolier  for  Ball  Park  Entrance 

The  entrance  to  Ebbets  Field,  the 
home  of  the  Brooklyn  Ball  Club,  is  to  be 
illuminated    by    an    appropriate    electric 

BASEBALL   ELECTROLIER 

light  fixture  which  will  hang  from  the 
ceiling  in  the  center  of  the  rotunda. 
The  fixture  is  supported  by  heavy  brass 
links  from  the  ceiling  and  each  light 
globe,  of  which  there  are  sixteen,  is 
suspended  from  the  end  of  a  baseball 
bat.  The  hats  are  of  sheet  brass  and 
are   constructed    in    all    details    to   match 

the  size  of  the  bats  used  by  the  National 
League.  The  globes  enclosing  tungsten 
lamps  are  of  opal  glass  decorated  with 
seams  and  stitches  to  conform  to  the 

appearance  of  the  standard  baseball. 
The  entire  fixture  weighs  400  pounds. 

Warming  Pad  for  Brooding  Chickens 

The  use  of  electrical  apparatus  is  be- 
coming more  and  more  general  every 

day.  Not  so  much  because  the  electri- 
cian is  finding-  new  work  that  it  can  do, 

but  rather  because  the  consumer  is  com- 
ing to  the  electrician  with  such  demands 

as  this :  "Mr.  Grout,  I  am  tired  of  that 
oil  lamp  in  my  brooder.  I  want  you  to 

put  an  electric  one  in  for  me." 
"Mr.  Jones,  if  I  put  an  electric  lamp 

in  that  brooder  and  you  get  some  cloth 
against  it,  you  will  have  a  fire  or  else 
it  will  get  so  hot  that  it  will  cook  those 
chickens  before  they  are  really  old 

enough  to  fry." "Grout,  I  want  to  use  electricity  in 

that  brooder ;  it's  up  to  you  to  tell  me 
how  to  do  it.  You  usually  find  some 
way  to  fix  my  electrical  wiring  so  that 

it  suits  me." 
Grout,  thinking  aloud.  "If  I  wind  a 

coil  and  put  it  in  there,  it  will  cost  a 
lot  and  then  it  may  not  give  just  the 
right  amount  of  heat  without  a  lot  of 

experimenting.  Mr.  Jones,  why  don't 
you  try  one  of  these  small  electric  heat- 

ing pads.  Here  is  one  that  is  called  an 
electric  hot  water  bottle.  It  has  a  ther- 

mostat in  it.  preventing  overheat  inc. 

and  it  sells  for  §2.2?." 
"That's  just  what  I  want.  I  can  put 

that  in  myself.  I'll  put  it  right  inside 
the  brooder  with  some  cloth  between  it 
and  the  chickens,  the  cloth  low  enough 

to  just  touch  the  hacks  of  the  chickens." 
Jones  has  used  that  heating  pad  E  ir 

two  years  and  it  has  nol  cost  bun  as 
much  to  run  it  as  did  the  oil  lamp,  be 
told  me  when  be  came  in  vesterd.n  to 

get  another  pad  to  put  in  a  second 
brooder  thai  he  will  use  this  \ 
Robert  C.  Grout. 



WARM  CURRENTS  FLOW  TOWARD  THE  ICEBERG 

Professor  Howard  T.  Barnes  has 

shown  that  icebergs  affect  the  tempera- 
ture of  the  surrounding  sea  for  miles 

away.  He  has  proved  conclusively  that 
an  iceberg  actually  seems  to  warm  the 
surface  water  rather  than  to  chill  it,  as 
seafarers  have  imagined  heretofore. 

This  is  rather  astounding  but  the  rea- 
sons for  it  are  simple.  The  frigid  body 

sets  up  currents  which  sink  into  the 

ocean  and  thereby  induce  other  and  sur- 
face currents  which  bring  toward  the  ice 

the  warmer  waters. 
Now  comes  Professor  William  H. 

Bristol  with  an  apparatus  by  which  the 
navigator  may  have  these  temperature 
changes  given  to  him  automatically  so 

far  as  they  mark  the  approach  to  menac- 
ing ice  and  his  cunning  device  is  de- 

signed to  do  this  in  a  number  of  ways, 
so  that  the  man  on  the  bridge  cannot 
escape  the  warning  signals.  This  is  a 
far  better  method  than  the  custom 

hitherto  prevailing  of  dipping  up  a 
bucketful  of  surface  water  from  time  to 

time  and  leaving  the  temperature  taking 
more  often  than  otherwise  to  a  deck- 
hand. 

Professor  Bristol's  instrument  is  an 
exceedingly  cunning  adaptation  of  what 
is  known  to  physicists  as  the  thermo- 

electric couple.    This,  in  short,  is  funda- 

By  ROBERT  G.  SKERRETT 

mentally  but  two  wires  of  dissimilar 
metals  joined  together  at  one  end  and 
open  like  a  hairpin  at  the  other.  To  the 

latter  is  connected  the  wiring  of  an  elec- 
tric circuit.  A  current  of  electricity  is 

induced  merely  by  heating  or  suddenly 
chilling  the  point  of  juncture  of  the  two 
unlike  metals.  Of  course,  the  current  of 

the  thermo-electric  couple  is  a  weak  one, 
but  this  can  be  considerably  increased 
by  combining  a  number  of  couples.  An 
arrangement  of  this  sort  is  termed  a 
thermopile  and  it  is  this  that  Professor 
Bristol  places  in  contact  with  the  sea 
water.  This  current  continues  to  flow 

until  the  entire  thermopile  has  acquired 
the  same  temperature,  when  it  ceases 
and  is  not  again  induced  until  affected 
by  a  sudden  change  of  temperature.  To 
increase  this  interval  of  operation,  the 
remoter  ends  of  the  couples  are  insulated 

and  during  this  period  of  "lag"  the  bells 
and  the  lights  give  warning.  It  is  possi- 

ble to  so  adjust  this  "lag"  that  it  will 
suit  the  speed  of  the  ship  and  so  make 
the  duration  of  the  alarm  signals  a  fitting 
one. 

The  electric  current  produced  by  the 
thermopile  is  a  comparatively  weak  one, 

but  it  is  strong  enough  to  operate  cer- 
tain switches  in  the  chart  house  and 

these  in  their  turn  make  and  break  the 

circuit  of  a  strong  local  relay.  This  re- 
lay actuates  a  recording  pen,  the  flash- 

lights and  alarm  bells.     The  thermopile 
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merely  serves  to  take  the  message  from 

the  sea — the  relay  executes  it,  as  it  were. 
If  the  thermopile  in  contact  with  the 

sea  water  be  chilled  suddenly,  the  in- 
duced current  flows  in  one  direction ;  if 

warmed  abruptly  the  current  flows  op- 
positely. In  this  manner  are  obtained 

the  effects  of  a  positive  and  negative 
current  and  the  different  audible  and 

visible  signals  are  called  into  service 
while  the  hills  and  valleys  are  traced  as 

a  curve  upon  the  smoked  dial  by  the  re- 
cording pen.  The  wide  swing  of  the 

curve  on  the  dial  is  the  guide  for  the 
navigator.  The  dial  revolves  with  the 

hours  of  the  clock.  The  navigator  in- 
terprets these  records  in  combination 

with  his  geographical  position  and  the 
known  normal  conditions  of  the  sea  at 

the  particular  season  in  question. 
The  bell  signals  and  the  flashlights 

are  distinctive.  One  bell  is  high  pitched 
and  the  other  low.  One  light  is  red  and 
the  other  is  green.  The  shrill  bell 

sounds  and  the  red  light  flashes  simul- 
taneously when  the  temperature  change 

THE   THERMO-COUPLE 

m  eans  danger, 

and  the  other  sig- 
nals operate  when 

the  condition  is 
the  contrary.  The 
admirable  feature 

of  the  apparatus 

is  that  the  naviga- 
tor can  be  called 

to  heed  in  a  man- 
ner which  is  sure 

to  reach  him.  He 
need  not  bother 

about  watching  the  recording  dial. 
What  the  seafarer  needs  is  a  reliable 

instrument  that  he  knows  is  always  in 

working  order.  Professor  Bristol  place- 
about  his  tell-tale  thermopile  a  little  coil 
of  wire  which  can  be  heated  bj  a  sepa- 

rate current  controlled  from  the  bridge 

by  a  push  button.  This  heat  is  sufficient 
to  excite  the  apparatus  when  it  is  in 
working  order  and  to  cause  the  p 
signals  to  be  given.  This  test  can  be  made 
at  any  moment,  and  assures  the  navigator 
that   the  detector  is  on  dutv. 
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Intelligent  Use  of  Artificial  Light 
By  L.  C.  PORTER 

INDIRECT    LIGHTING SEMI-INDIRECT  LIGHTING DIRECT  LIGHTING 

Vision  is  one  of  the  most  valuable  of 

our  senses,  and  the  most  delicate,  the  eye 
being  in  fact  a  part  of  the  brain  itself, 
yet,  strange  as  it  may  seem,  the  eye  has 
been  one  of  the  last  organs  to  be  given 

scientific  help  in  this  age  of  engineer- 
ing. Long  ago  rules  were  enforced  in 

our  factories  regarding  the  employees' 
safety.  Artificial  illumination,  however, 

was  allowed  to  be  furnished  in  any  hap- 
hazard way  or  amount.  This  condition 

of  affairs  is  now  under  investigation  and 
much  is  being  done  to  remedy  it. 

Considerable  prejudice  has  to  be  over- 
come because  lighting  has  been  neglected 

for  so  long  that  those  in  authority  do 
not  always  see  the  necessity  for  a  change. 
It  is  a  more  or  less  common  belief  that 

electric  light  is  "hard  on  the  eyes."  For 
this  reason  many  people  prefer  an  oil 
lamp  for  reading,  rather  than  the  intense 
light  of  an  electric  lamp.  The  electric 

lamp,  however,  giving  a  light  more  near- 
ly aproaching  daylight,  may  be  more 

beneficial  to  the  eye  than  the  light  from 
the  yellow  flame  of  an  oil  lamp,  provided 
the  electric  light  is  properly  applied. 

In  many  houses  electrically  lighted 
there  are  no  portable  electric  lamps.  The 
existing  fixtures  are  placed  in  positions 
requiring  the  least  trouble  and  expense 
to  the  builder,  regardless  of  the  use  to 
which  the  lamps  are  to  be  put,  resulting 
in  considerable  glare.  With  the  older 

illuminants,  such  as  oil'  or  the  open  flame 
gas,  the  intrinsic  brilliancy  or  candle- 
power  per  square  inch  of  light  emit- 

ting surface  is  so  low  that  when  allowed 

to  shine  directly  in  one's  eyes  the  liability 
to  permanent  injury  is  small.  On  the 
other  hand  the  modern  incandescent  lamp 
is  so  bright  that  if  it  is  not  properly 

shaded  it  may  cause  considerable  discom- fort. 

If  a  bright  light  is  directly  in  the  line 
of  vision  of  a  reader  the  pupil  of  his 
eye  will  grow  very  small,  shutting  out 
considerable  of  this  bright  light.  When 
he  looks  at  the  print  of  a  book  which  is 
nowhere  near  as  bright  as  the  light  itself, 
the  eye  is  strained  in  trying  to  decipher 
the  relatively  dim  print,  often  producing 

headache  and  other  accompanying  dis- 
orders.    It  is  perfectly  possible  to  see 
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more  clearly  with  an  eight  than  with  a  32 
candlepower  lamp,  provided  the  former 
is  properly  shaded  and  the  latter  is  not. 

To  demonstrate  this,  place  a  32  candle- 
power,  clear  globe  lamp  between  your 
eyes  and  a  book,  move  away  until  you 
determine  the  greatest  distance  at  which 
you  can  read  the  print.  Then  replace 

the  32  candlepower  with  an  eight  can- 
dlepower lamp  having  an  opaque  shade 

back  of  it  to  keep  the  light  out  of  your 
eyes,  but  throwing  it  on  the  book.  Note 
how  much  farther  away  you  can  stand 
and  still  read  the  print/  When  you  have 
again  determined  the  maximum  distance 
at  which  the  print  is  legible,  keep  your 
eyes  on  the  print  while  some  one  quickly 
removes  the  shade  from  the  eight  can- 

dlepower lamp,  and  notice  how  quickly 
the  print  becomes  blurred. 

There  are,  to-day,  many  shades  and 
reflectors  on  the  market  for  various  il- 
luminants.  Some  of  these  obtain  primari- 

ly; efficiency,  delivering  the  maximum 
amount  of  light  where  it  is  most  needed; 

some  produce  artistic  effects,  little  atten- 
tion being  paid  to  efficiency.  The  great 

majority,  however,  come  between  these 
two  extremes.  They  redirect  the  light 
generated  so  as  to  place  it  where  it  will 
be  of  greatest  service  and  at  the  same 
time  shade  the  light  to  reduce  glare. 

The  improvement  obtained  by  the  ap- 
plication of  the  proper  reflector  is  easily 

demonstrated:  Hang  up  a  bare  sixteen 
candlepower  lamp,  three  feet  above  an 

object  to  be  viewed ;  beside  it,  but  sepa- 
rated from  it  by  a  piece  of  black  cloth, 

hang  a  similar  light  equipped  with  the 

proper  reflector ;  and  the  difference  in  il- 
lumination of  the  object  is  very  notice- 

able. 

The  question  of  what  is  the  proper  re- 
flector is  one  which  is  answered  largely 

by  the  conditions  to  be  met.  There  are 
many  reflectors  made  for  various  uses ; 
some  throw  the  light  out  over  large  areas. 
Such  are  said  to  have  an  extensive  dis- 

tribution, and  are  used  for  lighting  large 
rooms  with  low  ceilings.  Others  spread 
the  light  over  a  smaller  area,  and  are 

called  "intensive."  These  are  used  for 
places  having  a  fairly  high  ceiling.  The 

third  type,  known  as  "focusing,"  throws 
a  very  strong  light  over  a  small  area  and 
is  used  for  such  work  as  lighting  store 
windows,  etc.  Even  after  the  type  of 
reflector  for  a  certain  purpose  has  been 
determined,  there  are  various  ways  in 
which  it  may  be  applied.  The  location, 
type,  etc.,  of  the  lighting  units,  i.  e.,  lamp 
and  reflector,  can  be  varied  to  a  large 
extent,  thus  producing  different  systems 
of  lighting. 

The  use  of  lamps  overhead,  either  bare 
or  equipped  with  reflectors  which  throw 

the  light  directly  down,  is  called  "direct 
illumination."  If,  on  the  other  hand,  as 
is  not  infrequently  done,  the  reflectors 
are  inverted  so  as  to  throw  the  light 
up  on  the  ceiling,  which  in  turn,  reflects 
it  down,  we  have  what  is  known  as  the 

"indirect."  If,  however,  translucent  re- 
flectors are  used,  so  that  some  of  the 

light  is  thrown  up  and  some  comes  di- 
rectly down  through  the  reflector,  we 

have  what  is  known  as  the  "semi-indirect" 
system.  The  advantage  of  either  the  in- 

direct or  semi-indirect  method  is  that  the 

light,  by  striking  the  relatively  rough 

ceiling,  is  broken  up  and  thoroughly  dif- 
fused, thus  tending  to  eliminate  sharp 

shadows  and  to  produce  soft,  even  illum- 
ination. Probably  the  semi-indirect  fix- 

ture lends  itself  more  readily  to  artistic 
designs. 

After  the  question  of  eliminating  glare 
and  placing  the  light  where  it  is  needed 
is  taken  care  of,  the  question  of  efficiency 
is  to  be  considered.  An  illuminant  will 

generate  a  definite  total  flux  or  amount 
of  light.  Under  certain  conditions  a 
large  percentage  of  this  flux  may  be 
available  for  use.  Under  others,  it  may 
be  wasted.  If,  for  example,  we  have  a 
light  in  a  room  having  light  colored 
walls  and  ceiling,  much  more  of  the  light 
will  be  reflected  onto  the  tabic  tops  where 

it  is  to  be  used,  than  will  be  the  case  it" the  walls  and  coiling  arc  dark.  For  this 
reason  indirect  and  semi-indirect  method-; 
are  not  good  whore  the  walls  and  ceiling 
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are  dark.  In  some  instances  redecorat- 

ing will  increase  the  effective  illumina- 
tion considerably,  thus  raising  the  effi- 

ciency of  the  lighting  system. 
It  is  evident  that  after  the  proper 

amount  of  light  and  method  of  applica- 
tion has  been  determined,  the  choice  of 

illuminating  apparatus  which  will  pro- 
duce these  results  at  the  lowest  cost  is 

of  great  importance.  The  lighting  com- 
panies, recognizing  that  the  better  satis- 
faction their  illuminant  gives  the  greater 

will  be  the  demand  for  it,  maintain  en- 
gineering departments  for  the  use  cf  their 

customers.  Tell  your  lighting  company 
of  your  conditions  and  they  will  be  glad 
to  make  you  a  gratis  recommendation 
as  to  the  type  of  lighting  that  will  best 

meet  your  requirements.  It  also  fre- 
quently happens  that  they  will  sell  reflec- 

tors for  their  lamps  at  nearly  cost. 
The  direction  from  which  light  comes 

plays  a  large  part  in  the  appearance  of 
the  object  lighted.  Many  beautiful  pieces 
of  architecture  when  lighted  from  above 
lose  their  design  entirely  when  the  light 
comes  from  below.  This  is  largely  due 

to  the  changing  of  the  shadows.  A  strik- 
ing demonstration  of  this  is  easily  made  : 

Place  a  plaster  cast  or  other  object  hav- 
ing other  than  a  flat  surface  in  a  booth 

made  of  black  cloth  ;  by  lighting  it  with 
a  lamp  held  first  on  one  side,  then  on 
the  other,  then  above  and  then  below,  a 
remarkable  change  in  its  appearance  will 

be  brought  about.  Architects  are  begin- 
ning to  realize  these  facts  and  so  to  de- 
sign their  friezes  and  so  to  arrange  their 

lighting,  that  their  work  will  appear 
equally  well  either  by  daylight  or  under 
artificial  illumination  at  night. 

Electric  Flatiron  Proteds  Automobile 

Engine 

A  recent  English  electrical  paper  re- 
ports that  an  ordinary  electric  flatiron 

was  called  into  playing  a  new  role  by 
the  resourcefulness  of  an  automobile 

driver.  Being  obliged  to  leave  his  car 
in  an  unheated  garage  over  night  with 

the  radiator  and  the  cooling  system  of 
the  car  full  of  water  during  a  spell  of 
cold  weather,  the  driver  connected  the 
electric  flatiron  to  the  lighting  circuit  and 
placed  it  under  the  car  bonnet,  where  it 

served  to  protect  the  engine  from  freez- 
ing of  the  water. 

Mine  Alarm 

The  four  prongs  at  the  top  of  the 
metal  tripod  are  placed  in  contact  with 
the  mine  roof  which  is  in  danger  of  fall- 

ing. Any  movement  of  the  roof,  after  the 
device  is  set,  presses  the  prongs  and 
closes  two  pairs  of  contacts  attached  to 
the  two  cylinders  near  the  top,  causing 
lamps  to  glow  and  bells  to  ring  as  a warning. 

ALARM  WHICH  TELLS  WHEN  A  MINE  ROOF  IS 
SETTLING 
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FIG.  I.    EFFECT  OF  CON- 

TRACTING THE  'MUS- 
CLE OF  LAUGHTER" 

Facial  Expression  Produced  by 
Electrical  Excitation 

Underneath  the  skin  of  the  face  lie  the 

muscles,  the  contraction  of  which  causes 
the  different  facial  expressions.  The 
emotions,  such  as  anger,  hate  and  joy, 
affect  these  muscles  and  cause  them  to 

contract  and  expand.  In  fact,  each 
strong  emotion  has  its  own  particular 
muscle.  For  ex- 

ample, the  super- 
ciliary muscle  in- 

fluenced by  pain 
will  contract  and 

draw  the  eye- 
brows inward  and 

upward,  giving 
the  face  a  look 
of  sorrow,  so  it 
is  called  the  mus- 

cle of  pain.  So, 
also,  we  have  the 

muscle  of  laugh- 
ter, of  weeping 

bitterly,  of  lasciviousness,  etc.  Min- 
gled emotions,  of  course,  affect  two  or 

more  muscles. 

These  facts  were  not  always  so  clearly 
understood  by  artists  and  anatomists. 
Duchenne  helped  to  make  an  exact  science 

out  of  this  imperfectly  understood  sub- 
ject. He  was  the  first  man  to  approach 

it  in  a  really  scientific  manner. 
Wishing  to  note  and  photograph  the 

effect  or  facial  expression  resulting  from 
the  contraction  of  each  muscle  singly  he 
was  at  first  at  a  loss  for  a  subject  to 
experiment  upon.  He  knew  that  by 
placing  two  electric  needles  on  the  course 
of  a  muscle  he  could  make  it  contract. 

Yet  this  operation  was  so  painful  to  the 
subject  as  to  render  it  obviously  impos- 

sible. He  next  experimented  on  the  dead 
body  of  an  executed  criminal  a  short 

time  after  death.  This  proved  unsatis- 
factory. At  last  Duchenne  had  the  good 

fortune  to  discover  the  ideal  subject  for 

his  purpose  in  the  person  of  an  old  pen- 
sioner who  had  anaesthesia  of  the  face, 

the  skin  of  which  was  insensible  to  the 

most  painful  excitation.  Electricity 
could  be  applied  to  the  skin  without  any 
manifest  pain,  yet  causing  the  muscle 
beneath  to  contract  as  desired.  To  quote 

from  Dural's  artistic  anatomy — "He 
could,  therefore,  cause  this  or  that  muscle 
to  contract  alone  and  could  excite,  for 
example,  the  great  zygomatic,  giving  to 
the  face  the  expression  of  laughter  with- 

out the  subject  having  any  idea  of  what 
his  physiognomy  reflected;  his  face  by 
the  action  of  the  electricity  was  laughing 
while  his  thoughts  might  be  indifferent 
or  fixed  on  sad  recollections ;  on  the 

other  hand,  for  example,  by  the  contrac- 
tion of  the  superciliary  muscle  his  coun- 

tenance might  express  the  most  acute 
pain  while  his  thoughts  might  be  borne 

away  by  gay  and  pleasant  ideas."  Du- 
chenne's  work,  illustrated  by  his  remark- 

able photographs,  was  adopted  by  the 
French  School  of  Fine  Arts  as  a  part  of 
its  course  in  anatomy. 

The  two  pen  sketches  were  drawn  from 

reproductions     of     Duchenne's     photo- 
graphs of  the  old 

pensioner.     Fig.  1 
shows    the    effect 
of         contracting 

the    great    zygo- 
matic     muscle 

(muscle  of  laugh- 
ter), which  is  at- tached     to      the 

cheek    bone    and 

extends  down- 
ward   and    is    in- 

serted    near     the 

angle    of  "the 
mouth. 

Fig.  2  shows  the  effect  of  contracting 
the    triangular   muscle    of    the    lips — the 
muscle  of  contempt. 

FIG.  2.    EFFECT  OF  CON- 

TRACTING THE  "MUS- 
CLE OF  CONTEMPT" 

A  possible  cause  of  the  breakage  of  in- 
candescent lamp  filaments  in  either  inside 

or  outside  automobile  lamps  is  looseness 
of  the  bulbs  in  their  sockets  which  al- 

lows them  to  rattle  about  with  every 
vibration  o\  the  ear  without  interrupting 
the  Mow  oi  current. 



Friends  in  Time  of  Need 
"After   trudging   a   mile    and    a    half     building  the  plant  was  their  trip  across 

over  the  wreckage  we  reached  the  power 

house  at  eight  o'clock.  There  wasn't  a 
soul  in  sight,  and  everything  was  cov- 

ered with  mud.  Mud,  mud,  mud  and 

slime  a  foot  thick  was  over  the  genera- 
tors, the  switchboards,  the  motors,  the 

engines,  and  a  line  of  dirt  -showed  where 
the  water  had  reached  the  operating 
room  thirteen  feet  above  the  floor  level. 

"High  up  on  the  main  steam  line  ex- 
tended a  walkway,  and  there,  the  only 

living  thing  in  sight,  perched  a  dog. 

"Onions !  The  place  was  filled  with 
them.  They  were  thicker  in  the  mud 
than  raisins  in  a  raisin  cake.  Twelve  feet 

above  the  floor  on  a  generator  frame 
there  were  two  crates  full  of  sprouting 
red  onions  while  the  whole  top  of  the 
switchboard  was  lined  with  them.  The 

dog  was  chewing  one  when  we  arrived 
and  from  that  we  named  him  Onions. 

"But  the  place  was  an  awful  sight — 
sickening  and  discouraging.  The  mud 
nearly  reached  our  knees  and  in  some 
places  water  still  stood  a  foot  deep  on 
the  floor.  After  a  good  look  at  the  boiler 
room,  still  filled  with  water,  we  got  out 
to  hunt  our  friends,  so  we  could  start  the 
task  of  clearing  the  wreckage  and  muck 
and  get  things  going.  This  was  no  small 
task,  and  it  took  nearly  30  hours  be- 

fore the  work  of  drying  out  could  be 

started." 
In  these  words,  John  W.  Lieb,  Jr., 

vice-president  of  the  New  York  Edison 
Company  described  the  generating  plant 
of  the  Dayton  Power  and  Light  Com- 

pany as  he  found  it  the  day  after  the 
water  had  receded  from  the  streets  of 

the  city.  He,  with  Samuel  G.  Rhodes, 
superintendent  of  arc  lighting  in  New 
York,  had  rushed  to  Dayton  at  the  first 
word  of  the  danger  to  the  local  lighting, 
company,  and  in  the  work  of  reconstruc- 

tion that  started  at  once  they  played 
prominent  parts  in  the  emergency  or- 
ganization. 

Almost  as  difficult  as  the  task  of  re- 

Ohio  into  Dayton,  for  they  were  held  up 
by  wrecked  railroads,  military  rules,  and 
roads  that  were  almost  impassable.  It 
took  24  hours  to  make  the  200  mile  trip 

FRANK  M.  TAIT.  PRESIDENT  OF  THE  DAYTON 
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from  Cleveland,  and  part  of  the  way  they 

rode  beside  the  boiler  of  a  lurching  lo- 
comotive, part  of  the  way  in  a  one-car 

special,  part  of  the  way  on  foot,  20  miles 
or  so  by  automobile,  and  they  finished  the 
journey  on  a  troop  train,  on  the  first 
morning  that  the  streets  of  Dayton  had 
been  free  of  water.  Then  began  their 
tramp  across  the  town  to  the  power 

plant. 
Within  an  hour  after  the  arrival  of  the 

New  York  men,  the  employees  of  the 
Dayton  company  began  to  assemble  for 
the  task  they  knew  confronted  them. 
They  had  come  without  being  called  and 
the  only  reason  they  had  not  assembled 
sooner  was  the  fact  that  most  of  them 
had  been  marooned  in  their  homes.  This 

had   been    the    fate   of    their   president, 
186 
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Frank  M.  Tait,  who  for  two  days  had 
been  a  prisoner  on  the  second  floor  of  his 
home.  Grave  fears  had  been  felt  by  all 
those  connected  with  the  electrical  in- 

dustry for  his  safety,  for  he  is.  known 
throughout  the  country  and  is  the 
president  of  the  National  Electric  Light 

JOHN  W.  LIEB,  JR.,  VICE  PRESIDENT  OF  THE  NEW 
YORK  EDISON  COMPANY,  WHO  HEADED  THE 
EASTERN  CONTINGENT  OF  THE  EMERGENCY 
ENGINEERING  FORCE  THAT  WAS  RUSHED  TO 
THE  AID  OF  STRICKEN   DAYTON 

Association.  With  these  men  came  others 

who  had  been  prisoners  in  the  plant 
while  the  water  covered  everything. 
They  told  of  having  kept  alive  on  the 
fruit  that  floated  in  from  a  neighboring 
market  and  the  rain  they  had  caught  in 
their  hats.  They  had  been  freed  that 
morning  and  had  only  been  home  long 
enough  to  make  sure  their  families  were 
safe. 

The  task  was  started  at  once  but  it  was 
soon  found  that  it  was  more  than  the  men 

of  Dayton  could  handle  alone  and  a  call 
was  sent  to  Chicago  and  New  York  for 

help.    Eight   men   responded    from   Chi- 

cago. They  arrived  the  next  morning 

(Saturday)  in  charge  of  John  C.  Man- 
ley,  and  on  Monday  sixteen  men  from 

New  York  had  augmented  the  emer- 

gency force. 
Every  effort  was  concentrated  on  the 

Fourth  Street  plant  where  the  equip- 
ment consisted  of  a  1750  kilowatt  and 

a  2250  kilowatt  Allis-Chalmers  steam 
turbine,  an  800  kilowatt  direct  current 
generator  and  a  duplex  compound  drive 

engine  operating  two  200  kilowatt  gen- 
erators. This  small  machine  was  tackled 

first  -because  it  could  be  repaired  most 
quickly.  By  Saturday  night  there  was 
steam  in  the  plant  and  the  generator  was 
placed  in  operation,  running  on  short 
circuit  to  dry  out  its  conductors. 

In  the  meantime  the  street  lighting 
men  were  putting  every  effort  in  the 
establishment  of  a  temporary  system. 
They  found  tungsten  lamps  in  the  plant 
storeroom,  stripped  a  flooded  warehouse 
of  its  arc  lights,  and  secured  some  of 
their  wiring  and  cables  by  ripping  out 
building  installations.  The  poles  and 
street  fixtures  were  down,  but  they  hung 
their  lamps  on  cable  ways  that  stretched 
from  housetop  to  housetop  across  the 
intersections  of  the  busiest  streets  and  on 

Sunday  afternoon  the  current  was 
turned  into  the  street  circuits.  Fifteen 

lamps  had  been  placed  in  the  business 
sections  and  they  made  it  possible  for 
the  relief  squads  to  keep  at  the  work 
after  dark.  They  put  an  effectual  stop  to 
the  ghouls  too,  for  these  robbers  of  the 
dead  had  already  appeared  in  the  city. 

During  all  this  work  of  reconstruction 
no  word  had  been  received  as  to  the 

welfare  of  the  electricians,  except  the 
one  call  for  help  that  had  been  sent 

through  Chicago.  The  first  announce- 
ment came  on  April  1st  in  the  shape  of 

the  following  telegram  from  Mr.  Lieb: 
"Tail  family  well.  Had  close  call. 

Water  up  to  second  Floor  of  house.  Were 
isolated  two  days.  Firsl  engine  started 

last  night.  Some  street  lights  tonight.'- 
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A   Photograph    That   Tells 
a  Story 

Some  remarkable  photo- 
graphs have  been  taken  lately 

of  brilliantly  lighted  thor- 
oughfares in  the  larger  cities 

of  the  world.  To  get  sharp, 
well  defined  pictures  in  the 
face  of  dazzling  lights  and  all 
sorts  of  moving  traffic  is  no 
insignificant  task. 

The  accompanying  repro- 
duction of  a  photograph  of  an 

uptown  street  in  Seattle  has 
many  points  of  interest  aside 
from  the  sharply  defined 
buildings  and  other  objects. 
It  embodies  a  complete  short 
study  of  the  effect  of  lights 
in  a  time  exposure  of  the 
kind. 

It  will  be  noted  at  the 
distant  end  of  the  street  the 

illumination  is  pronounced. 
This  is  caused  by  the  full 

glare  from  the  lights  of  auto- 
mobiles and  trolley  cars  show- 

ing squarely  into  the  lens. 
The  result  on  the  print  is  one 
solid  halo.  The  streaks  of 

light  in  the  foreground  are  made  by 
automobiles  traveling  toward  the  camera. 
The  heavier  dots  in  the  streak  were 

caused  by  the  cars  slowing  down  in 
speed,  thus  giving  the  lights  more  time 
to  penetrate  the  photographic  plate. 
The  straight  line  of  lights  was  made  by 

A  STUDY  OF  ELECTRIC  ILLUMINATION  IN   PHOTOGRAPHY 

on-coming  trolley  cars.  In  the  lower 
left  hand  corner  of  the  picture,  just  be- 

yond the  second  cluster  light,  an  auto- 
mobile was  standing  when  the  exposure 

was  begun.  Before  it  was  finished  the 

car  moved  off,  describing  a  pretty  semi- 
circle, and  leaving-  a  telltale  track. 

Remarkable  Truck  Performance 

The  tale  of  one  electric  truck's  effi- 
ciency as  a  carrier  of  coal  is  interesting. 

In  one  month  it  hauled  a  total  of  435  tons 

of  coal — an  average  of  18.3  tons  a  day. 

Its  biggest  day's  work  was  the  transpor- tation of  22.1  tons. 
This  truck  was  in  service  229  hours, 

but   was   engaged  in   hauling  only    126 

hours,  the  remainder  of  the  period  hav- 
ing been  consumed  in  loading  and  un- 

loading. In  119  trips  it  traveled  a  total 
of  1,005  miles.  In  a  single  day  it  covered 
63  miles,  making  seven  trips. 

As  the  weather  is  likely  to  be  at  its 
worst  when  coal  delivery  is  most  needed, 
it  is  clear  that  the  electric  has  proved  its 

superiority  under  the  most  unfavorable 
conditions. 
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Mono-Rail  System  at  the  U.  S. 
Capitol 

The  superintendent  of  the  United 
States  Capitol,  Mr.  Elliott  Woods,  has 
been  puzzled  ever  since  the  completion 
of  the  Capitol  subway  several  years  ago 

to  find  a  suitable  system  of  electric  trans- 
portation. There  are  in  reality  two  sub- 

ways, each  somewhat  over  700  feet  in 
length  and  connecting  the  Capitol  with 
the  Senate  and  the  House  of  Representa- 

tives Office  Buildings,  respectively,  the 
one  located  north  of  the  Capitol  and  the 
other  south  of  the  white  domed  struc- 
ture. 

Officials  at  the  Capitol  hoped  that  they 
had  met  the  exceptional  requirements 

which  confronted  them  when  they  in- 
stalled in  the  subway  between  the  main 

building  and  the  Senate  annex  a  service 

by  specially  designed  electric  automo- 
biles. These  electric  vehicles  have  given 

a  fairly  good  account  of  themselves  dur- 
ing the  year  or  two  they  have  been  in 

operation  but  they  were  not  quite  as  de- 

pendable as  could  be  desired.  Then 
Superintendent  Woods  hit  upon  the  idea 
of  the  utilization  of  the  mono-rail  system. 

The  type  of  car  in  use  on  the  mono- 
rail system  is  fifteen  feet  seven  inches 

in  length  by  three  feet  three  inches  in 
width  and  is  of  all  steel  construction.  A 

wooden  floor  is  laid  on  the  steel  frame- 
work and  the  seats  are  upholstered  in 

red  leather.  The  car  is  designed  to  ac- 
commodate twelve  passengers  in  six 

seats  of  a  capacity  "of  two'  passengers each. 

The  overhead  construction  is  secured 

to  the  ceiling  of  the  subway  and  the  type 

of  the  trolley  equipment  is  the  two  con- 
ductor soft  steel  rail  with  sliding  con- 

tact. The  weight  of  the  car  being 
carried  by  wheels  underneath,  running 

on  a  single  rail,  the  car  is  kept  from  tip- 
ping over  by  the  two  vertical  plungers 

connecting  with  the  trolley  arrangement 
overhead.  The  plungers  have  vertical 
play  which  compensates  for  differences 
in  distance  between  the  overhead  and  the 
traction  rail. 

UNIQUE   MONO-RAIL  CAR  IN  THE  CAPITOL  SUBWAY.    THE  PASSENGER  WITH  THE  SILK   HAT  IS 

SENATOR  JAMES  A.  O'GORMAN  OF  NEW  YORK 
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Protection  from  Lightning 

To  the  Editor  of  Popular  Electricity 
Magazine: 
Through  the  Literary  Digest  the 

writer's  attention  has  been  called  to  the 
article  in  your  February  issue  on  the 

subject  of  "Investigating  Lightning,"  by Mr.  Waldon  Fawcett. 

With  your  permission  he  would  like 
to  make  a  further  contribution  on  this 

topic  and  is  prompted  to  do  SO'  for  two 
reasons :  first,  because  he  has  been  in- 

terested in  this  subject  for  over  20  years; 
secondly,  on  account  of  the  enormous 
fire  losses  which  the  secretary  of  the 
National  Fire  Protection  Association  of 

Boston,  Mass.,  Mr.  Franklin  H.  Went- 
worth,  last  week  explained  here  at  a 

banquet  amounted  annually  to  $250,- 
000,000,  of  which  he  stated  $150,000,000 
could  be  saved.  He  further  explained 
that  of  course  all  these  sums  must  be 

paid   by  the  people  carrying  insurance. 
Many  people  try  to  protect  their  homes 

by  paying  from  $100  to  $250  or  more  for 
a  system  of  lightning  conductors  and 
consider  themselves  perfectly  protected 
because  they  see  a  wire  with  prongs  pro- 

jecting above  the  roof  of  their  house.  This 
wire  is  only  then  a  fair  protection  when  it 
is  well  connected  by  a  continuous  metallic 
path  into  the  earth  and  there  exposed 
by  means  of  an  enlarged  surface  to  a 
good  and  unchangeable  connection  with 
moist  earth  (not  sand  or  clay).  In  other 
cases  (broken  circuit  or  poor  and  dry 
ground,  changeable  with  the  seasons) 
the  conductor  on  the  roof  does  not  pre- 

vent the  electric  discharge  from  setting 
fire  to  the  house,  but  on  the  contrary  in- 

vites and  coaxes  the  lightning  to  do  so. 
It  must  be  admitted  that  a  home  sur- 

rounded by  a  conducting  screen  or  en- 
cased in  a  network  of  wires,  as  Profes- 

sor Henry  says,  will  be  pretty  safe  should 
a  discharge  of  the  most  violent  type  fall 
upon  it.  However,  such  a  complex  sys- 

tem is  too  costly  and  not  necessary.  In 
fact  a  very  simple  system  can  afford 
great  protection. 

To  be  brief,  it  consists  of  a  few  strips 
of  metal,  as  outlined  below,  and  some 

gas  pipe  (unless  copper  strip  or  wire  can 
be  readily  secured)  in  connection  with 
the  rain  conductors.  I  will  refer  directly 
to  the  sketches. 

Fig.  1  shows  the  outline  of  a  barn  in 
perspective.  This  is  shown  for  con- 

venience as  a  flat  roof  structure.  (A)  is 
a  heavily  galvanized  iron  pipe  made  of 
three  pieces  of  y2  or  Y\  inch  gas  pipe  con- 

nected with  L  pieces  to  form  the  figure 
U.  The  upright  parts  should  be  three 
or  four  feet  higher  than  the  highest 

point  on  the  roof,  in  this  case  the  chim- 
ney (B).  The  tops  of  the  pipes  are 

closed  by  means  of  galvanized  caps  or 
taper  plugs  and  after  being  closed  are 
dipped,  as  also  the  L  joints,  into  melted 
solder  to  insure  a  good  continuous  outer 

surface.  Strips  of  zinc  (C),  heavily  gal- 
vanized iron  or  copper  from  six  inches  to 

twelve  inches  wide  are  soldered  at  their 

extreme  ends  to  the  gutters  or  eaves 
troughs  (D)  and  where  they  cross  each 
other. 

The  length  of  the  horizontal  conduc- 
tor (A)  depends  on  the  dimensions  of  the 

building  and  may  terminate  a  yard  or 
so  from  the  front  and  rear  walls.  The 

tubing  is  held  in  position  by  brass,  cop- 
per or  heavily  galvanized  iron  stays  (E) 

soldered  at  (F)  to  the  upright  tubes  (A). 
The  braces  (E)  must  be  anchored  on  the 
strips  (C)  by  staples  or  connected  by 
soldering  or  both.  (These  strips  are 
unnecessary  if  the  roof  is  of  sheet metal.) 

The  rain  conductors  for  the  building 
should  be  of  heavy  galvanized  iron  and 
soldered  to  the  eaves  troughs.  Similarly 
section  (H)  should  be  soldered  at  the 
connecting  joints.  The  rain  conductors 
should  extend  directly  into  the  ground, 
but  to  prevent  an  early  rusting  away  it 
is  advisable  to  cut  the  conductor  off  one 

foot  above  the  ground  and  to  use  sheet 
copper  for  the  part  extending  into  the 
ground.  The  sheet  copper  tubes  (I) 
serve  as  rain  conductors  and  as  ground 
terminal,   and    should   extend    some  six 
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&   2 forth    /' /f/xture  of  Coal 
or  CoAe  and  fartA-p 
Crushed)  Coa/  v^    ̂ _ 

No.Q  Copper 
Wire  Cool  ̂  

Op.   3 

Ground  P/ote  Located 
at  a  Distance  Provided 
u/ith  asuitoble //umber  of 
Conductors  Threaded 
orid  Soldered  to  it 

A  SIMPLE  AND   EFFECTIVE   METHOD  OF   LIGHTNING   PROTECTION 

feet  into  the  ground.  At  the  juncture 
(K)  the  copper  tubes  should  be  soldered 
to  the  rain  conductors  (G).  These  cop- 

per tubes  (above  ground)  as  well  as  the 
conductors  on  the  roof  should  be  painted 

or  given  a  coat  of  tar,  except  the  ex- 
treme ends  or  caps  of  conductors   (A). 

The  dirt  should  be  removed  around  the 

copper  tubing  (I)  making  a  hole  about 
the  size  of  a  water  barrel.  This  space 
is  filled  with  a  mixture  of  coal,  crushed 
coke  and  earth,  starting  with  a  layer  of 
ordinary  coal  six  or  eight  inches  below 
the  end  of  the  copper  pipe  (I)  and  filling 
up  the  hole,  bringing  the  mixture  in 
close  contact  with  the  pipe  by  tamping. 
Where  the  rain  carried  through  the  con- 

ductors would  affect  the  building  it  may 
be  imperative  to  place  them  further 

from  the  house  by  a  few  feet.  The  self- 
explanatory  Fig.  2  will  answer  for  this 
case. 

Figure  3  shows  a  ground  plate  bent 
from  a  sheet  of  1/32  inch  copper  1 
by  3  feet  with  wires  threaded  through 
nail  punched  holes.  This  ground  plate 
may  be  inserted  in  a  hole  as  described 
above,  with  the  mixture  inside  and  sur- 

rounding it,  at  some  distance  from  the 
house  or  placed  in  a  well  or  some  place 

that  can  be  kept  moist.  The  wires  are 
brought  from  the  plate  and  soldered  to 
the  rain  conductors  in  such  a  manner 

that  they  cannot  readily  be  damaged 
mechanically. 

While  it  is  fascinating  to  see  laboratory 
experiments  with  high  potential  currents 

of  400,000  volts  and  over  acting  on  in- 
sulating strata  like  glass,  such  as  the 

writer  was  privileged  to  witness  and 
much  useful  information  of  the  action 

may  be  gathered  therefrom,  yet  a  far 
more  striking  and  practical  lesson  may 
be  had  if  perchance  one  visits  the 

laboratory  of  "Dame  Nature"  which  also 
fell  to  the  luck  of  the  writer. 

It  was  in  Columbus,  Ohio,  he  believes, 
some  fifteen  years  ago.  He  stopped  at 
the  best  and  newest  hotel  in  town  (name 

forgotten)  ;  the  lobby  had  walls  of  white 
marble  slabs,  the  floor  white  square  til- 

ing. Everything  was  clean,  neat  and 
substantial.  On  the  top  of  the  flat  sheet 
metal  covered  roof  was  a  flagpole  some 

forty  feet  long,  some  six  inches  in 
diameter  at  the  bottom,  tapering  upward 

and  capped  with  a  gilded  hall  about  eight 
inches  in  diameter.  The  six  or  cisrht 

story  building  was  of  brick  with  a  mas- 
sive stone  front,  as  far  as  the  writer  can 
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now  remember.  Shortly  after  dinner  one 

day — it  was  a  hot  summer  afternoon — a 
very  severe  thunderstorm  broke  out 
over  the  city  and  after  it  had  lasted  some 
ten  to  fifteen  minutes  an  exceptionally 
bright  lightning  bolt  flashed  through  the 
air  followed  immediately  by  a  terrific 
crash  of  thunder.  A  few  seconds  later 

the  top  of  the  flagstaff,  a  piece  four 
feet  long,  crashed  to  the  ground.  The 
writer,  who  had  not  felt  any  shock  nor 
heard  the  familiar  crackling  noise  from 

electric  light  or  telephone  wires  fre- 
quently noticed  on  such  occasions,  ran 

into  the  street  and  looked  to  the  roof  of 

the  house.  The  whole  flagstaff  was  gone. 
He  returned  to  the  hotel  and  notified 

the  manager,  who  had  been  busy  in  his 
Office,  of  what  had  happened  and  asked 
the  privilege  of  investigating  with  him 
the  amount  of  damage  done.  Inspection 
of  the  rooms  on  the  top  floor  disclosed 
no  trace  of  lightning  and  no  damage. 
Climbing  to  the  roof  it  was  found  that 
the  building  had  no  lightning  rod  nor 

was  it  especially  provided  with  any  sys- 
tem of  wiring  for  its  protection.  This, 

of  course,  made  a  closer  investigation  so 
much  the  more  interesting. 

The  flagpole  was  provided  with  stays 
as  shown  in  sketch  (Fig.  1)  and  anchored 
on  the  tin  roof  which  formed  one  con- 

ductor with  the  eaves  troughs  and  the 
rain  conductors  which  extended  straight 
into  the  ground  through  the  large  slabs 
of  the  pavement — a  construction  of  con- 

ductors entirely  in  accordance  with  the 

theory  and  experiences  for  rapidly  dis- 
charging oscillatory  currents  of  high  fre- 

quency into  the  ground  which  was  kept 
moist  automatically  by  the  rain  from  the 
roof. 

That  the  full  charge  of  the  lightning 
bolt  was  received  by  the  flagstaff  and 
carried  off  without  further  damage  to 
the  building  or  its  contents  will  readily 
be  understood  when  it  is  learned  further 

that  half  an  hour-  later  a  couple  of  men 
brought  the  rest  of  the  flagstaff  to  the 
hotel  which  they  had  picked  up  two  or 
three  blocks  away. 

Hoping   this   information  may  be   of 
help  to  some  of  your  readers,  I  remain, 

Very  truly  yours, 
LUDWIG    GUTMANN. 

St.  Louis,  Mo.,  March  12,  1913. 

Capturing  a  Mexican  Mountain 
Stream 

A  small  but  constant  flowing  mountain 
stream    in    northern    Mexico    has    been 

A  MOUNTAIN  STREAM  IS  CONDUCTED  THROUGH 

A  30  INCH  PIPE  TO  THE  HYDRO-ELECTRIC  PLANT 

literally  captured  and  put  to  useful 
work  generating  electric  current  for  use 

in  silver  mining  operations  in  the  vicin- 
ity. The  stream,  which  originally  flowed 

down  the  south  slope  of  a  foothill, 
is  now  conducted  through  a  30  inch 

pipe  down  the  east  slope  to  a  hydro- 
electric plant,  while  the  original  bed 

of  the  stream  from  the  place  it  was  in- 
tercepted is  now  dry.  The  plant  has  two 

turbo-type  generators. 
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Keeping  the  Lines  Up  in  Central  Africa 

It  is  a  never  ending  source  of  wonder- 
ment to.  the  traveler  in  Africa  what  odd 

means  the  government  has  used  in 
maintaining  an  efficient  telegraph  and 
telephone  service.  In  my  journeyings 
through  Central  Africa  I  often  came 
across  telegraph  poles  which  were 
nothing  more  nor  less  than  trees  cut 
down  and  transplanted.     The  wires  had 

At  one  place  in  Uganda  the  iron  tele- 
graph poles  are  the  sole  means  of  mark- 

ing the  native  path  between  two  stations. 
They  have  been  set  in  a  perfectly 
straight  line  for  over  150  miles.  In 
fact  without  them  it  would  be  very  dif- 

ficult to  find  one's  way  across  country. 
They  are  the  milestones  of  Central 
Africa,  the  sign  posts,  as  well  as  the 
source  of  news  being,  transmitted. 

The  telegraph  lines  are  kept  in  repair 

ONE  OF  THE  CENTERS  OF  THE  CENTRAL 
AFRICA    TELEPHONE   SYSTEM 

A  UGANDA  WAYSIDE  TELEPHONE  STATION 

been  strung  on  them  and  they  made  ex- 
cellent standards  if  somewhat  unique 

ones.  Frequently  the  trees  had  again 
taken  root  and  were  sprouting. 

While  traveling  down  the  Nile  through 
Uganda  I  often  came  across  angle  iron 
standards  of  telegraph  lines  which  had 
been  knocked  down  by  some  herd  of 
journeying  elephants  who  had  paused 
to  scratch  their  backs  against  them.  In 
some  cases  the  poles  had  been  twisted 
in  all  manner  of  shapes  by  elephant  or 
rhinoceroses  who  had  not  waited  to  pass 
around  them.  Particularly  was  this 
the  case  in  the  Akuma  Forest  and  near 

Wadelai.  An  elephant  has  no  respect 
for  the  telegraph  service,  and  it  is  no 
infrequent  thing  for  the  line  to  be  re- 

ported down  or  interrupted  simply  owing 
to  the  unwelcome  attentions  of  these 
beasts. 

by  natives,  who  have  been  trained  to  the 
work  and  have  qLiickly  become  very  effi- 

cient. These  linemen  live  in  their  na- 
tive villages  at  frequent  intervals  along 

the  line  and  go  out  immediately  to  re- 
pair the  line  when  there  is  anything 

wrong  with  the  service. 
In  some  parts  of  Uganda  telephone 

lines  and  a  native  hut  serve  as  a  tele 

phone  booth  where  one  can  stop  and  ring 
up  the  nearest  station  and  without 

charge.  There  arc  no  nickel-in-the  slol 
'phones,  but  a  free  service  provided  by 
government. — W.  Robert  Foran. 

Electric  advertising  signs  ami  electric 
vacuum  cleaners  arc  rarely  found  in 
Spain.  Of  the  first  named,  few  are  used 
except    in    three   or    lour    of   the    largest 
cities.      Occasionally    a     theater    has     its 
name  outlined  with  electric  lights 



Ste.  Anne  de  Beaupre,  the  "Miracle  Church" 
Ste.  Anne  de  Beanpre,  and  old-fash- 

ioned and  undisturbed  little  village  nest- 
ling against  the  Laurentian  hills  of  Que- 
bec Province,  is  the  second  greatest 

"cure  resort"  in  the  world.  The  celebrated 
Lourdes  in  France,  which  Zola  touched 
upon. with  none  too  friendly  regard,  has 

probably  a  longer  line  of  annual  pilgrim- 

ages, but  Ste.  Anne's  in  Canada  draws 
to  its  gates  tens  of  thousands  of  crippled 
men  and  women  and  children,  to  whom 
the  chance  of  a  miracle  is  absolutely 
their  last  hope  on  earth.  How  this 

strange  and  impressive  institution,  so  un- 
modern  in  its  origin  and  almost  medieval 
in  appearance,  has  seized  upon  electricity 
as  a  legitimate  part  of  its  equipment  is 
one  of  the  most  unique  stories  in  the 

writer's  experience. 
It  is  well  to  explain  that  the  installa- 

tion of  electrical  power  has  nothing  to 
do  directly  with  the  healing  of  the  sick. 

Its  only  function  is  to  render  more  im- 
pressive the  elaborate  ceremonies  within 

the  church  of  Ste.  Anne  and  in  the  great 

gardens  about  which  the  cortege  of  wor- 
shipers daily  wend  their  way  to  the  slow 

rhythm  of  a  Catholic  prayer.  Possibly 
some  churchmen  of  a  century  ago  might 
dispute  the  wisdom  of  replacing  candles 
with  electrical  bulbs,  but  the  priests  at 

Ste.  Anne's,  with  whom  the  writer  often 
talked,  defended  the  innovation  as  being 
consistent  with  the  traditions  and  ideals 

of  religious  services.  At  all  events,  the 
old-fashioned  scheme  of  illuminations  at 

this  essentially  old-fashioned  village  will 

never  be  restored.  If  supernatural  "mani- 
festations" are  to  be  granted  to  the 

thousands  of  cripples  praying  morning, 
noon  and  night  at  the  shrines,  the  pres- 

ence of  electric  wires,  it  is  argued,  will 
not  materially  interfere. 
One  night  as  I  strolled  down  the 

village  roadway,  boarded  from  side  to 
side  and  banked  by  garishly  painted 
bazaars  and  filigreed  verandas  like  the 
comic  opera  streets  of  the  theatre  cur- 

tain, I  found  myself  at  the  gate  of  a 

wooded  gar.den  and  at  the  farther  side 
loomed  the  church  of  Ste.  Anne.  Around 

the  edge  of  the  enclosure  ran  a  wide 
promenade  trampled  into  adamant  by 
the  feet  of  an  unnumbered  procession  of 
yearly  worshipers.  At  the  doors  of  the 
church  I  found  myself  caught  in  a  sudden 
flood  of  outcoming  pilgrims  at  whose 
head  marched  three  acolytes  in  their 
robes,  bearing  crosses  of  gold  and  silver, 
upon  their  shoulders.  Turning  to  one 
side  I  surveyed  this  solemn  army  of 
humanity  gathered  for  weeks  or  months 
from  every  corner  of  the  globe.  Some  of 
them  had  been  at  Lourdes  and  failed  to 
meet  a  cure.  Some  had  come  from  Cali- 

fornia, Mexico,  Alaska,  Russia,  and  not  a 

few  had  marched  on  foot  scores  of  miles' 
to  reach  this  land  of  promise.  Over  their 

heads,  deep  in  the  recesses  of  the  col- 
umned church,  I  saw  a  statue  of  Ste. 

Anne,  the  mother  of  Mary,  raised  high 
above  the  congregation  and  sculptured 
in  gold.  To  this  symbol  more  than  five 
million  cripples  and  abandoned  sick  have 
looked  for  pity  in  the  many  years  it  has 
stood  there. 

Every  suggestion  of  the  building  was 
of  an  architecture  long  survived.  The 
ceilings  were  matted  gray  with  age  and 
the  smoke  of  incense.  But  about  the 

whole  figure  of  Ste.  Anne  was  drawn  an 

ellipse  of  tiny  incandescent  globes — a 
surrender  to  the  picturesqueness  of 
Twentieth  Century  electricity.  The 
dazzle  of  the  lamps  against  the  golden 
surface  raised  a  curious  contrast  to  the 

yellow  flicker  of  the  long  candles  that 
devotees  had  strung  about  the  base  as 
tributes  of  their  faith.  The  candles  kept 

harmony  with  the  quaint  atmosphere,  the 
monotone  of  the  preacher  in  the  lofty  pul- 

pit, the  subdued  beauty  of  the  choral 
music  coming  from  a  distant  chamber. 
But  light  is  light  and  electricity  is  better 

light.  So  it  won  the  day  against  tradi- tion. 

The  procession,  fifteen  deep,  was  now 
well  along  the  wide  path  of  the  gardens. 194 
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Each  pilgrim  held  a  lighted  candle  pro- 
tected by  a  cone  of  crimson  paper  from 

accidental  injury  of  his  closely  packed 
neighbors.  The  effect  was  to  cast  up- 

ward on  the  thousands  of  faces  a  thou- 
sand shafts  of  light  softened  into  a 

shadowy  pink;  the  rest  of  the  figures 
was  obliterated  in  the  darkness  of  the 

night.  As  the  queer  array  of  sad-faced 
people  plodded  along,  some  in 

invalids'  chairs,  some  in  their 
parent's  arms,  I  saw  a  long 
arrow  of  the  whitest  light 
leap  across  the  garden  from 
the  far  corner  and  fall  about 

another  golden  figure  of  Ste. 
Anne  standing  a  hundred  feet 
high  upon  the  central  tower  of 
the  church ;  it  was  nothing 
more  or  less  than  a  powerful 

spotlight — another  innovation 
which    the    church  authorities 

brought  into  use  to  heighten  the  religious 
effect  of  their  daily  ceremonies.  By  its 
use  the  concourse  of  pilgrims  were  en- 

abled to  keep  in  view  during  their  march 
the  One  to  whom  their  piteous  prayers 
were  addressed  with  such  sincerity.  I  un- 

derstand that  the  spotlight  idea  was  com- 
bated by  some  of  the  clergy  but  finally 

won  its  way.    The  picture  of  the  garden 

THE  "MIRACLE  CHURCH"  OF  STE.  ANNE  DE  BEAUPRE.    IN  THIS  OLD  AND  CELEBRATED  SHRINE  UTILITY 
HAS  WON  THE  DAY  OVER  TRADITION  — IT  HAS    BEEN   "ELECTRIFIED- 
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on  a  summer's  night  with  the  glowing 
gold  of  the  statue  vignetted  like  a  vision 
from  the  clouds,  the  cure  in  the  center 
of  the  quadrangle  leading  the  prayers, 

the  moving  masses  about  the  edges  sing- 
ing softly  in  broken  meter — nothing  in 

after  years  can  dispel  its  quaintness,  not 
even  the  thought  of  its  volts  and 

ampers. — Robson  Black. 

A  Mammoth  Electrically  Timed  Door 
One  of  the  largest  safety  deposit  doors 

in  the  world,  and  a  door  in  which  the 

most  burglar-baffling  ideas  have  been 
utilized,  has  just  been  erected  by  the 
Globe  Savings  Bank  of  Los  Angeles, 
Cal.  The  door,  with  the  casing,  weighs 
a  trifle  over  80,000  pounds,  the  door 
itself  balancing  the  beam  at  more  than 
34  tons.  It  is  composed  entirely  of  the 
finest  chrome  steel. 

Around  the  edge  of  the  door  and  con- 

stituting a  large  portion  of  the  "lock- 
ing" apparatus  is  a  series  of  25  bolts, 

each  of  these  being  five  inches  in  diam- 
eter and  the  entire  25  having  an  aggre- 

gate weight  of  one  ton.  These  bolts  shoot 
out  from  the  center  of  the  door  into  the 

casing  when  the  door  is  closed.. 
This  door  is  controlled  entirely  by 

electricity,  having  four  small  electrical 
time  dials  and  being  equipped  with  a 
series  of  four  electrical  burglar  alarms, 
two  of  which  are  stationed  at  the  sides 

of  the  vault  door,  one  being  situated  on 
the  street  in  front  of  the  building  and 

the  other  being  set  at  the  police  head- 
quarters of  the  city.  There  is  a  system 

pf  blind  combinations  and  it  is  claimed 
that  the  door  is  drill  proof.  Those  in 
charge  declare  that  to  wreck  this  door 
would  mean  that  the  entire  thirteen  story 
building  would  be  destroyed. 

This  entire  vault  is  electrically  pro- 
tected. The  walls  are  38  inches  thick, 

there  being  fourteen  inches  of  concrete 
and  steel  and  24  inches  of  honeycomb 
steel  boxes.  The  floor  is  36  inches  thick, 
while  the  ceiling  has  a  thickness  of  48 
inches.  At  intervals  of  four,  inches 

through  this  mass  of  steel  and  concrete 
are  electric  wires  which  lead  to  the  bur- 

glar alarms. 

THE  DOOR  ALONE  WEIGHS  MORE  THAN   34  TONS 
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Another  White  Coal  City 

Senator  Brady's  recent  transaction 
in  selling  his  white  coal  mine,  American 
Falls,  to  the  Kuhns  of  Pittsburg  for 

$2,000,000  recalls  to  our  minds  a  cer- 
tain famous  real  estate  deal  which 

happened  a  few  years  back  when  all  of 
the  country  west  of  the  Mississippi  River 
and  east  of  the  main  range  of  the  Rocky 
Mountains  was  bought  by  a  certain 
shrewd  and  cautious  buyer,  a  veritable 
Yankee  bargainer,  for  the  sum  of 
$15,000,000.     Considering  that  $15,000, 

lands.  As  the  irrigation  season  opens 
about  April  1  and  closes  about  October 
20,  a  like  amount  of  electrical  current 
that  finds  a  market  during  the  summer 
period  for  pumping  water  must  be  used 
in  some  other  way  during  the  winter 
period.  There  is  seldom  interference, 

with  the  great  hydro-electric  plants  in 
Idaho  streams  on  account  of  ice.  The 

turbines  are  kept  going  with  no  addition- 
al cost  except-  for  supervision  and  lubri- 

cating oil  through  the  winter  period. 
Hence  large  quantities  of  this  electrical 
current    during    the   winter    period    are 

SENATOR   BRADY S 

'WHITE  COAL"  PLANT 
AMERICAN  FALLS. 

IDAHO 

000  would  not  purchase  the  undeveloped 
water  powers  of  the  Snake  River  alone 
and  that  the  $2,500  which  Congress 
once  refused  President  Jefferson  to  ex- 

plore the  great  territory,  then  considered 
a  bad  buy,  could  soon  be  sunk  in  merely 
staking  claims  on  these  water  powers, 

Uncle  Sam's  reputation  as  a  close  bar- 
gainer should  be  completely  restored. 

The  new  plant  at  American  Falls, 
Idaho,  is  unique  among  most  plants 
in  that  the  electrical  energy  will  find  a 
large  summer  market  furnishing  power 
to  the  gigantic  pumps  that  arc  used  to 
lift    water    to    irrigate    the    Carey    Act 

sold  and  very  cheaply  for  heating  pur- 
poses. In  some  districts  of  Idaho  the 

power  companies  make  a  flat  rate  for 
heating  a  home  with  a  given  number  of 
rooms  through  the  fall,  winter  and 
spring  period.  Estimates  arc  made 
upon  the  cubic  contents  of  the  rooms 
and  character  oi  construction  y^\  build- 
ing. 

There  are  now  a  good  many  chimnej 
less  homes  in  Idaho.  For  -even  years 

Senator  Brady  has  had  no  lire  in  his 
house  at  1'ocatcllo,  either  for  cooking 
or  healing.  Electricity  cook-,  churns, 
washes,  irons,  runs    the   ice   cream    free.'- 
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er,  washes  the  dishes  and  furnishes  the 

heat  and  light.  The  rich  man's  luxury- 
will  now  be  the  poor  man's  economy  and 
the  servant  question  is  solved. 

Flash  Lamp  in  Opera  Glass  Box 
Music  lovers  often  like  to  follow  the 

score  during  the  opera  and  are  unable 
to  do  so  when  the  house  is  in  darkness. 

Fountain  with  Electrolier 

While  the  "bubbling  fountain"  without 
insanitary  drinking  cups  was  hailed  as 

a  decided  advance 
over  the  old  style, 

the  invention  of  a 

Michigan  designer 
of  street  fountains 
has  removed  the 

one  objection  to 

the  ordinary  "bub- bler." He  has  made 

it  as  readily  avail- 

mTfe.1  *  '         :>  able  to  children  -as 

\¥f  ,-l*  to  adults  by  placing 

4Ww-        '  ('ie     "bubbler"     on the  end  of  a  tube. 
However,  the 

most  advanced'  fea- 
ture of  the  -design 

is  the  electrolier  at 
the  top  which  may 

serve  by  the  use  of 

a  globe  of  distinc- tive color  to  mark 

the  location  of  the  fountain  in  the  evening 
and  provide  proper  illumination  around it. 

OPERA  GLASS   BOX  WITH   ELECTRIC  LAMP 

For  their  benefit  an  opera  glass  box 

has  been  designed  that  has  a  tiny  elec- 
tric lamp  and  battery  in  the  bottom.  The 

lamp  is  at  one  end  of  the  box  and  by 
pressing  a  button  enough  light  is  given 
to  read  the  libretto. 

Peat  collecting  by  electrical  machines 
is  the  latest  method  to  be  carried  out  in 

Germany.  The  whole  machine  is  mounted 
to  run  upon  a  broad  and  heavy  beam  laid 
down  on  the  ground  of  the  peat  bog,  and 
an  electric  motor  drives  it. 

AN  ARTISTIC  BUBBLING 
FOUNTAIN 

Treasure  Hunting  with  Electro^ 

Magnets 
The  adaptability  of  the  electro -magnet 

to  recovering  iron  and  steel  submerged 
in  water  has  been  demonstrated  many 
times  of  late  when  salvage  work  has  been 
carried  on  in  this  manner,  notably  in 
Regents  Canal  Basin,  London.  These 
results  have  fired  the  imaginations  of  cer- 

tain treasure  hunters,  and  that  is  the  story 
we  wish  to  tell  now. 

Lest  you  may  have  forgotten  it,  the 

British  frigate  "La  Lutine,"  reputed  to 
have  had  aboard  bullion  and  specie  to  the 
value  of  $6,000,000,  foundered  upon  the 
coast  of  Holland — near  the  entrance  to 
the  Zuider  Zee — in  October  of  1799.  In 
the  summer  of  1858,  wreckers  recovered 
in  a  few  days  from  the  battered  stern  of 
that  ship  more  than  $150,000,  and  that 

exploit  has  fired  successive  and  intermit- 
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tent  salvage  expeditions  ever  since.  Un- 
fortunately none  of  the  later  ones  have 

reclaimed  enough  of  the  gold  and  silver 
to  meet  expenses,  and  some  of  them  did 
not  even  find  the  hulk. 

After  two  years'  work,  the  National 
Salvage  Association  of  London  has  not 
only  uncovered  the  remnants  of  the  hulk 
of  the  frigate  but  has  pretty  conclusively 

that  obstacle  in  an  approved  fashion: 
first,  to  break  it  up,  and  then  to  lift  the 
pieces  aboard  the  salvage  steamer 

"Lyons"  to  make  sure  of  getting  any  of 
the  bars  of  bullion  that  may  be  mixed 
with  the  rust  and  the  cannon  balls.  They 

expect,  though,  to  find  most  of  the  treas- 
ure grouped  below  the  enveloping  heap 

of   iron. 

To  raise  these  irregular -shaped  frag- 
ments of  cannon  balls  and  rust  the  sal- 

vors will  employ  submarine  electro- 
magnets made  specially  to  meet  the  serv- 

ice. One  of  the  difficulties  to  be  over- 

come in  large  electro-magnets  is  that  of 
heating,     but     subaqueous     service    will 

THE  OLD  WAY  OF  RAISING   IRON   FROM  THE  DEEP  COMPARED  WITH  THE   MODERN   LIFTING  MAGNET 

proved  that  any  treasure  remaining  on 
the  present  site  is  probably  buried  under 
a  mound  of  cannon  balls  that  have  be- 

come bound  rigidly  together  by  iron  rust. 
A  bit  of  that  rust,  brought  up  by  accident 
and  just  before  the  salvors  were  about 
to  abandon  the  hunt  as  hopless,  contained 

grains  of  gold  and  the  impress  of  a  rec- 
tangular object.  This  turned  out  to  agree 

in  dimensions  with  a  bar  of  gold  in  Am- 
sterdam which  was  recovered  from  the 

wreck  a  good  many  years  ago. 
Last  year  the  divers  tried  to  shatter 

the  iron  mass  by  using  dynamite  in  a 

crude  way,  but  their  efforts  were  unpro- 
ductive. 

Now,  however,   they  intend   to  go  at 

greatly  reduce  this  drawback,  because 

the  enveloping-  water  will  tend  to  keep 
the  lifters  cool. 

Perhaps  you  will  wonder,  just  the 
same,  why  these  magnets  may  otherwise 
be  superior  for  this  particular  duty,  and 
in  brief  we  may  say  because  of  the  time 
saved  during  operations.  This  is  of  the 
utmost  importance  in  this  undertaking, 
because  the  North  Sea  is  a  tickle  body  oi 
water  and  it  does  not  permit  wreckers 
to  work  except  at  intervals,  and  even 

then  perhaps  only  for  a  day  or  a  few 
hours  at  a  time.  By  using  these  magnets 

to  clear  away  the  obstruction  without  re- 
quiring that  the  divers  attach  ropes  or 

chains  to  each  piece,  the  entire  task  may 

\ 
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be  completed  in  a  short  while  after  the 
mound  of  shot  and  rust  has  been  proper  - 
ly  fractured.  Some  idea  of  the  weather 
uncertainties  of  those  waters  can  be 

gathered  from  the  fact  that  in  1911,  when 
the  salvors  did  the  bulk  of  their  excavat- 

ing, they  were  able  to  work  about  800 
hours  during  eight  months  of  the  year, 
while  in  1912  they  could  anchor  the 

"Lyons"  over  the  site  of  the  wreck  and 
pursue  their  efforts  under  water  for  a 

cumulative  period  of  less  than  300  *:">urs. 

Theater  Exit  Light  Fixture 

One  of  the  most  stringent  municipal 
regulations  in  force  in  large  cities  for 
the    protection    of    theater    patrons    is 

PHOTO  TAKEN  WITH  EXIT  ILLUMINATION  ONLY 

that    requiring   the    exits    to   be   plainly 
marked  and  illuminated. 

The  illustration  shows  a  special  fixture 
for  this  purpose  which  so  distributes  the 
light  as  to  illuminate  the  threshold,  the 
lock  and  the  fire  extinguisher.  The 

word  "exit"  is  arranged  on  the  front 
face  to  be  displayed  in  white  letters. 

Electrical  Action  on  Cement  and 

Re'enforced  Concrete 

In  1908  a  Frenchman,  Monsieur  A. 

Knudson,  published  the  results  of  a  num- 
ber of  experiments  which  he  had  made  on 

the  effect  of  the  action  of  the  electric  cur- 
rent on  cement  and  reenforced  concrete. 

Whether  there  were  errors  in  the  re- 

ports sent  out  or  whether  they  were  in- 
tentionally misrepresented  is  not  known, 

but  the  fact  remains  that  a  considerable 
amount  of  discussion  was  aroused  at  the 

time  among  engineers  and  others  inter- 
ested in  the  matter;  some  writers  even 

going  so  far  as  to  say  that  a  mass  of  con- 
crete, after  being  subjected  for  a  period 

of  time  to  the  action. of  the  electric  cur- 
rent would  suffer  disintegration  to  such 

an  extent  that  it  would  be  possible«to  cut 
it  with  a  knife !  Since  then  the  question 
seems  to  have  been  undecided,  and  it  is 
only  recently  that  information  has  been 
available  which,  for  the  present  at  least, 

will  allay  any  uneasiness  which  may  ex- 
ist in  the  minds  of  technical  men  on  this 

point. A  short  time  ago  a  German  technical 
journal,  Die  Bauwelt,  made  an  inquiry 

among  concrete  experts  throughout  Ger- 
many for  the  purpose  of  discovering 

what  had  been  their  experience  in  this 
respect.  The  data  gathered  covered 

practically  every  kind  of  concrete  struc- 
ture in  use  in  Germany  at  the  present 

time,  and  in  not  a  single  instance  was  any 

report  made  which  would  indicate  dan- 
gerous effects  from  the  action  of  the 

current.  Even  in  the  case  of  water- 
works, which  would  be  especially  liable 

to  injury  on  account  of  their  exposed 
situation  and  the  probability  of  electro- 

lytic action,  there  was  no  report  of  any 
damage. 

In  the  case  of  reenforced  concrete, 
however,  it  had  been  found  that  where  a 
mass  of  iron  had  been  in  such  a  position 
with  regard  to  the  current  as  to  form  a 
positive  electrode,  the  iron  was  coated 
with  rust  and  the  concrete  in  the  neigh- 

borhood was  fissured.     That  the  fissures 
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were  due  to  the  accumulation  of  rust  on 

the  electrode  was  proven  by  the  fact  that 
when  the  iron  was  replaced  by  brass,  no 

rust,  of  course,  being  formed,  the  Assur- 
ing ceased. 

Other  experiments  have  shown  that 
the  continued  action  of  an  electric  cur- 

rent has  the  effect  of  drying  the  concrete, 
and  so  diminishing  its  resistance  to 
crushing,  except  in  the  case  of  concrete 
which  has  been  well  tamped,  in  which 
this  effect  was  not  observable.  These 

results,  however,  are  from  experiments 
which  were  made  under  conditions  very 
much  exaggerated  in  comparison  with 
those  of  actual  practice. 

The  result  of  the  inquiry  is  that  there 
is  not  the  slightest  cause  for  alarm  in 
the  case  of  reenforced  structures  as  at 

present  built. 

Electric  Oven  for  Bakers 

The  large  electric  oven  shown  in  the  il- 
lustration was  specially  constructed  for 

use   in  baking   fruit   cake,   gingerbread, 

OVEN  FOK  BAKING   FRUIT  CAKE 

etc.,  where  it  is  necessary  to  have  the 
heat  well  regulated  to  secure  tbe  best 
results.  The  oven  lias  ten  compartments, 

each  of  which  is'  controlled  by  a  separate 
switch  so  that  any  or  all  compartments 

can  be  used.  The  entire  oven  is  lined 
with  asbestos  to  retain  the  heat ;  the  exact 
temperature  is  indicated  by  pyrometer 
gauges  placed  above  the  switchboard. 

Sounding  Device 

A  sounding  device  which  will  ring  an 
electric   bell   when    it   comes    in   contact 

^„__..  ^.„__„r7/ 

SOUNDING   DEVICE 

with  the  bottom  of  a  river  or  body  of 
water  is  the  invention  of  Donald  B.  Fer- 

guson, Aurora,  Minn. 
Within  the  bell  shaped,  weighted  body 

is  a  hollow  interior  shaped  like  a  frustum 
of  a  cone,  the  wall  of  which  is  lined  with 
metal  and  connected  to  one  wire  of  the 

cable  for  lowering  the  plumb.  From  the 
top  of  the  frustum  is  suspended  a  metal 
tongue  or  clapper  connected  to  the  other 
wire  of  the  plumb  cable.  When  the  plumb 

strikes  bottom,  as  shown  in  the  small  pic- 
ture, it  tips  and  the  tongue  strikes  the 

metal  wall,  closing  the  circuit  and  ring- 
ing a  bell  which  is,  of  course,  connected 

with  a  battery  attached  to  the  upper  end 
of  the  cable. 



Heroes  of  the  Flooded  Shaft 
By  ROBSON  BLACK 

Now  this  is  a  tale  of  plain  fact,  with-     clouds  of  spray  packed  through  the  hole 
out  a  heroine,  without  a  third  act.  It 
tells  how  three  electrical  workers  who 

are  living  at  this  moment  went  in  a  punt 
down  through  a  raging  torrent  that 

choked  a  power  company's  tunnel  along 
the  mighty  cliff  that  holds  up  the  weight 
of  Niagara  Falls.  It  tells  how  three  men 
with  three,  boxes  of  dynamite  groped 
their  way  in  pitch  blackness  through,  a 
circular  chamber  swirling  with  water  in 
order  to  blast  out  ten  tons  of  rock 

lodged  unexpectedly  in  the  tunnel's 
"spout."  They  failed.  And  then  what? 
A  few  days  later  they  did  what  mortal 
men  have  done  neither  before  nor  since : 

they  climbed  up  the  face  of  Niagara  Falls 

from  the  outside,  crawled  under  the  cur- 
tain of  water  that  leaps  out  from  the 

giant  cliffs  and  placed  a  charge  of  dyna- 
mite in  the  mouth  of  the  tunnel.  That 

time  they  were  successful.  The  channel 
was  cleared  without  the  loss  of  a  life. 

The  Toronto  Niagara  Power  Company 

had  spent  millions  on  an  elaborate  sys- 
tem of  power  houses.  One  of  the  en- 

gineering necessities  was  to  provide  an 

escape  for  the  water  used  in  the  develop- 
ment wheels  and  it  was  decided  that  a 

tunnel  should  be  constructed  from  the 

company's  plant  some  distance  above  the 
falls,,  opening  out  under  the  Horseshoe 
Falls  at  a  point  150  feet  beneath  the 
upper  surface.  Here  the  water  coming 
from  the  turbines  would  be  thrown  into 

the  descending  torrent. 
After  months  of  anxious  labor,  boring 

foot  by  foot  through  the  solid  rock,  the 
drills  so  changed  their  tune  that  the  en- 

gineers knew  the  face  of  the  precipice 
was  a  few  feet  distant.  Working  with 
caution — for  such  an  experiment  with 
the  Falls  of  Niagara  had  never  been 
tried  before — a  few  more  feet  were 
chipped  from  the  intervening  wall.  The 

unexpected  happened.  An  aperture  ap- 
peared at  the  top  of  the  tunnel.     Dense 

from  without,  and  the  workers  knew  in 
an  instant  that  their  wits  were  now  to 

combat  the  ugly  ingenuity  of  Niagara. 
A  dash  was  made  for  the  inner  channel 

and  though  the  water  rose  nearly  to  their 
waists  all  reached  safety.  Desperate  to 
save  the  costly  undertaking  of  many 
months,  the  superintendent  decided  to 
beat  the  Falls  with  electric  pumps.  He 

stopped  them,  out  of  pity.  Then  came 
the  call  for  three  volunteers  to  which 

John  Davis,  "Shorty"  Minor  and  "Mike" Abbott  responded. 
When  the  trio  entered  a  punt  in  the 

tunnel  with  a  full  load  of  dynamite  they 
found  their  curious  journey  to  be  far 
more  hazardous  than  anticipated.  The 
waters  had  risen  until  only  about  three 
feet  remained  between  the  top  edge  of 
the  punt  and  the  rough  hewn  roof  of 
the  tunnel.  Ballast  was  taken  aboard 

and  by  lying  on  their  backs  they  were 
able  to  press  the  punt  forward  foot  by 
foot.  It  was  now  utterly  dark,  with  no 
noise  other  than  the  sucking  of  small 
whirlpools  and  the  dull  boom  of  the 
mighty  Niagara  that  hurdled  above  and 
before  them.  But  the  punt  was  nearing 
its  destination  and  with  a  final  shove  the 

prow  struck  against  the  thin  partition  of 

granite.  Onto  a  narrow  ledge  the  volun- 
teers scrambled,  dragged  their  dynamite 

beside  them  and  then  commenced  their 

hair  raising  search.  Within  ten  minutes 
they  had  scrambled  through  the  hole  in 
the  partition  against  a  gale  of  spray  and 
flooding  water  and  now  stood  within 
perhaps  the  most  remarkable  chamber 
in  the  whole  world.  Within  reach  of 

an  arm  descended  in  stupendous  masses 
the  curtain  of  Niagara  which  with  every 
vicious  eddy  of  wind  cast  back  heavy 
sheets  of  spray  against  the  cliff  to  which 
the  workers  clung  tor  dear  life.  At 
their  feet  loomed  the  misty  depths  into 
which  plunges  the  overflow  of  four  lakes 
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hour  after  hour.  Above  them  flicked 
and  flashed  the  black  torrent  at  the  brink 
of  the  fall. 

Cautiously  and  without  haste  they 
placed  the  heavy  charges  of  explosive, 
attached  their  reels  of  copper  wire  and 
crawling  once  more  through  the  hole  into 
the  channel  took  their  places  in  the  punt 
for  the  return  voyage.  When  the 
watchers  at  the  mouth  of  the  shaft  had 

about  despaired  of  the  outcome  the  nose 
of  the  punt  jutted  into  view  and  a  shout 

of  congratulation  was  given  as  the  volun- 
teers stepped  ashore. 

After  the  explosion  the  undaunted 

crew  once  more  essayed  the  task  of  re- 
porting the  state  of  the  tunnel  mouth. 

Again  the  ballasted  punt  was  shoved 
through  the  narrow  band  of  vacant  space 
hundreds  of  feet  to  the  far  end.  They 
found  a  disappointing  sight.  Instead  of 
blowing  the  boulders  out  the  dynamite 
had  merely  dislodged  fresh  chunks  of 

rock  which  now  lay  heaped  at  the  open- 
ing. 

Back  went  the  punt  to  report  the 
unfortunate  result.  Half  way  to  safety 
the  water  crept  above  the  edges,  filled 
the  overweighted  shell  and  sent  it  to  the 

bottom  in  a  couple  of  seconds. '  Swim- 
ming for  their  lives — shouting  encour- 

agement to  one  another  as  they  scrambled 

for  an  instant's  rest  onto  a  rocky  ledge 
touched  in  the  dark — the  escape  from 
death  was  avoided  only  by  a  persistent 
struggle. 

The  engineers  responsible  for  the  pro- 
duction of  a  workable  plant  turned  to  a 

novel  and  much  more  hazardous  scheme 

to  rid  the  costly  tunnel  of  its  impediment. 
This  was  to  send  a  group  of  men  roped 
together  like  Alpine  tourists  to  climb  up 

the  face  of  Niagara  Falls  from  the  out- 
side. 

To  all  who  have  set  eyes  upon  the 
beauties  and  terrors  of  Niagara  such  a 
suggestion  may  sound  mere  madness.  It 
was,  however,  a  fairly  practicable  idea. 
The  great  curtain  of  water  that  drops 
from  the  brink  of  the  precipice  into  the 
pool  of  mists  that  appears  to  rest  on  the 

bottom  of  the  planet  is  swept  from  five 
to  fifteen  feet  out  from  the  face  of  the 

cliff  by  the  force  of  the  river's  current. 
By  the  action  of  years  a  sloping  mass 
of  boulders  has  gradually  become  lodged 

higher  and  higher  against  the  wall  be- 

"ALL   THIS    TIME  WE    WERE    ADVANCING    LITER- 

ALLY  UNDER  NIAGARA  FALLS" 

hind  this  curtain  so  that  from  certain 

points  a  daring  man  might  crawl  half 
way  up  the  cliff.  The  most  fatal  of 
many  grave  dangers  attendant  upon  such 
a  piece  of  hardihood  was  that  by  a  change 
of  wind  the  sheet  of  waterfall  should  be 

pressed  backward  into  the  cliff  and  crush 
the  adventurers  beneath  its  enormous 

weight. 
Davis,  Minor  and  Abbott,  led  by 

Beverley  K.  Value,  the  superintendent, 
again  stepped  into  the  breach.  Once 
the  job  of  clearing  the  tunnel  was  started, 
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said  they,  it  was  "up  to"  them  to  see  it 
carried  out.  Tying  themselves  together 

with  a  long,  stout  rope  and  donning  oil- 
skin suits  and  rubber  boots,  they  de- 

scended into  the  Cave  of  the  Winds, 

(familiar  to  tourists),  which  is  an  arti- 
ficial channel  carved  some  hundred  feet 

beneath  the  falls  with  smaller  channels 

running  at  right  angles  to  the  face  of  the 
mountain.  At  the  farthest  opening  the 
men  climbed  over  the  guard  rail  and 
were  lowered  one  by  one  about  50  feet 
to  the  point  where  the  broken  boulders 
lay  against  the  precipice.  There  they 
shouldered  their  packages  of  dynamite 

and  copper  wire,'  cast  off  the  rope  that held  them  to  their  friends  in  the  Cave 

of  the  Winds  and  started  the  perilous 
journey.  I  give  the  story  in  the  words 
of  one  of  the  men  who  recounted  it  to 
me : 

"Although  we  were  dressed  in  oilskins, 
oil  hats  and  rubber  boots  we  were  quick- 

ly drenched  to  the  bones  by  gusts  of 
spray  that  tumbled  on  our  heads  and 
backs  like  pails  of  buckshot.  So  great 
became  the  force  of  these  gusts  that  we 
could  stand  upright  no  longer  and 
crawled  from  boulder  to  boulder  on  our 
hands  and  knees.  All  this  time  we  were 

advancing,  literally  under  Niagara  Falls, 
for  the  cataract  was  falling  over  and 
slightly  beyond  us,  now  and  then  giving 
us  an  extra  heavy  swish  of  water  as  the 
winds  in  the  gorge  blew  direct  against 
the  face  of  the  fall. 

"We  were  walking  about  a  hundred 
feet  up  from  the  pool,  bracing  ourselves 
against  the  pile  of  rocks.  It  was,  at 
first,  an  almost  impossible  task  to  make 

steady  progress.  So  we  kept  some  dis- 

tance apart  for  safety's  sake  in  the  event 
of  one  having  a  tumble,  and  by  taking 
our  medicine  patiently  at  every  downpour 
sent  our  way,  we  finally  reached  the 

ledge  directly  under  the  tunnel's  mouth. It  was  a  matter  of  a  few  minutes  to 

place  the  dynamite  and  wires  where 

they  would  hit  the  blockade  to  best  ad- 
vantage. 

"We  rested  a  few  minutes  and  com- 

menced the  return  journey.  Bad  as  the 
approach  had  been,  the  going  back  was 
infinitely  worse.  The  adverse  winds  had 
practically  isolated  us  by  walls  of  water 
and  indeed  at  one  time  the  prospect  was 
good  for  a  24  hour  stay  on  the  edge  of 

an  ugly  cavern. 
"During  a  lull  we  were  enabled  to  make 

another  start.  Having  to  drag  the  pair  of 
copper  wires  with  us  made  the  trip  much 
more  difficult,  but  we  held  on  and  gained 
foot  after  foot,  sometimes  slipping, 
often  bringing  blood,  until  the  sight  of 
the  Cave  of  the  Winds  peeped  through 
the  abnormal  mists.  Exhaustion  was 

slowing  down  our  steps,  and  a-  fearful 
hunger  increased  the  discomfort,  for  the 
adventure  had  taken  the  best  part  of  a 
day.  I  remember  some  one  throwing  us 
a  rope  and  we  snatched  at  it  with  a  sud- 

den return  of  energy. 

"Lifted  safely  into  the  cave,  the  super- 
intendent touched  the  copper  wires.  A 

far-off  roar,  that  sounded  even  above  the 
boom  of  the  Falls — and  we  turned  to 
face  a  messenger  who  had  been  waiting 
at  the  telephone  for  instant  news  of  the 
water  level  in  the  tunnel.  Tt  is  rapidly 

lowering,"  said  he,  and  all  of  us  knew 
that  the  blockade  had  been  broken  by  the 

blast." Glasgow's  Navigation  School 
Electricity  and  the  magnetic  phenom- 

ena of  the  earth  figure  in  the  efforts  of 
the  city  of  Glasgow,  Scotland,  to  officer 
the  British  mercantile  marine.  Glas- 

gow's navigation  school  at  the  Royal 
Technical  College  is  the  most  perfectly 

equipped  institution  of  its  kind  in  the 
world. 

The  authorities  of  this  school  purchased 
not  long  ago  the  steam  yacht  Vivid  from 
the  Royal  Navy,  in  order  that  the  work 
learned  indoors  during  the  winter  may 

be  put  to  practical  use  during  the  sum- 
mer months.  In  addition  to  the  regu- 

lar courses  in  seamanship,  which  include 
instruction  in  the  rigging  and  handling 
of  sailing  ships,  instruction  is  given  in 

the  Board  of  Trade  regulations  for  pre- 
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venting  collisions  at  sea;  theory  and 
practice  of  all  forms  of  electrical  and 

other  signaling  apparatus,  wireless  tel- 
egraphy, electric  steering  apparatus  and 

the  handling  of  floating  electric  plants 
of  all  kinds ;  the  magnetic  pole  and  the 
effect  of  electrical  currents  upon  the 

compass ;  taking  observations ;  adjust- 

ments of  the  ship's  compass  by  means 
of  a  device  called  the  deviascope,  and 
in  fact  all  electrical  problems  that  have 
to  do  with  navigation  or  the  handling 
of  a  ship  of  any  sort. 

"Electrifying"  the  Boardwalk  Wheel 
Chair 

The  boardwalk  wheel  chair  seems  to 

be  the  newest  application  of  electricity 

to  recreation.  A  young  couple  winter- 
ing at  Palm  Beach,  Florida,  recently  ap- 

peared on  the  boardwalk  in  the  first  equi- 
page of  this  kind.  It  looks  in  every  re- 
spect like  its  predecessor,  the  old-fash- 
ioned Atlantic  City  wheel  chair,  ex- 

cept that  it  is  operated  by  electricity  in- 
stead of  by  a  porter. 



Tfie  White 
Allowed  kimjeli 

fobe  jhor<tf- 

"These  are  great  times,"  exulted  the 
Electrician  to  his  friend  the  Old  Fogy, 

"With  machine  guns  and  other  instru- 
ments of  war  we  certainly  are  going 

some  in  the  fighting  game!" 
"Yes,"  agreed  the 

Old  Fogy,  as  he  ad- 
justed his  glasses, 

"but  do  you  know 
that,  before  such 

things  were  dreamed 
of,  an  entire  nation 

was  conquered  with 
a  magnet  and  a  little 

black  box?" 
And  the  Electri- 

cian confessed, 
"No!" 

"You  have  heard, 

no  doubt,"  the  Old 
Fogy  rambled  on, 
"of  the  marvelous 
inventions  of  Robert 

Houdin,  the  great 
French  conjurer,  a 
man  who  did  great 
things  with  electric- 

ity when  Alexander 
Graham  Bell  was  an  infant.  Houdin  applied  electricity 
to  many  of  his  magical  experiments,  and  delighted  the 
Parisian  public  for  years  in  his  little  theater.  When  he 
retired  he  was  the  most  favored  performer  of  his  day, 

and  had  bowed  to  the  plaudits  of  royalty!" 
"Heard  all  about  that,"  snapped  the  Electrician. 

"What  about  the  black  box?" 

"Coming  to  that,  boy;  coming  to  that.  Houdin  retired 
to  his  family  estate  on  the  left  banks  of  the  river  Loire, 
near  St.  Gervais,  hoping  to  end  his  days  in  peace.    But 

206> 

after    a   year   or   so 

there   came   to   him,' through    a    military 
friend,      a      request 
from      the      French 

government  that  he  go  to  Algiers.  In  his 
memoirs,    translated    into    English   some 
years  before  his  death,  he  says  that  the 
Marabouts    of   that    counrty,    a    sort   of 

medicine      men      and      wonder-working 
priests,  controlled  the  masses  andTncited 
them  to  intermittent  revolts  against  the 
French  by  their  tricks.    These  tricks,  he 



Man's  Mcicjic 
-and  c^ufefir  %a 
bullet'  imri&rrned 

assures  us,  were  of 
the  simplest  and  bulkt  unlT^rmed 
most  primitive  type. 
It  was  the  hope  of  the  government  that 

Houdin,  by  his  mysteries,  could  demon- 

strate that  the  white  conquerer's  magic 
was  superior.     And  Houdin  did  it.'' 

"With  the  little  black  box  and  the 

magnet  ?" 
"Yes.  His  recital  of  his  performance 

in  Algiers  is  exceedingly  interesting. 
Some  of  the  most  distinguished  natives 
were  there.  Houdin  showed  them  all 

sorts  of  things ;  allowed  himself  to  be 
shot  at,  and  caught  tfte  bullet  unharmed, 
and  many  other  such  feats.  But  his 
piece  de .resistance  undoubtedly  was  his 
box.  He  called  for  a  strong  man  to 
come  on  the  stage,  and  a  giant  responded. 
Houdin  toyed  with  him  a  moment,  ban- 

tered with  him  about  his  strength,  and 
asked  him  if  he  could  lift  his  little  black 

boxl  Disdainfully,  the  Arab  lifted  it 
and  smiled.  But  Houdin  warned  him, 

"Wait.  But  a  moment,  and  you  shall 
be  as  a  little  child !"  He  placed  the  box 
on  the  stage  and  dared  his  huge  guest 
to  raise  it.  The  Arab  tried  with  one 

finger;  grasped  it  with  his  great  muscu- 
lar hand;  tugged  at  it  with  all  the 

strength  of  his  massive  arms,  bracing 
his  legs  like  two  huge  bronze  columns, 
so  Houdin  says,  to  no  avail.  Try  as  he 
would,  this  son  of  the  desert  could  not 

stir  that  little  box  from  its  place.  For 
a  breathing  spell,  he  released  his  grip 
for  a  moment,  then  went  at  it  again. 
And  while  the  awestricken  audience 

panted  in  amazement,  he  suddenly 

writhed  in  acutest  agony,  and  sank  grov- 
eling to  the  stage.  The  current  cours- 

ing through  him  had  galvanized  him 
into  misery.  Then  Houdin  gave  a  sig- 

nal; the  current  from  the  electro-mag- 
net beneath  the  stage  was  turned  off, 

and  the  Arab  fell  back  groaning.  He 
lifted  himself  to  his  feet,  and,  hiding  the 
face  in  his  cloak,   crept  away   to   blush 

Tnc  corvcyucroK>  conquc^rr 

WM  compters  — 
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unseen.  The  little  black  box  had  con- 

quered." 
"And — ?"  inquired  the  Electrician. 
"And,"  replied  the  Old  Fogy,  "Houdin 

was  triumphant.  The  country  had  seen 
him  shot  at  by  a  man  who  said  he  wished 
to  kill ;  had  seen  him  rob  a  giant  of  his 
strength.  No  Marabout  had  ever  done 
that.  No  Marabout  with  primitive 

tricks  could  convince  them  that  any  re- 
volt of  theirs  could  prevail  against  the 

white  man  and  his  magic:  his  electricity. 

The  conqueror's  conquest  was  complete." 

Making  the  Desert  to  Blossom 
A  vivid  object  lesson  in  the  value  of 

electricity  to  the  rancher  in  arid  south- 
western lands  is  shown  in  this  picture 

of  the  flow  of  water  forced  by  an  elec- 
trical pumping  plant.  The  photograph 

was  taken  in  Santee  in  the  El  Cajon  Val- 
ley, near  San  Diego,  and  shows  a  flow 

of  200  inches  on  alfalfa  land.  This  water 

is  pumped  from  the  San  Diego  River 

and  raised  35  feet  by  means  of  a  centri- 
fugal pump.  In  transforming  the  desert 

into  green  fields,  water  means  .wealth ; 
therefore  the  electric  power  that  brings 
the  water  rightly  spells  dollars. 

Searchlight  for  Viewing  Locomotive 
Numbers 

An  electric  searchlight  is  attached  to 
the  side  of  an  interlocking  tower  on  one 
of  the  eastern  railroads  for  the  purpose 

of  enabling  the  operator  to  read  the  num- 
bers of  the  locomotives  at  night.  The 

searchlight  consists  of  a  100  watt,  car- 
bon filament,  110  volt  lamp  placed  with- 

in a  ten-inch  parabolic  reflector.  It  is 
supported  by  a  bracket  bolted  to  the  side 
of  the  building  at  a  height  of  about  eight 
feet   above  the   rails.     The   reflector  is 

placed  in  such  a  position  that  the  rays 
of  light  are  projected  normally  across 
the  tracks.  The  operator  controls  the 
lamp  by  means  of  a  switch  placed  in  the 
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upper  room  of  the  tower.  The  current 
is  turned  on  at  dark  and  the  lamp  is  kept 
lighted  all  night,  permitting  the  numbers 
to  be  easily  read  as  the  locomotives  pass 
at  high  rates  of  speed. 

Kicking  Horse  Tunnel  of  the 
Canadian  Pacific 

One  of  the  most  remarkable  tunnel 

projects  ever  attempted  in  America  has 
been  announced  by  the  Canadian  Pacific 

Railway  Company  of  Canada,  and  in- 
volves almost  a  complete  supersedence 

of  steam  by  electricity.  In  order  to  re- 
duce the  length  of  its  mountain  tracks 

in  western  Canada  by  five  miles  and  to 
do  away  with  many  miles  of  dangerous 
snowsheds,  the  company  will  spend  no 
less  than  fourteen  million  dollars  to  bore 

a  tunnel  through  Kicking  Horse  Pass 

of  the  Rocky  Mountains.  It  will  be  six- 
teen miles  long,  four  miles  longer  than 

the  famous.  Simplon  tunnel  in  the  Alps, 
and  will  take  seven  years  to  build.  Its 
eastern  portal  will  be  in  Alberta,  and  the 

western  in  British  Columbia.  The  un- 
dertaking, both  in  its  construction  and 

the  permanent  equipment,  will  be  largely 
electrical  and  new  power  sources  in 
the  Rockies  will  be  tapped  in  order  to 
commence  the  work.  While  detailed 

plans  have  not,  of  course,  been  issued, 

it  is  given  out  that  electric  power  ma- 
chines of  the  latest  design  will  be  util- 

ized exclusively  in  the  tunneling  oper- 
ations and  electric  locomotives  will  be 

employed  to  carry  the  trains  from  side 
to  side. 

This  improvement,  with  many  others 
under  way  and  proposed,  will  make  the 
Canadian  Pacific  main  line  300  miles 

shorter  than  any  other  transcontincnt.il 
line.  The  company  proposes  to  have 
three  and  probably  four  mam  lines  to  the 
Pacific  Coast,  the  first  by  the  present 

main  line,  the  second  by  a  new  cut-off, 
via  Souris  in  Manitoba,  the  third  through 

Edmonton  and  thus  by  one  of  the  north- 
ern passes  to  a  northern  Pacific  port.  It 

is  the  aim  of  the  company  to  eliminate 

"crossing"  the  Rockies  altogether  as  far 
as   freight  business   is  concerned. 



Electrical  Men  of  the  Times 
JAMES  M.  WAKEMAN 
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James  M.  Wakeman  came  to  this  coun- 
try from  England,  in  1886.  When  he 

arrived  in  the  land  of  his  adoption  he 
knew  just  one  man,  who  told  him  what 
hotel  to  stop  at  and  then  dropped  out  of 

sight — useful  but  somewhat  limited  in 
his  information  and  assistance.  Since 

that  time,  however,  Mr.  Wakeman  has 
not  been  slow  in  making  friends  to  take 
the  place  of  the  one  who  had  disappeared. 
Those  who  know  say  that  he  has  now  a 
speaking  acquaintance  with  about  20,000 
men  in  the  electrical  industry  alone. 

From  now  on  the  public  is  going  to 

hear  a  great  deal  of  the  Society  for  Elec- 
trical Development,  organized  a  short 

time  ago  by  representatives  from  electric 

light  and  power  companies,  the  great  elec- 
trical manufacturers,  contractors  and 

supply  dealers,  architects  and  others 
variously  interested  in  the  electrical  busi- 

ness. The  object  of  this  society  is  to  bring 
to  the  people  through  various  channels 
accurate,  instructive  and  at  the  same 
time  interesting  information  concerning 

the  most  up-to-the-minute  subject 'to-day 210 
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— electricity.  This  is  a  movement  of  great 
importance  and  it  is  well  to  know  that 
Mr.  Wakeman  is  the  man  who  is  active- 

ly directing  it,  as  general  manager  of  the 
Society. 
He  was  selected  for  this  important 

position  because  of  his  knowledge  of 

men  and  ability  to  find  the  "point  of  con- 
tact,-' to  use  an  advertising  expression, 

which  will  bring  home  to  people  of  all 
classes  and  interests  the  ideas  and  infor- 

mation which  it  is  the  desire  of  the  So- 
ciety to  promulgate.  In  addition  to  a 

natural  ability  in  this  line  he  is  further 
fitted  by  experience  to  carry  on  the  work. 

In  1892  Mr.  Wakeman  entered  the  ad- 
vertising field  and  was  for  some  years 

western  manager  of  the  American  Ma- 
chinist and  Railway  Locomotive  Engi- 

neering, during  which  time  he  resided  in 
Cleveland  and  Chicago.  Then  he  went  to 

New  York  and  was  one  of  the  incorpo- 
rators of  the  McGraw  Publishing  Com- 

pany in  1899,  of  which  corporation  he- 
was  vice-president  and  general  manager 
for  eleven  years.  During  ten  of  these 

years  he  was  president  and  general  man- 
ager of  The  Electrical  World  and  Engi- 
neer, and  was  also  at  one  time  acting 

president  of  the  Engineering  and  Mining 

Journal.  While  vice-president  of  the  Mc- 
Graw Publishing  Company  he  held  the 

position  of  vice-president  of  the  Elec- 
trical Raihvay  Journal,  American  Electri- 

cian and  Engineering  Record.  For  two 
years  he  was  on  the  board  of  directors  of 
Success  magazine  and  was  on  the  board 
of  directors  of  the  American  Press  Asso- 

ciation for  nine  years,  during  which 

period  he  served  one  year  as  vice-presi- 
dent and  one  year  as  president  of  the  as- 

sociation. In  addition  to  this,  in  1906  he 
held  the  office  of  Supreme  Apollo  of  the 

Jovian  Order  and  is  furthermore  a  mem- 
ber of  a  number  of  electrical  and  en- 

gineering societies,  clubs  and  associa- 
tions, including  the  American  Institute 

of  Electrical  Engineers,  Engineers'  Club of  New  York,  etc. 

It  is  to  be  seen,  then,  that  as  far  as  ex- 
perience   in    the    publication    field,    both 

technical  and  general,  is  concerned  he 
could  not  be  better  fitted,  and  this  ex- 

perience, coupled  with  his  wide  acquaint- 
ance and  ability  to  see  and  grasp  the  ele- 

ments of  "human  appeal"  in  electricity, 
are  going  to  make  him  valuable  to  the 
Society  in  its  education  campaign. 

If  one  may  include  hobbies  in  this 
brief  sketch  it  might  be  said  that  Mr. 

Wakeman's  chief  hobby  is  traveling.  He 
has  done  this  nearly  all  his  life  in  con- 

nection with  business  and  as  a  recrea- 
tion. In  the  course  of  these  travels  he 

has  covered  pretty  thoroughly  the 
United  States  and  Canada  from  the  At- 

lantic to  the.  Pacific,  has  become  familiar 
with  nearly  all  the  chief  European  cities. 

Ancient  Burying  Vaults  Lighted  by 
Modern  Lamps 

The  catacombs  of  St.  Calixtus,  near 
Rome,  were  not  long  ago  illuminated 
with  thousands  of  electric  lamps,  filling 
the  gloomy  vaults  and  passages  with  a 
bright  light,  whose  effect,  as  it  fell  upon 
the  rows  of  bones  and  skeletons,  is  de- 

scribed as  being  startling  and  almost  un- 
canny. The  use  of  electric  lights  in  the 

catacombs  is  perhaps  the  most  unique 
example  of  modern  practical  science 
brought  face  to  face  with  antiquity. 
This,  however,  would  be  exceeded  by 
the  introduction  of  the  electric  light  in 
the  galleries  of  the  great  pyramids  of 
Egypt.  It  is  reported  that  the  Egyptian 
government  is  considering  this. 

Telephone  Figures 
According  to  the  1912  report  of  the 

American  Telephone  and  Telegraph 

Company,  the  Bell  toll  lines  of  the 
United  States  now  reach  70,000  places. 
The  total  mileage  of  wire  for  exchange 
and  toll  service  was  14.610,813.  The 

daily  average  of  toll  connections  was 
about  738,000  and  exchange  connections 
about  25,572,000.  This  reaches  the 

enormous  figure  ̂ (  nearly  eight  and 
one-half  billion  connections  in  the  year. 
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Household  Science  at  the  University  of  Toronto 
In  a  recent  interview  reported  in  an 

eastern  magazine  Mr.  Edison  says: 

"Women  do  not  take  enough  pains  with 
their  cooking ;  it  is  not  even  treated  as  an 
art,  when  as  a  matter  of  fact  it  should 
be  practiced  as  a  science.  All  cooking 
should  be  done  over  an  electric  range. 
Current  used  in  cooking  should  be  ac- 

curately measured  by  an  automatic  in- 
strument attached  to  the  stove,  and  the 

number  of  heat  units  expended  should 
at  all  times  be  indicated  upon  a  dial  that 
the  cook  can  see.  Cooking  cannot  be 
learned  in  the  average  home  any  more 
than  mechanical  engineering  can  be 
learned  in  the  average  home.  Cooking 
can  be  successfully  taught  only  in  a  great 
chemical  laboratory  such  as  a  good  cook- 

ing school  is." 
In  this  connection  it  is  eminently  grati- 

fying to  note  that  Mr.  Edison's  ideas  are 
being  most  successfully  carried  out  in 
the  Lillian  Massey  Laboratory  of  House- 

hold Science  at  the  University  of  To- 
ronto. The  following  description  of  the 

institution  and  its  work  was  furnished 

by  Miss  Annie  Lewisa  Laird,  associate 
professor  of  household  science  at  this 
university. 

The  Household  Science  Building  of 

the  University  of  Toronto,  which  was  for- 
mally opened  on  the  evening  of  January 

28th,  is  the  gift  of  Mrs.  J.  M.  Treble  to 
the  university.  It  is  a  handsome  build- 

ing of  cut  stone  and  has  been  very  care- 
fully planned  so  as  to  provide  all  the  nec- 

essary equipment  for  instruction  and  re- 
search work  in  the  various  branches  of 

household  science. 

The  building  has  a  frontage  of  about 
184  feet.  It  is  built  about  three  sides  of 

an  open  court,  the  wings  extending  about 
106  feet.  The  basement  continues  around 

the  four  sides,  the  swimming  pool  oc- 
cupying the  fourth  side.  The  pool  is 

about  46  by  20  feet  and  is  a  most  at- 
tractive one  with  direct  light  from  above 

on  the  water.  The  gymnasium  extends 

through  two  floors — the  basement  and 
first  floor — and  will  accommodate  from 
40  to  50  students  at  a  time.  It  is  finished 

throughout  in  fumed  quarter-cut  oak  and 
is  splendidly  equipped. 

The  first  floor  of  the  building  is  de- 
voted to  the  library  and  museum,  the 

faculty  room,  the  student's  common  room, 
the  large  lecture  hall,  a  household  art 
room  and  offices. 

The  second  floor  of  the  building  is  de- 
voted to  food  work.  There  are  five  food 

laboratories  where  100  students  may  at 

the  same  time  study  foods  and  their  prep- 
aration. The  attempt  has  been  made  to 

make  these  laboratories  as  sanitary  as 
possible.  The  floors  are  of  terrazzo,  the 
walls  up  to  the  tops  of  the  doors  glazed 
tile,  and  the  rest  of  the  walls  and  ceiling 
a  cement  which  gives  a  very  hard  finish, 
and  according  to  the  contractor  can  be 
hosed  down.  It  has  been  planned  to  use 

coal,  gas  and  electricity  in  the  labora- 
tories, and  it  is  hoped  to  very  shortly 

have  an  electric  stove  which  will  work 

automatically  and  which  can  be  depended 
on  for  accurate  experimental  work  in 
temperatures. 

To  be  complete,  the  scientific  study  of 
food  must  be  applied  and  lead  up  to  the 

212 
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actual  preparation  of  not  only  a  single 
dish  but  of  meals  and  in  connection  with 

this  part  of  the  work  a  large  dining  room 
has  been  provided  where  class  instruc- 

tion may  be  given.  But  for  the  individual 
student  a  small  apartment  of  kitchen, 
pantry  and  dining  room  has  been  planned 
where  she  prepares  day  meals  under 
home  conditions.  To  facilitate  the  work 

with  large  classes,  this  suite  of  small 
rooms  has  been  repeated  on  the  third 
floor,  and  adjoining  these  suites  rooms 
have  been  provided  in  which  some  of  the 
staff  and  the  students  who  are  working 

in  the  home  suites  may  live  in  the  build- 
ing. 

In  the  north  wing  on  the  third  floor 
there  are  two  household  management 
laboratories  with  vitreous  tile  floors  and 
tiled  walls  as  on  the  second  floor.  The 

experimental  work  in  these  laboratories 
includes  a  study  of  cleansing  agents,  the 
treatment  of  woods  and  metals,  the  ac- 

tion of  various  reagents  on  textile  fibers, 
the  economic  value  of  different  textiles, 

etc.  The  laundry,  where  practical  appli- 
cation is  made  of  the  knowledge  gained 

with  respect  to  the  cleaning  of  textiles, 
is  fitted  with  the  necessary  tubs,  steam 

boiler,  steam  dryer,  ironing  stove,  or- 
dinary, gas  and  electric  irons,  etc.  The 

home  nursing  room  is  also  in  this  wing. 
The  south  wing  of  the  third  floor  is 

devoted  to  food  chemistry  and  contains 
the  office  of  this  department,  a  lecture 
room  and  two  laboratories  which  provide 
accommodation  for  over  50  students  to 

work  at  one  time.  In  one  laboratory 

special  provision  has  been  made  for  ad- 
vanced students  to  do  research  work. 

There  are  also  two  private  laboratories, 
one  for  the  members  of  the  staff  in  food 

chemistry  and  the  other  for  the  house- 
hold science  staff. 

Realizing  that  we  arc  influenced  to  a 
considerable  extent  by  our  surroundings 
there  has  been  a  definite  aim  in  planning 
the  appointments  of  the  entire  building 
to  make  everything  not  only  durable  and 
convenient  for  the  work  to  he  done  hut 
at  the  same  lime  artistic  and  such  thai 

the  building  will  have  an  uplifting  and 

elevating  effect  upon  those  who  come  to 
it   day  after  day. 
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footed  playmate  must  have  some  of  the 

breeze.  Pussy  likes  it  but  is  a  bit  puz- 
zled as  to  the  source  of  the  agreeable 

sensation,  and  no  doubt  contemplates  tak- 
ing summer  quarters  somewhere  in  the 

vicinity  of  the  electric  fan. 

Household  Fans 

The  first  sultry  summer  days  cause  the 
housewife  to  get  out  that  modern  breeze 
maker,  the  electric  fan ;  of  course  she  has 
one  stored  away  on  the  closet  shelf ;  if 
not,  she  begins  to  look  longingly  at  fans 

in  the  shop  windows  and  mentally  calcu- 
late how  she  can  best  dispense  with  some 

adornment  and  obtain  what  has  become 

almost  an  absolute  necessity  in  the 
modern  home. 

Electric  fans  in  the  home  drive  out  the 

close,  sultry  air  and  bring  in  the  freshness 
of  outdoors.  More  and  more  it  is  being 

realized  that  fresh  air  is  one  of  the  impor- 
tant factors  of  healthy  living.  Air  should 

be  changed  with  frequency  to  insure 
health  and  comfort.  Electric  fans  are 
the  best  and  surest  means  of  changing 
air  in  the  household.  Equipped  with  a 
three  speed  switch,  any  range  from  a 
gentle  movement  to  a  hard  blow  of  air 

may  be  had;  they  are  smooth-running, 
quiet  and  clean ;  the^  make  the  home  de- 

lightfully cool  on  hot  days.  In  the  kitchen 
they  may  be  used  to  drive  out  cooking 
odors ;  in  the  dining  room  they  may  be 
combined  with  the  center  piece  and  main- 

tain a  mildly  exhilarating  breeze  over  the 
dining  table ;  in  the  living  room  they  will 
keep  an  entire  family  comfortable;  in 
the  bed-room,  on  hot  nights,  an  electric 
fan  enables  one  to  rest 
and  sleep. 
The  new  type  of 

twelve  inch,  six  blade 
oscillating  fan  in  dull 
copper,  with  close  mesh 

guard  is  especially  suita- 
ble for  the  home  where 

there  are  small  children. 
In  the  illustration,  the 

little  girl  is  very  evident- 
ly enjoying  a  delightful 

summer  breeze,  so  much 
so  that  she  has  insisted 

upon  Pussy  enjoying  it 
too ;  she  is  sure  Pussy 
must  be  warm  in  her 

furry  coat,  so  the  four-  enjoying  a  delightful  summer  breeze 

Dust  on  Lamps  Absorbs  Light 

A  lady  in  Cleveland  awakened  to  the 
fact  that  her  rooms  were  apparently 
much  darker  and  less  cheerful  than  they 
had  been  at  the  beginning  of  the  dark 
winter  season — that  is  to  say,  just  after 
the  fall  house  cleaning.  The  change 
from  light  to  darkness  had  been  so_  slow 
as  to  be  imperceptible,  but  she  was  sure 
that  it  had  come. 

She  looked  at  the  room  and  looked  at 

the  lamps  and  concluded  to  work  the  ref- 
ormation in  the  lamps. 

She  brought  a  damp  cloth,  carefully 
removed  the  shades  from  the  lamps,  and 
while  the  lamps  were  still  lighted  she 
removed  every  vestige  of  dust  from  the 
bulbs.  She  washed  or  thoroughly  dusted 
each  shade  before  replacing  it  and  then 
compared  the  light  in  the  room  with 
what  it  had  formerly  been.  She  was 
very  much  pleased  with  the  result  and 
the  next  day  carried  out  her  bright  idea 
on  every  lamp  in  the  house.     . 



AN   IDEAL  WEDDING   GIFT 

The  day  after  the  wedding  Mr.  and 
Mrs.  Burton  went  to  housekeeping. 

They  decided  with  great  wisdom  to  en- 
joy the  honeymoon  in  their  own  home. 

They  had  a  five  room  apartment'  fur- 
nished simply  but  in  good  taste  and  all 

their  wedding 
gifts  were 
pretty  and 
practical.  Mrs. 
iWinsome,  the 

bride's  sister, 
had  stipulated 
that  her  gift 
was  not  to  be 

opened  until 
the  morning 
after  and  then 

it    was    to    go 
into  immediate  service ;  so  with 
eager  fingers  the  little  bride 

brought  out  the  original  pack- 
age while  Bud  clipped  the  string 

and  pried  off  one  end.  Then 
Mrs.  Bud  drew  out  a  parcel  all 
neatly  done  up  in  tissue  paper, 
then  another  and  still  another, 

as  there  were  three  compart- 
ments in  the  package. 

"A  radiant  grill!"  cried  Mrs. 
Bud    delightedly,     "an    electric 
convenience!    But  fancy  taking- 
one's    cookstove   out    of   a 

tissue    paper    parcel,"    and 
she  laughed  joyously,  with 
all  the  exuberance  of  hap- 

py youth. 

"A  very  useful  and  ap- 
propriate gift,"  commented 

Bud  who  was  immensely 
interested. 

"A  fryer,  a  broiler,  a  toaster,  a  boiler," 
continued  the  little  bride  taking  up  the 

different  parts  of  the  grill.  "Could  any- 
thing be  more  complete  for  table  cook- 

ing?" 
"It  will  save  a. lot  of  work,"  said  Bud, 

busily  connecting"  up  the  device  to  a  near- 
by electric  light  socket. 

"How  quickly  it  heats  up,"  cried  Mrs. 
Bud.  "See  how  the  coils  glow !  And  the 
beauty  of  it  is  that  I  can  stay  right  here 

and  prepare  the  breakfast  at  table." 
"You  see,"  said  Bud  examining  the 

grill,  "the  heaters  consist  of  a  horizontal series  of  open 
radiant  coils  of 

calorite  which 

glow  instantly 
upon  inserting 
the  two  little 

plugs  on  the 

pins." 

"How  much 

you  know !"  ex- 
claimed M  r  s. 

Bud  admiring- 
iy. 

"Well,  a  fellow  who  is  in  the 
automobile  business  and  han- 

dling electrics  has  to  know  a 

thing  or  two,"  remarked  Bud 
with  becoming  modesty.  "You 

know  the  new  slogan,  'If  it's 
modern,  it's  electrical!  Wasn't 
it  great  luck  that  I  got  the 
agency  for  that  new  electric? 

Of  course  I'm  not  the  head  of 

the  business  yet,  but — ■" 
"You're  climbing  up !"  com- 

pleted Mrs.  Bud. 
"Now  let's  get  breakfast  on 

the  new  grill.  I've  got  the 
bacon  and  I'll  put  it  to 
broil  beneath  the  coils.  And 
here  is  the  bread  all  ready 
to  be  toasted  on  the  top  of 

the  stove." "When  the  toast  is  <.\^ne 

I'll  drop  a  couple  of  eggs  into  this  shal- 
low pan  and  by  the  time  we  finish  our 

fruit,  the  bacon  and  eggs  will  he  ready." said  Bud. 

"Or  if  you  want  some  wheat  cakes," 
suggested  Mrs.  Bud,  "1  can  invert  the 
pan  and  cook  them  on  top  and  we  can 
have  them  after  the  bacon  and  eggs  are 

cooked." 
215 
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"Well,  here  is  your  breakfast  all  nice 
and  hot  and  the  coffee  has  percolated," 
exclaimed  the  little  housewife  enthusias- 

tically. "How  does  everything  taste  and 
do  you  think  you  will  like  my  cooking?" 

"I  never  tasted  anything  better  in  all 
my  life,"  said  Bud  with  the  fervency  of  a 
newly-wed. 

"Thank  you,"  and  Mrs.  Bud  smiled 
and  blushed.  "Perhaps  it  is  the  grill  as 
well  as  my  skill.  You  know  these  mod- 

ern devices  are  solving  the  cooking  prob- 
lems so  easily  for  young  married  folks 

like  us.  Electricity  does  away  with  so 
much  of  the  sordidness  of  cooking,  but 
these  electrical  devices  make  cooking 

really  a  dainty  art." 
"Well,"  said  Bud,  "I'm  sure  we  can 

testify  that  the  radiant  grill  is  an  ideal 

wedding  gift!" 

Cooking  an  Art 
The  human  animal  feminine  trusts  to 

instinct  to  teach  her  how  to  rule  a  house 

and  guide  her  young.  The  human 
animal  masculine  believes  that  Provi- 

dence arranges  these  things  and  that 
scientific  cookery,  sanitation  and  all  that 
are  the  fad  of  a  small  school  of  cranks. 

Cooking  is  a  craft,  remember,  in  that 

it  requires  manual  dexterity;  a  profes- 
sion, in  that  it  requires  highly  trained 

service;  a  science,  in  that  it  involves 

wide,  deep  and  exact  knowledge ;  and  be- 
yond all  these  it  is  an  art— the  highest 

form  of  human  activity — in  that  it  is 
open  to  the  direct  inspiration  of  genius ; 
is  a  form  of  expression. — Helen  Camp- 

bell in  Household  Economics. 

New  Kitchen  Pleases  Mrs.  Wilson 

Mrs.  Wilson  likes  to  preside  over  her 
own  kitchen.  She  is  delighted  with  the 
kitchen  at  the  White  House  and  hopes 

to  find  time  to  slip  in  occasionally  to 
concoct  something  to  please  the  family. 
She  finds  in  this  new  kitchen  of  hers 

every  modern  convenience  and  electrical 
contrivance  for  culinary  purposes. 

Wiring  Plans  for  the  Home 

Good  lighting  is  the  primary  consider- 
ation for  wiring  a  home  and  it  is  here 

that  electric  service  shows  its  most  at- 
tractive aspect  and  accomplishes  perhaps 

its  most  desirable  purpose.  Generally 

speaking,  each  room  will  have  its  own 

particular  lighting  requirements  demand- 
ing individual  attention  in  regard  to  the 

number,  size  and  location  of  the  lighting 

units;  in  the  living  room  the  require- 
ments for  illumination  will  be  quite 

severe,  since  in  the  average  home  it  is 
the  one  room  most  occupied  during  the 
evenings.  It  is  therefore  well  to  have 
several  side  wall  outlets  for  wall  brack- 

ets, a  ceiling  outlet  for  a  central  fixture 
or  shower,  and  two  or  more  baseboard 

receptacles  to  provide  connection  for 
electroliers,  piano  lamps  and  heating  de- vices. 

The  ceiling  and  side  wall  lights  can  be 
most  conveniently  controlled  by  a  side 
wall  switch  placed  beside  a  door  through 
which  entry  is  most  often  made.  It  is 

well  to  make  proper  provision  for  switch- 
ing on  a  part  or  all  of  the  lamps  in  the 

room,  so  that  it  may  be  either  dimly  or 

brightly  lighted,  as  desired. 
In  the  dining  room  the  illumination  is 

most  effective  if  provided  from  a  central 
ceiling  shower  so  that  ample  light  is 
thrown  on  the  table  directly  beneaith. 
This  may  be  supplemented  by  side  wall 
fixtures,  if  the  size  of  the  room  demands 
them.  The  kitchen  should  be  the  most 

brilliantly  illuminated  of  any  room  in  the 
house.  The  number  of  lights  which 
should  be  provided  will  depend  entirely 
on  its  size.  A  fixture  in  the  center  of  the 

room  is  usually  capable  of  providing  am- 
ple general  illumination,  but  in  many 

cases,  the  illumination  should  be  re-en- 
forced by  wall  brackets  over  the  sink  and 

beside  the  range.  Usuallv  the  pantry  is 
well  taken  care  of  by  a  single  unit  placed 

at  such  a  height  that  the  resulting  illumi- 
nation of  the  shelves  will  be  adequate 

and  sufficient. 
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PLANS    FOR  A  HOUSE    COSTING    LESS   THAN    $5,000,  IN  WHICH 
THE  WIRING  CIRCUITS  HAVE  BEEN   PROPERLY  ARRANGED  TO 
GIVE  OUTLETS  AND  SWITCHES  IN  THE  RIGHT  LOCATIONS 

An  important  feature  re- 
lating to  the  introduction  of 

heating  devices  is  the  ar- 
rangement of  the  various 

electric  circuits.  There  are 

three  general  plans  for  wir- 
ing houses  for  electric  heat- 
ing devices,  which  differ 

chiefly  in  relative  costs  of  in- 
stallation. The  first  includes 

the  most  complete  system, 

made  up  of  separate  heater 
circuits  to  the  bathroom, 
sewing  room,  dining  room, 
all  radiating  from  a  single 
location  and  measured  on  a 

separate  meter  from  that 
employed  for  the  regular 
lighting  service. 

The  second  class  of  wir- 
ing combines  the  use  of 

lighting  circuits  with  a  sep- 
arately metered,  heavier 

wired  circuit  from  which 
current  can  be  drawn  for  the 

operation  of  the  larger  cook* 
ing  utensils  at  least  in  the 
kitchen  and  laundry. 
The  third  and  simplest 

plan  makes  use  of  lighting 

circuits  provided  with  prop- 
er outlets  at  various  points 

throughout  the  house. 
A  plan  for  a  house  costing 

less  than  $5,000  is  herewith 
presented  and  it  is  easily 
seen  that  for  the  simplest 
and  least  expensive  system 

of  wiring  for  heating  de- 
vices, only  the  lighting  cir- 

cuit need  be  used. 
If  possible,  the  heating 

circuit  to  the  kitchen  should 
be  installed,  for  in  every 

home  electricity  is  hound  to 
become  a  source  of  heat 

energy  for  domestic  pur- 
poses. The  cost  of  such  a 

circuit  when  the  light  \\  iring 

is  being  done  is  nominal.  Hut 
if   the   expenditure   incident 
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to  such  a  heating  circuit  is  out  of  propor- 
ton  to  the  total  cost  for  electric  wiring, 

at  least  extra  receptacles  should  be  in- 
stalled on  the  lighting  circuit. 

which  Mrs.  Gilford  has  enjoyed.  "I 
don't  do  my  housework,"  she  says,  "I 
merely  give  directions  to  my  servant — 

Electricity." 

Little  Annoyances  That  Electricity 
Saves 

A  year  ago  Mrs.  Gilford  did  not  have 
any  electrical  conveniences  in  her  home. 

In  April  of  last  spring  she  had  her 
house  wired  and  she  is  sure  that  she  has 

saved  herself  enough  small  ahnoyances 
to  fully  repay  her  for  everything 
spent  or  done  in  connection  with  the 

wiring.  She  has  had  a  good  trial  of  ev- 
ery phase  of  it  during  the  summer  and 

the  winter  and  has  noticed  many  things 

that  appeal  to  her  simply  as  a  house- 
keeper. 

She  has  been  pleased  with  the  absence 
of  burnt  matches  scattered  here  and 

there  over  the  various  rooms.  Although 

apparently  a  very  small  matter,  to  her  it 
is  quite  a  relief  that  she  does  not  have 
them  to  look  at  nor  to  pick  up. 

She  notices  that  after  the  long  light- 
ing hours  of  the  winter  she  has  no  soiled 

places  on  the  walls  or  ceilings.  She  does 
not  even  have  to  consider  papering  this 
spring. 

She  has  not  had  the  disagreeable  odor 
emanating  from  an  open  flame  light  and 
filling  the  room. 

Since  pressing  the  button  brings  the 
light  she  does  not  have  to  leave  a  light 
in  every  room  in  the  house  simply  so 
that  it  will  be  there  when  she  comes  in 

again. 
She  likes  the  dim  light  which  she 

leaves  all  night  in  the  hall  and  bath- 
room without  fear  of  any  mishap. 

She  has  not  carried  a  candle  to  closets, 
or  cellar,  or  attic  since  the  installation  of 

the  "push-the-button"  lights. 
The  other  electrical  conveniences 

which  the  year  has  brought  have  not 
been  small.  She  has  had  summer  cool- 

ness and  winter  warmth.  An  electric 

fan,  an  electric  iron  and  electric  break- 
fasts are  all  the  year  round  comforts 

Chautauqua  Society  Uses  Eledric 
Service 

"Wild  Cat  Springs,"  a  private  picnic 
ground  rented  by  the  Chautauqua  Asso- 

ciation of  Hamilton,  111.,  in  its  earlier 

years,  is  just  at  the  city  limits  and  half 
a  mile  from  the  electric  service  lines. 
The  Association  contracted  for  a  hun- 

dred lights  for  the  ten  days'  program  and 
the  electric  light  company  carried  its 
wires  this  extra  distance  to  accommo- 

date the  Chautauqua  patrons  only. 

Campers  from  town  and  country  estab- 
lish a  semi-circle  of  tents  about  the  big 

canvas  at  a  comfortable  distance  for  pri- 
vacy. Oil  lamps  are  dangerous  in  tents 

exposed  to  strong  draughts  and  they  are 

a  nuisance  to  care  for  to  people  accus- 
tomed to  electric  lights  in  their  homes. 

All  night  service  is  provided  and  for  a 

small  rental  any  tenter  can  have  an  elec- 
tric lamp  in  his  little  cloth  house. 

One  enterprising  lady  brought  her 
electric  disk  stove  along  and  attached  it 
to  the  lamp  socket  and  used  electricity 
for  making  coffee  and  frying  bacon  and 

eggs. Farmers,  attending  at  night  with 
their  families  in  carriages  or  autos,  seem 

to  appreciate  having  electric  lights  about 

the  hitching  grounds  and  on  the  winding- 
road  through  the  grove  to  the  gates. 

Electricity  afforded  comfort  to  the 

campers  in  yet  another  way,  for  the  tele- 
phone company  ran  extra  wires  out  to 

the  park  and  installed  an  instrument  for 
public  use  in  a  central  location.  Thus 
the  housekeepers  could  order  groceries 
from  the  stores  a  mile  away  and  the 
storekeepers  delivered  the  orders.  The 
assortment  of  messages  that  went  over 

these  wires  covered  all  the  business  ques- 
tions of  the  men  campers  as  well  as  the 

domestic  errands  of  their  wives  and  the 
calls  for  the  doctor. 
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Tubular  Dinner  Chimes 

The  tubular  dinner  chimes  are  made 
of  bell  metal  tubes,  slotted  and  finished 
in  brass  with  gold  lacquer ;  between  the 

tubes  are  cast  bronze  music  plates  in- 
scribed with  the  notes  to  be  played  on 

the  chimes.  The  tubes  and  plates  are 
mounted  on  oak  backs;  so  that  they  may 

DINNER  CHIMES 

be  laid  down  flat  or  hung  on  the  wall  as 
desired.  They  were  originally  designed 
to  be  played  by  hand  with  a  padded 
mallet,  but  they  may  be  attached  to  any 
clock  by  concealed  wires  and  played 
automatically  at  any  given  hour  by 
means  of  electricity. 

These  chimes  are  exquisite  in  tone  and 
are  very  appropriate  for  the  modern 

artistic  home.  They  have  been  very  pop- 
ular as  wedding  gifts  and  are  much 

prized  by  army  officers  of  the  the  various 
nations  on  account  of  the  bugle  call,  re- 

veille and  military  calls  which  may  be 
played  upon  them. 

Practical  Wedding  Gifts 

Not  long  ago  the  members  of  a  depart- 
ment of  a  large  store,  in  the  throes  of 

choosing  a  wedding  gift  for  a  fellow 

worker,  went  to  the  young  man  and  de- 
sired some  hint  of  what  he  would  most 

like  to  receive  for  the  money  collected. 
For  answer  he  brought  them  the  next  day 
a  catalogue  of  electrical  appliances  with 

the  ones  which  "he  and  his"  most  pre- 
ferred, plainly  marked.  The  best  feature 

about  electrical  appliances  for  wedding 
gifts  is  that  you  can  give  beautiful  and 
useful  things  at  a  cost  within  your  means. 

Increasing  Food  Efficiency 
Dr.  Kraft  of  Weisser  Hirsch,  near 

Dresden,  in  a  speech  before  the  Physio- 
therapy Congress  at  Berlin,  said  it  would 

be  well  to  extend  instruction  in  the  prep- 
aration of  food  to  housewives.  Pie  de- 

clared that  vegetables  especially  lost  a 
tremendous  portion  of  their  nourishing 
qualities  when  they  were  prepared  in  the 
usual  German  fashion.  Dr.  Kraft  as- 

serted that  mankind's  knowledge  of  food- 
stuffs was  only  fragmentary  and  that  the 

method  of  estimating  value  in  calories 

was  "useless  and  bungling." 
In  the  section  for  electrotherapy,  Dr. 

Bergonie  of  Bordeaux  discussed  the  ac- 
tion of  high  frequency  electric  currents 

on  metabolism.  He  said  that  the  effi- 
ciency of  food  was  much  increased  by 

these  currents,  as  70  per  cent  of  the  food 

which  passed  through  the  body  undi- 
gested could  be  taken  up  by  the  tissues 

when  the  currents  were  applied.  The 
currents  also  destroyed  certain  microbes, 

particularly  those  of  malaria. 
This  same  scientist  has  advanced  the 

theory  that  applications  of  electricity 
could  be  made  to  supply  the  place  of  food 
to  a  certain  extent.  By  the  application 
of  electricity  it  was  his  claim  that  the 
human  body  is  able  to  make  up  for  a 
part  of  the  alimentation  of  the  system  by 
furnishing  a  large  amount  of  heat  to  the 
body,  instead  of  producing  the  heat  from 
food  materials  which  need  to  be  con- 

sumed or  indeed  burned  in  the  system. 
The  doctor  considers  that  the  time  is  not 
far  distant  when  all  troubles  due  to  in- 

sufficient nutrition  will  disappear  under 
a  series  of  electrical  treatments  by  high 

frequency  currents. 

"Impressionism  in  the  kitchen  simply 

means   indigestion." 
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My  Native  Servant  First  Meets  with  Electricity 
By  W.   ROBERT   FORAN 

On  the  completion  of  my  journey  down 
the  Nile  I  landed  in  Cairo,  bringing  with 
me  my  fathful  native  servant,  Sefu  bin 
Mohamed,  who  had  been  my  valet  for 

six  years.  On  arrival  at  Shepheard's 
Hotel  I  instructed  him  to  take  my  bag- 

gage up  to  my  room  and  unpack  it 
while  I  sent  off  a  couple  of  cablegrams. 
I  showed  him  the  electric  elevator  and 

told  him  to  go  up  to  my  rooms  on  the 
fourth  floor  in  it.  He  entered  the  ele- 

vator without  any  suspicion  and  I 
thought  no  more  of  it. 

In  half  an  hour  or  less  I  went  up  to 
my  apartment  and  found  him  standing  in 
the  middle  of  the  room  with  my  baggage 
still  unpacked. 

"What  in  the  name  of  thunder  is  the 

meaning  of  this,  Sefu?"  I  asked  him 
angrily.  "I  thought  I  told  you  to  un- 

pack my  baggage  and  prepare  my  bath." 
"Yes,  master,  you  did." 
"Then  why  the  dickens  didn't  you  do 

as  I  told  you  to  do  ?" 
"Please,  Master,  I'm  frightened!" 
I  looked  at  him  in  surprise,  for  I 

could  think  of  nothing  which  could  have 
frightened  him  so  thoroughly  that  he 
had  failed  to  do  my  bidding.  Then  it 
was  that  I  noticed  he  was  yellow  and 
shaking  like  an  aspen  leaf. 

"Frightened  at  what?"  I  asked  in  sur- 
prise. 

"Master  put  me  in  a  room  and  it  went 
'shush !'  "  he  threw  his  hands  up  into  the 
air  and  made  a  hissing  noise  through 
his  closed  but  chattering  teeth. 

And  then  it  was  that  I  remembered  he 

had  never  before  ridden  in  an  elevator. 

Of  course  I  roared  with  laughter  at  him, 
while  he  looked  suitably  ashamed  of 
himself. 

At  great  pains  I  explained  to  him  the 
use  of  the  electric  elevator  and  how  it 

saved  one's  legs  many  a  weary  climb  up 
and  down  stairs.  Finally  a  great  light 
seemed  to  dawn  upon  him  and  he  began 
to  grin  sheepishly. 

"I  see,  master.  It  is  the  white  man's 

magic  and  not  a  devil  room." 
"That's  right,  Sefu.  Now  get  my 

baggage  unpacked  and  look  alive  about 

it." 

Nothing  more  was  said  about  the  mat- 
ter for  several  days  and  I  had  almost 

forgotten  the  incident  when  one  day  I 
had  occassion  to  send  Sefu  down  to  the 

hotel  lobby  with  a  cablegram  for  dis- 
patch. He  returned  so  quickly  that  on 

his  reappearance  I  expressed  my  sur- 
prise at  his  celerity. 

"Oh !"  he  remarked  carelessly,  "I 

went  in  the  up-and-down  room." Afterwards  I  discovered  that  he  had 

spent  all  his  spare  time  ringing  for  the 
elevator  and  riding  up  and  down  in  it. 
He  now  treated  the  matter  as  if  it  was 

nothing  out  of  the  ordinary.  Yet,  I 
should  have  liked  to  have  heard  what  he 
told  his  friends  about  it  on  his  return 
to  East  Africa. 

But  this  was  not  Sefu's  first  ex- 

perience with  the  white  man's  electrical 

genius. Some  years  before  this  incident  I  had 
the  telephone  connected  from  my  house 

220 



POPULAR    ELECTRICITY    MAGAZINE 
221 

MY  VALET.  SEFU   BIN   MOHAMED 

to  the  police  station  at  Kisumu  on  the 
Victoria  Nyanza.  One  day  Sefu  saw 
me  talking  through  it  to  one  of  my 
Indian  inspectors  of  police.  He  watched 
and  listened  for  some  time,  and  finally 
went  away  without  saying  anything. 
That  night  at  dinner  he  asked  me  who 
was  the  new  God  that  I  was  talking  to 
on  the  wall. 

"God,  a  new  God !  what  on  earth  do 
you  mean  ?"  I  shouted  in  surprise. 

"Master  was  talking  this  afternoon  to 
the  box  on  the  wall  when  I  brought  him 

his   tea."     Sefu   was   very  positive. 
A  great  light  broke  upon  me,  for  I 

remembered  that  he  had  seen  me  tele- 
phoning. 

"That  was  no  God  I  was  talking  to, 
Sefu,  but  to  Inspector  Harnam  Singh  at 

the  police  station." 
"Talking  to  Harnam  Singh  at  the 

police  station !"  he  laughed  incredu- 
lously. 

"Why,  yes."  I  answered.  "Come! 
and  you,  too,  shall  talk  to  him." 

I  led  the  way  into  my  living  room 
and  called  up  the  police  station. 

"Hullo!  Harnam  Singh!  Hold  the 
wire  a  moment."  I  held  out  the  re- 

ceiver to  Sefu  who  placed  it  at  his  ear 

as  I  had  done.  "Now,  Sefu,  talk  to 

Harnam  Singh  and  he  will  answer  you." 
Sefu  looked  at  the  box  with  contempt 

and,  with  a  most  bored  air  as  if  I  had 
to  be  humored,  began  to  talk. 

"Harnam  Singh,  hullo !  How  are  you 
to-day?"  he  began  glibly.  And  then  a 
sudden  change  came  over  his  face.  His 

superior  ",lr  vanished  and  he  looked 
frighKued.  I,  too,  heard  Harnam 

Singh's  voice  come  back  to  him  over  the 
wire.  Then  with  a  yell  he  dropped  the 
receiver  and  ran  as  fast  as  his  legs  would 
carry  him  out  of  the  room. 

It  was  some  time  before  I  could 

persuade  him  to  come  back,  for  he  was 
convinced  that  I  had  a  devil  concealed 
somewhere  in  the  box  on  the  wall. 

Finally  I  persuaded  him  to  try  again 
and  explained  to  him  as  simply  as  I 
could  what  the  instrument  was. 

When  he  finally  came  to  realize  what 
a  great  talking  machine  the  telephone 
was  he  could  hardly  be  persuaded  to 
leave  it  alone. 

Sefu  is  firmly  convinced  now  that  the 
white  men  are  great  magicians  and  that 
they  know  everything  and  then  some. 

Pistol  Shaped  Flashlight 

The  latest  novelty  in  the  flashlight  line 
is  this  device  in  the   form  of  an   auto- 

matic pistol  body.  The  handle  serves  to 

A    NOVELTY    TOCKET    LIGHT 

carry  the  battery  while  at  the  end  of 
the  barrel  is  a  battery  lamp  and  reflector. 
The  trigger  i^  the  switch  by  which  the 
light  is  controlled. 
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The  Romance  of  Telegraphy 

Few  persons  realize  the  importance  of 

the  work  of  the  International  Telegraph- 
ic Conferences  held  from  time  to  time. 

These  conferences  discuss  and  amicably 

arrange  every  point  of  every  sort  relat- 
ing to  the  exchange  of  telegraphic  com- 

munication between  all  parts  of  the 
earth. 
The  International  Conference  meets 

about  every  five  years;  but  there  exists 
all  the  time  at  Berne  the  International 

Telegraphic  Bureau,  which  the  confer- 
ences direct.  The  bureau  in  Switzerland 

is  the  nerve  center  of  the  world's  tele- 
graphs. It  is  the  court  of  arbitration 

and  the  medium  of  amicable  arrange- 
ment of  all  the  difficulties  that  arise  in 

the  way  of  the  free  interchange  of  tel- 
egraphic correspondence  between  all 

parts  of  the  globe.  It  is,  as  some  one  has 
aptly  described  it,  a  prosaic  business 
office  full  of  infinite  poetry. 

"Berne,"  as  the  bureau  is  known  in 
every  telegraph  office  in  the  world,  is 
in  closer  touch  with  the  world  than  are 

all  the  world's  rulers  and  statesmen. 
If  the  contending  forces  in  the  Bal- 

kans cut  the  wires,  or  storms  or  earth- 

quakes or  any  other  catastrophes  inter- 

rupt the  free  flow  of  the  world's  tele- 
graphic correspondence,  "Berne"  is  the 

first  to  know  of  it,  and  "Berne"  notifies 
every  telegraph  in  the  world,  and  im- 

mediately sets  to  work  to  contrive  how 
best  the  break  may  be  bridged. 

The  first  duty  of  every  nation  is  to 

notify  "Berne"  of  any  interruption  or 
alteration  in  its  telegraphic  arrange- 

ments. The  first  duty  of  "Berne"  is  to 
notify  every  other  nation.  "Berne"  is 
the  center  of  everything  telegraphic,  and 

"CQ,"  in  the  nomenclature  of  telegraphy 
is  the  circumference  of  everything. 
A  message  from  anywhere  addressed 

"Berne"  finds  its  way  by  the  quickest 
route  and  ahead  of  every  other  message 
to  the  International  Bureau  and  a  mes- 

sage from  Berne  addressed  simply  "CO," 
finds  its  way  ahead  of  every  other  mes- 

sage to  every  telegraph  office  in  the  wide 
world. 

Every  city  has  its  recognized  code. 

New  York  is  "NY,"  London  is  "LN," 
Suez  is  "SZ,"  Montevideo  is  "MV."  A 
message  sent  from  Berne  addressed  sim- 

ply "IQ,"  would  quickly  find  its  way  to 
Iquique,  far  away  on  the  east  coast  of 
South   America. 

But  "CO"  means  "all  stations,"  and 
a  message  from  Berne,  telling,  perhaps, 
of  an  interruption  to  West  Indian  cables, 
or  of  the  stoppage  of  cipher  telegrams  to 
Turkey  because  of  the  war,  would  be 
passed  from  one  station  and  government 
and  cable  company  to  another,  uatil  it 
reached  every  telegraph  office  in  the 
world. 

This  is  only  a  minor  duty  of  the  In- 
ternational Telegraphic  Bureau  at  Berne, 

but  it  illustrates  the  world-wide  touch.the 

bureau  has  of  the  telegraphic  communi- 
cation of  the  wrorld.  And  what  Berne 

does  in  this  detail  it  also  does  in  every 

other  detail  affecting  telegraphic  corre- 
spondence. For  Berne  is  very  much  more 

than  a  mere  information  bureau.  It  is 

an  international  clearing  house  and  ar- 
bitration tribunal.  It  was  created  in 

1868,  as  "a  central  office  to  collect,  ar- 
range, and  publish  information  of  all 

kinds  relating  to  international  teleg- 
raphy ;  to  circulate  requests  for  modi- 

fications of  tariffs  and  service  regula- 
tions, to  give  notice  of  changes  adopted, 

and  generally  to  study  all  subjects  and 
execute  all  work  entrusted  to  it  in  the 

interest  of  international  telegraphy." 
Everything  relating  to  the  internal  tel- 

egraph service  of  the  various  countries 
is  communicated  to  Berne,  and  so  to  one 
another ;  every  improvement  any  country 
may  introduce,  all  alterations  of  tariff, 
opening  of  new  lines  and  closing  of  old 
ones,  information  as  to  experiments  in 

improved  telegraphy — even  the  times 
during  which  offices  are  open  for  busi- 
ness. 

As  showing  the  minuteness  of  detail 
with  which  Berne  deals,  it  is  interesting 

to  note  that  Berne  savs  that  "between  all 
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offices  of  different  states  the  signal  for 
closing  is  given  by  the  office  belonging  to 
the  state  whose  capital  is  situated  fur- 

thest West."  This  trifling  rule  illustrates 
vividly  how  Berne  settles  a  very  possi- 

ble international  quarrel  between  a  Per- 
sian operator  who  may  want  to  hurry 

home  to  see  his  sweetheart  and  a  Russian 

telegrapher  who,  at  the  usual  hour  of 
closing,  has  still  on  hand  a  message  from 
a  prosaic  London  merchant  ordering  a 
bale  of  something,  by  next  steamer,  from 
his  Parsee  agent  in  Bombay. 

Cat  Power 

We  do  not  exactly  credit  this  report 
from  Brooklyn,  but  give  it  here  in  case 
someone  wishes   to   experiment. 

There  is  no  need  of  going  to  New  Lon- 
don to  prove  that  a  cat  can  give  off  elec- 

tricity from  its  back  ;  right  here  in  Brook- 
lyn it  has  been  demonstrated. 

A  block  on  Macon  Street  was  infested 

with  cats.  The  back  fences  were  topped 
with  a  board  about  four  inches  wide  and 

this  boardwalk  was  used  by  the  cats  as 
a  promenade  and  concert  stage. 

An  electrician  put  a  glass  tube  large 
enough  to  push  a  cat  into,  and  with  a  puff 
of  compressed  air  pussy  was  shot  out  of 
the  other  end.  The  resultant  electricity 
was  wired  to  a  storage  battery.  Each 

family  wishing  electric  light  had  to  furn- 
nish  its  own  cats. 

This  furnished,  light  for  the  block  and 

destroyed  the  "yows."- — N.  Y.  Sun. 

Interesting    Experiment  in  Magnetism 
One  of  the  simplest  yet  most  puzzling 

experiments  in  magnetism  can  be  per- 
formed with  a  rod  of  machine  steel 

held  in  the  earth's  magnetic  field. 
It  is  well  known  that  it  is  difficult  to  free 

A  GLASS  TUBE  LARGE    ENOUGH  TO  PUSH   A  CAT 
THROUGH 

AC/>o/e 

HOLD  THE   ROD  OF    IRON   IN   THE  EARTH'S  FIELD 

iron  completely  of  magnetism.  That  is, 
it  is  almost  impossible  completely  to 
demagnetize  it.  For  this  experiment  a 

piece  of  very  soft  machine  steel  is  de- 
sirable. 

If  a  small  compass  needle  is  brought 
near  one  end  the  north  seeking  pole  will 
be  found  to  be  either  attracted  or  re- 

pelled. At  the  other  end  the  reverse  con- 
dition will  obtain.  Hold  the  rod  of  iron 

in  the  earth's  field  whose  general  direc- 
tion is  north  and  south  and  strike  one 

end  with  a  hammer.  The  end  of  the 

rod  which  is  pointed  north  will  become 
a  north  pole.  If  the  rod  is  reversed  ami 
a  blow  struck  on  the  end  with  the  ham- 

mer the  magnetism  in  the  rod  will  be 
found  reversed. 

x-\s  the  earth's  field  is  not  parallel  with 
the  surface  of  the  earth  better  results 

will  be  obtained  if  the  rod  is  pointed  at 

the  earth  at  an  angle  of  say  60°,  care  be- 
ing exercised  to  keep  the  rod  in  a  general 

north  and  south  direction, 
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Part  4 

It  is  well  known  that  the  length  of  the  points  to  be  noted, 

spark  gap  in  the  condenser  circuit  is  gov- 
erned by  the  potential  at  the  terminals, 

so  that  it  must  be  decreased  as  the  charg- 
ing potential  is  decreased,  the  other  con- 

ditions being  constant.    It  will  be  under- 

By  referring  to  Fig. 
7,  which  is  a  simplified  and  approximate 
diagram  to  show  these  relations,  the 

straight  line  (OvOT)  represents  the  zero 
line  in  the  charging  of  the  primary  con- 

denser, while  any  distance  at  right  angles 

7,000  y.  ;^,ooof. two 
3ar- 

iar 

FIG.  7.    DIAGRAM  SHOWING  THE  RELATIONS  BETWEEN  CHARGING  VOLTAGE.  LENGTH  OF  SPARK  GAP 

AND  FREQUENCY 

stood,  too,  that  the  purpose  of  the  spark 

gap  is  to  allow  the  condenser  to  dis- 
charge only  when  it  is  properly  charged. 

The  gap  must  prevent  a  discharge  be- 
fore the  condenser  is  properly  charged 

and  at  the  same  time  it  must  aid  the  dis- 
charge after  the  proper  point  has  been 

reached.  It  is  further  known  that  the 

resistance  of  the  spark  gap  is  one  of  the 
main  factors  which  causes  damping  of 
the  oscillations  and  the  loss  of  energy 
in  the  form  of  heat.  With  these  points 
in  mind,  then,  we  may  readily  follow 
this  brief  account  of  spark  gaps  in  a  200 
meter  circuit. 

Considering  first  the  relation  between 
the  charging  voltage,  length  of  spark 

gap  and  the  spark  frequency  for  the  par- 
ticular type  of  apparatus  described  in  this 

article,     there    are     several     interesting 

to  this  line  represents  the  charging  volt- 
age at  a  particular  instant  during  the 

cycle.  It  will  be  "understood  that  al- 
though the  time  taken  in  the  direction 

indicated  is  very  small,  the  diagram 
shows  the«general  relation  with  sufficient 
accuracy  for  our  purposes.  Starting  at 
(O),  zero  potential,  the  voltage  at  the 
secondary  terminals  of  the  charging 
transformer  begins  its  cycle,  the  voltage 
increasing  with  the  time  so  that  the  curve 
is  traced  from  (O)  in  the  direction  of 
the  arrow  marks.  Thus,  in  the  present 
case,  the  voltage  will  have  reached  7,000 
volts,  at  (a),  when  the  time  has  reached 
the  point  (i),  starting  from  (O).  The 

voltage  then  increases  until  the  maxi- 
mum point  is  reached  at  (M),  or  in  this 

case  14,000  volts.  The  curve  from  (O) 

to  (M)  represents  %  of  the  cycle  of  the 224 
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charging  voltage.  The  next  quarter  cycle 

is  (M)  to  (O),  the  time  continually  ad- 
vancing, and  the  voltage  decreasing 

down  to  zero  again.  After  this  point 
has  been  reached  the  remaining  half  of 
the  cycle  continues  in  substanially  the 
same  manner  but  in  the  reverse  direction, 

as  indicated  by  (O  M1  O),  the  time  con- 
tinually advancing. 

Now,  if  the  transmitting  circuit  is  ad- 
justed so  that  a  spark  occurs  in  the  spark 

gap  just  after  the  point  (M)  has  been 
reached,  and  again  just  after  the  point 

(M1)'  has  been  reached,  there  will  be 
two  spark  discharges  corresponding  to 
the  one  cycle  of  the  charging  voltage. 

There  are  thus  at  least  two  spark  dis- 
charges for  every  cycle  in  the  charging 

voltage.  Assuming  that  the  charging 
transformer  has  a  potential  of  14,000 
volts  at  the  secondary  terminals,  we  will 
get  these  two  discharges  when  the  length 

of  the  gap  is  adjusted  so  that  the  ac- 
cumulated charge  of  the  condenser  can- 

not discharge  through  the  gap  until  the 
point  (M)  has  been  reached.  But  to  do 
this  for  the  case  taken,  the  gap  must  be 

approximately  one  inch  in  length,  as  in- 
dicated by  gap  (2)  of  the  diagram. 

AVhen  this  is  done,  it  is  evident  that  the 

long  gap  has  considerable  undesired  re- 
sistance, and,  too,  the  spark  rate  is  rela- 

tively low.  Further,  the  dimensions  of 
the  condenser  necessary  for  this  case  of 
resonance  are  such  that  the  method  is 
not  well  suited  to  a  200  meter  circuit. 

This  will  be  apparent  when  it  is  remem- 
bered that  we  are  trying  to  keep  the 

capacity  used  small  in  order  to  allow  suf- 
ficient inductance  in  the  primary  circuit 

to  insure  a  good  coupling  with  the  an- 
tenna circuit. 

If,  then,  we  shorten  the  gap  in  this 
case  so  that  a  discharge  will  occur  at 

7,000  volts — gap  (1)  shortened  to  one- 
half  the  length  of  gap  (2) — the  condens- 

er will  only  be  charging  while  the  volt- 
age and  time  increases  from  (O)  to  (a) 

before  the  first  spark  passes,  which  means 
that  a  smaller  condenser  capacity  must 
be  used  in  order  to  allow  a  proper  charge 

to  accumulate  in  the  shorter  time.  This 

is  just  what  is  desired  for  a  200  meter 
circuit,  using  a  transformer  to  charge 
the  condenser.  But  since  the  voltage  is 
still  increasing,  it  is  evident  that  a  con- 

denser discharged  at  the  point  (a)  can- 
not remain  discharged  long,  for  the  ris- 
ing voltage  charges  it  again.  Now  these 

conditions  are  working  against  each  oth- 
er. The  rising  voltage  continually  tends 

to  charge  the  condenser,  after  the  first 
discharge,  while  the  gap  itself  is  adjusted 
so  that  the  condenser  discharges  almost 
as  soon  as  it  is  charged.  The  voltage 
still  rising,  again  charges  the  condenser, 
which  in  turn  discharges  through  the 
gap  after  a  very  small  space  of  time,  and, 
as  shown  in  the  curve,  these  discharges 
may  occur  at  points  corresponding  to 

(a),  (b),  (c),  and  so  on,  until  the  charg- 
ing potential  is  no  longer  high  enough 

to  charge  the  condenser  to  the  sparking 
potential  controlled  by  the  length  of  the 
gap.  A  similar  operation,  not  indicated 
in  the  curve,  occurs  during  the  lower 
half  of  the  charging  voltage  cycle.  It  is 
thus  evident  that  such  an  arrangement 
will  give  a  large  number  of  discharges 
or  a  high  spark  rate  instead  of  the  two 
discharges  of  the  previous  case,  provided 
that  the  gap  itself  will  permit  this  rapid 
charging  and  discharging. 

While  an  ordinary  non-cooled  or  semi- 
cooled  spark  gap  will  serve  well  for  use 

with  spark  coils  and  even  with  a  trans- 
former, for  a  brief  time,  it  is  unsuited  f<  ir 

the  circuit  under  consideration,  because 

its  resistance  is  broken  down  by  the  heat- 
ing, thus  affording  such  a  good  conduc- 

tivity that  the  condenser  cannot  he 
charged  and  discharged  in  the  manner 
just  outlined.  By  cooling  the  gap  so 
that  it  affords  a  high  resistance  while 

the  condenser  is  charging  and  a  low  re- 
sistance while  the  condenser  is  discharg- 

ing at  the  high  rate  desired,  we  may  at- 
tain the  case  of  resonance  just  noted. 

SERIES    GAP 

A    compact     form    o\    the    series    gap 
suited   for  this    purpose   is   illustrated    in 
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Fig.  8.  The  essential  features  in  the  de- 
sign are,  first,  a  uniform  length  for  the 

several  gaps  between  good  conductors, 
and,  second,  a  large  cooling  surface  for 
the  electrodes.  The  electrodes  are  turned 

out  from  copper  or  brass  sheet  to  a  di- 

FIG.  8.    COMPACT  FORM  OF  SERIES  GAP 

ameter  of  three  inches  and  a  thickness 

of  }i  inch.  A  distance  is  then  marked 
at  the  center  for  the  electrode  surface 

(a),  and  the  metal  is  cut  away  for  a 
depth  of  1/16  inch  to  form  an  electrode 
with  a  flange,  as  shown.  The  diameter 
(a)  should  be  about  y  inch  for  every 
100  watts  used,  i.  e.,  y$  inch  for  %  kilo- 

watt and.  about  one  inch  for  J/2  kilowatt. 
When  assembled,  the  gap  will  comprise 
a  series  of  gaps  1/16  inch  long  with  a 
hooked  air  space,  as  shown.  The  elec- 

trodes are  spaced  apart  by  means  of  hard 
rubber  washers.  These  washers  are  cut 

from  a  polished  sheet  of  uniform  thick- 
ness of  t/a  inch  and  are  made  %  inch 

square,  with  one  end  rounded  to  fit  the 

outer  circumference  of  the  flange.  The 
depth  of  the  air  space  formed  (b  and  c) 
will  then  depend  on  the  diameter  of  the 
electrode  surface  (a)  and  in  any  case  up 

to  l/2  kilowatt  will  be  sufficient.  It  is 
well  to  bore-a  few  holes  in  each  electrode 

surface,  as  shown  in  the  top  view.  These 

face  holes  may  be  3/32  inch  in  diameter 
and  tend  to  prevent  uneven  wear.  The 
last  two  electrodes  may  be  plain  disks 

and  leads  made  up  of  two  or  three  thick- 
nesses oi  y2  inch  or  y,  inch  brass  ribbon 

should  be  soldered  to  them  for  terminals. 

The  assembled  gap  should  be  mounted 
between  clamps  or  a  screw  pressure,  so 
that  the  whole  may  be  clamped  together 
securely.  The  number  of  electrodes  to 
use  is  best  determined  by  trial  and  will 
depend  on  the  charging  voltage  used. 
Thus  the  }i  kilowatt  condenser  charged 

at  7,000  volts'  will  require  a  smaller  num- 
ber (three  or  four)  than  a  y2  kilowatt 

condenser  of  the  same  capacity  charged 
at  10,000  volts  (five  or  six). 

It  is  seen,  then,  that  this  particular  de- 
sign takes  care  of  the  increase  in  power 

by  an  increase  in  the  total  cooling  sur- 
face, first,  by  increasing  the  size  of  the 

electrodes,  and,  second,  but  not  directly, 

by  increasing  the  number  of  electrodes 
used.  A  machinist  can  be  found  to  turn 

out  the  plates  if  no  lathe  is  available, 
and  if  time  permits  it  is  well  to  bore  a 
series  of  %  inch  or  3/16  inch  holes  in 
the  flange  part  of  the  electrode  to  provide 
additional  cooling  surface.  Indeed,  as 

long  as  the  essential  features  are  pre- 
served the  design  may  be  varied.  ■ 

When  once  adjusted  this  form  of  gap 

requires  little  attention  until  the  plates 
become  worn  through  use,  in  which  case 

they  may  be  replaced  with  new  ones,  or 
if  not  badly  worn  the  whole  set  may  be 

polished  with  emery  cloth.  This  gap  can- 
not be  used  continuously  unless  a  small 

fan  or  some  form  of  blower  is  used 

to  circulate  a*  fresh  supply  of  air  in  be- 
tween the  plates.  The  gap  is  preferably 

mounted  in  a  dust-proof  case  provided 
with  air  openings. 

(To  be  continued.) 
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Operation  of  Rotary  Spark  Gap 
Motor 

Below  is  a  diagram  for  those  who 
have  small  battery  motors  and  wish  to 
use  them  for  a  rotary  spark  gap  on  a 
110   volt  circuit   without   injury  to   the 

110  Volte 

ROTARY  GAP  CONNECTIONS 

motor  or  without  having  to  insulate  the 
stud  wheel  from  the  motor  shaft. 

(T)  is  the  transformer,  (H)  is  the 
helix,  (R)  is  the  rotary  gap,  (M)  is  the 
motor,  (A)  is  a  regular  open  core  prima- 

ry 2*4  by  20  inches  wound  with  two  lay- 
ers of  No.  12  d.  c.  c.  magnet  wire.  (B) 

acts  as  a  secondary,  has  a  core  1  by  12 
inches  and  is  wound  with  two  layers  of 
No.  12  d.  c.  c.  magnet  wire. 
When  current  is  sent  through  (A),  a 

secondary  current  is  set  up  in  (B),  pro- 
ducing a  low  voltage  but  heavy  amper- 

age, thereby  operating  the  motor.  The 
two  coils   being  separated   will   prevent 

the  high  tension  current  at  the  spark 
gap  from  passing  back  through  the  motor 
and  into  the  primary  circuit.  Any  degree 
of  regulation  can  be  had  by  simply 
moving  (B)  toward  or  away  from  (A) 
but  they  must  not  touch.  A  piece  of 
glass  may  be  placed  between  them,  or 
they  may  be  wrapped  in  empire  cloth. 
A  better  regulation  can  not  be  had  than 
with  the  coils.  The  writer  used  this 

arrangement  on  a  transformer  taking  25 
amperes  at  110  volts  and  producing  50,- 
000  volts  and  the  resonator  gave  a  30 
inch  spark. 

Coil  (B)  could  be  made  smaller  but 
it  works  better  at  the  size  given.  Coil 
(C)  could  be  made  smaller  but  it  would 
then  take  more  current. 

This  arrangement  can  be  used  on  any 
alternating  current  lighting  circuit.  It 
is  cheaper  than  batteries,  is  perfectly 
steady  and  gives  wide  control  of  motor 

speed. —  S.  E.  Horton. 

EXPERIMENT.  USING  THE  ROTARY  GAP 

A  Pocket  Receiving  Set 

The  "radio-pocket"  is  a  compact  little 
French    apparatus    for    taking    wireless 
messages,     and    is     designed     especially 
for  amateurs  at   Paris 
or  elsewhere  in  France 
who  wish  to  receive  the 

time    signals    from    the 
Eiffel  Tower.    It  meas- 

ures only  3  by  6  inches, 
so  that  it  can  be  readily 
carried  in  the  pocket. 

It  contains  an  elec- 
trolytic detector,  a 

three  volt  battery  of 
two  cells,  condensers 
and  a  special  telephone 
receiver.  All  that  is 
needed  is  to  connect:  pocket  set 
one  of  the  terminals  to 
the  antenna  ami  the  other  to  the  ground. 
In  dwellings,  a  wire  can  lie  run  to  am 

large  metal  piece  such  as  a  balcony,  radi- 
ator or  piping  ami  the  like,  provided  this 

is  not  connected  direct  to  ground  by 
metal  parts. 
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Tufts  College  Wireless  Station 

Members  of  the  Tufts  College  Wire- 
less Society,  constituting  a  class  in  wire- 
less research  at  the  engineering  school 

of  Tufts  College,  Medford,  Mass.,  have 

completed  the  installation  of  a  new  wire- 
less station  on  College  Hill,  which  is  said 

to  be  the  most  powerful  station  main- 
tained by  any  college  or  school. 

With  the  new  apparatus  installed,  the 

Tufts  operators  are  able  to  send  mes- 
sages, under  favorable  conditions,  more 

than  1,000  miles  and  to  receive  them 
from  twice  that  distance.  While  the 

work  of  the  Tufts  Wireless  Society  is 

purely  voluntary,  work  in  wireless  re- 
search is  being  carried  on  and  Acting 

President  Hooper  is  planning  to  give  a 
course  in  wireless  study  as  an  elective 

during  the  present  half-year. 
The  apparatus  was  given  to  the  Tufts 

Wireless  Society  by  an  anonymous 
friend.  The  station  has  been  located  in 

Paige  Hall,  on  the  crest  of  College  Hill, 
the  antennae  stretching  from  the  chim- 

neys of  Paige  Hall  over  to  Miner 
Hall,  a  distance  of  225  feet.  Over  1,000 
feet  of  wire  were  used  in  making  the 

antennae.  The  station  apparatus  in- 
cludes the  latest  model  commercial,  high- 

voltage  transformer,  rated  at  two  kilo- 
watts and  capable  of  stepping  110  volts 

up  to  15,000  volts.  A  synchronous 

rotating"  spark  driven  by  a  one-eighth 
horsepower  motor  is  used  to  set  up  the 
Hertzian  waves  and  to  discharge  the 
condenser. 

In  connection  with  this  gap  will  be 
used  an  inductive-coupled  oscillation 
transformer,  which  is  so  constructed  that 
great  changes  in  the  wave  length  and 
character  of  the  wave  are  possible  at 
the  will  of  the  operator. 

The  synchronous  rotating  spark  gap 
is  a  distinct  feature  of  the  sending 

apparatus,  since  by  its  means  a  charac- 
teristic and  musical  note  is  produced,  so 

that  stations  will  soon  learn  to  recognize 
Tufts  messages  before  the  signal  letters 
are  even  understood. 

The  receiving  station  is  equally  well 
equipped.  It  includes  the  latest  type  of 
inductive  tuner,  variable  condensers, 
loading  coils,  a  combination  of  pyron 
and  perikon  detectors  and  a  pair  of 
extremely  sensitive  high  resistance  wire- 

less receivers. 

APPARATUS  OF  THE  TUFTS  COLLEGE  WIRELESS 

STATION.  ABOVE  — FROM  LEFT  TO  RIGHT- 
JOSEPH  A.  PRENTISS.  TREASURER,  HAROLD  I. 
POWER,  PRESIDENT,  AND  LEON  W.  PETERSON 
OF  THE  TUFTS  COLLEGE  WIRELESS  SOCIETY 

The  Tufts  College  Wireless  Society 
came  into  existence  in  1910,  but  not 
until  the  next  year  were  the  members 
able  to  secure  any  apparatus.  Then  Prof. 
Harry   G.    Chase   of   Tufts,   captain   of 



POPULAR    ELECTRICITY    MAGAZINE 
229 

the  Mass.  National  Guard  Signal  Corps, 

secured  the  loan  of  a  portable  field  wire- 
less set  from  the  state  militia  and  a  series 

of  complete  tests  were  made,  the  result 
being  sent,  by  request,  to  the  Signal 
Corps  authorities  in  Washington.  A 

year  ago  the  society  was  formally  or- 
ganized with  Harold  J.  Power  of  Everett 

as  president.  In  1905,  when  as  a  young 
boy  he  completed  his  little  receiving  set, 
there  was  only  one  other  amateur  station 
in  New  England.  He  continued  to  widen 
his  knowledge  of  wireless  and  in  the 
summer  of  1907  became  wireless  operator 
on  the  steamer  Yale.  Later  he  was  on 
the  steamer  Harvard,  the  Florizel  of  the 
Red  Cross  Line  and  Col.  John  Jacob 

Astor's  yacht  Noma,  as  wireless  oper- 
ator. Last  summer  he  was  chief  wireless 

operator  on  the  St.  Louis,  of  the  Ameri- 
can Line. 

Joseph  A.  Prentiss,  treasurer  of  the 
society,  first  became  interested  in  1908, 
when  he  erected  an  aerial  on  the  roof  of 
his  home  in  Belmont.  He  made  a  carbon 
coherer  and  other  crude  instruments  used 

by  amateurs  then.  Since  then  he  has 
been  improving  his  home  aparatus  until 
now  he  has  a  fine  type  of  a  small  station. 

Last  June  he  passed  the  government  ex- 
aminations for  licensed  first-class  oper- 

ators, passing  with  a  high  mark.  He  has 
never  undertaken  commercial  work,  but 

last  summer  he  was  chief  wireless  oper- 
ator in  the  Massachusetts  Signal  Corps 

under  Capt.  Harry  Chase. 

Privacy  for  Wireless 
Experiments  are  being  made  between 

wireless  stations  at  League  Island  Navy 
Yard,  Philadelphia  and  Cape  Henlopen, 
with  an  instrument  said  to  exclude  all 

stations  except  the  proper  one.  If  the 
invention  is  successful  it  will  eliminate 

the  difficulty  now  experienced  by  inter- 
ference from  outside  stations. 

The  manner  in  which  the  instrument 

is  said  to  operate  is  by  "tuning"  to  a 
certain  pitch ;  similar  to  the  tuning  of 
musical  instruments.     The  receiving  sol 

is  adjusted  to  a  certain  number  of  vi- 
brations, and  can  only  be  reached  when 

the  correct  number  of  vibrations  are  ap- 
plied from  the  sending  instrument. 

The  invention  is  said  to  be  very  sim- 
ple, requiring  but  slight  change  to  the 

instruments  now  in  use  and  the  addition 

of  several  extra  parts.  The  tuning  of 

the  instrument  is  accomplished  by  a  sys- 
tem of  reduction  coils  through  which 

the  electrical  current  increases  or  de- 
creases the  vibrations.  These  can  be 

produced  at  the  rate  of  many  thousands 

a  minute,  and  are  gauged  by  a  contri- 
vance which  by  a  simple  twist  can  be 

set  to  reach  any  desired  station.  A  dial 
attached  enables  the  operator  to  tell  if 
the  proper  call  has  been  made  to  the 
station  wanted. 

A  government  operator  at  one  of  the 
coast  stations  is  the  inventor.  His  name 

is  being  withheld  until  the  apparatus  is 

perfected. 

Giant  Antenna  for  Wireless 

To  speak  of  a  wireless  antenna  fifteen 
miles  long  and  containing  150  miles  of 
wire  would  appear  to  be  somewhat 
fanatic,  but  a  project  of  this  kind  is  being 
considered  quite  seriously  in  France  and 
it  is  not  as  hard  to  carry  out  as  may 
seem  at  first  thought.  The  project  is 

due  to  one  of  the  state  telegraph  engi- 
neers, M.  Bouthillon  and  it  will  allow 

making  scientific  and  practical  observa- 
tions of  far-reaching  importance  in 

wireless  telegraphy.  As  to  cost  it 
should  be  said  that  it  will  not  mean 

any  great  outlay,  not  more  than  $5,000, 
it  is  estimated.  The  antenna  is  to  be 

made  up  of  ten  wires  stretched  horizon- 
tally, each  wire  being  fifteen  miles  long 

and  the  best  place  for  running  it  i-  no 
doubt  the  picturesque  ridge  of  Grande 
Chartreuse,  the  antenna  to  run  on  the 

top  of  five  mountain  chains  with  a  great- 
est height  of  about  6,000  feel  above  the 

sea  level.  As  the  distance  between  the 

mountains  i-;  not  over  three  miles,  the 
wires  can  easily  be  run  across  in  a  long 
span,  and  as  the  valleys  are  very  deep 
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the  wires  would  not  touch  ground,  but 
would  clear  it  by  1,500  feet  at  least. 

The  object  of  an  antenna  of  this  kind 
is  to  study  the  use  of  long  wave  lengths 
for  wireless  work,  such  waves  being 

several  hundred  miles  long  with  a  fre- 
quency of  1,000  per  second. 

Constru&ion  of  a  Quenched    Spark Gap 

The  quenched  or  series  type  gap  here 
described  has  been  used  in  connection 
with  the  200  watt  transformer  described 

in  the  April,  1913,  issue  of  Popular 
Electricity  Magazine.  Other  opera- 

tors state  that  they  can  easily  tune  out 
when  this  gap  is  used  and  also  that  the 
pitch  of  the  spark  is  exceedingly  clear. 
A  sixteen  candlepower  lamp  placed  in 
the  aerial  circuit  will  light  up  to  full 
brilliancy  when  this  gap  is  used. 

The  materials  required  are :  A  hard- 

wood base  Sy2  by  3  by  %  inch,  an  alumi- 
num rod  ten  inches  long  and  }i  inch 

square,  a  round  fiber  rod  Y\  incb  in 
diameter  and  5l/2  inches  long,  a  strip 
of  brass  1/16  by  ̂ 4  by  4  inches,  a  thin 
piece  of  brass  V/i  by  2  inches  and  a 
small  quantity  of  mica. 

Bore  two  3/16  inch  holes  in  the  wood- 
en base  iy2  inches  from  the  side  and 

1J4  inches  from  the  ends.  Also  bore  one 
3/16  inch  hole  y  inch  from  the  edge  and 
2y4  inches  from  the  end  of  the  base. 
Cut  the  fiber  rod  into  two  pieces  2^4 
inches  long  and  drill  one  end  of  each 
to  receive  8/32  inch  binding  posts  and 
drill  holes  in  the  lower  ends  to  admit  or- 

dinary wood  screws.  These  fiber  rods 
are  to  act  as  standards  as  shown  in  the 

accompanying  cut.  The  brass  strip  y 
by  1/16  by  4  inches  has  two  3/16  inch 
holes  bored  %&  inch  from  each  end  and 

y  inch  from  the  side  to  admit  the  bind- 
ing posts  as  shown.  A  hole  is  tapped 

for  an  8/32  thread  two  inches  from  the 
end  of  the  brass  strip.  This  is  to  admit 
the  thumbscrew. 

To  build  the  gap  the  aluminum  rod  is 
cut  into  two  inch  lengths.     Two  pieces 

are  taken  at  a  time  and  placed  side  by 
side  in  the  vise.  On  the  line  between  the 

pieces  and  y2  inch  from  each  end  of  the 
rods  a  3/16  inch  hole  is  bored.  These 
rods  (C,  D,  E,  F,  G)  form  the  gaps. 

After  the  "base,  standards  and  brass 
strip  with  thumbscrew  have  been  put  to- 

gether assemble  the  gap.  The  thin  piece 
of  brass  (H)  \y>  by  2  inches  is  punched 
one  inch  from  the  end  and  y  inch  from 
the  side  to  receive  the  lower  binding  post. 

QUENCHED  SPARK  GAP 

The  lowest  aluminum  rod  (G)  is 
placed  on  this  lower  brass  plate,  a 
strip  of  mica  y  inch  wide  and 

long  enough  to  reach  from  the  cen- 
ter of  one  of  the  holes  to  the  center 

of  the  other  hole  when  the  rods  are  ar- 

ranged is  placed  on  the  top  of  the  alumi- 
num rod.  The  next  rod  ( F )  is  placed  on 

top  of  this,  and  so  on  with  the  remaining 
rods.  In  this  manner  the  gap  is  built 
up  and  clamped  by  the  thumbscrew. 

The  gap  is  connected  as  usual  in  the 
closed  oscillating  circuit.  The  mica  used 
is  about  .01  to  .02  inch  thick.  This  gap 
overcomes  to  a  large  extent  the  demerits 
of  the  ordinary  gap  and  there  are  no 
rapidly  rotating  parts  as  in  a  rotary  gap. 
A  greater  number  of  gaps  may  be  placed 

in  series  for  a  larger  transformer. — 
Alex  Polson. 

The  world's  largest  wireless  station 
is  projected  for  Wales,  where  convenient 
mountains  will  enable  the  antennse  to  be 

erected  2,800  feet  above  sea  level. 
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Elementary  Electricity  for  Practical  Workers 
By  W.  T.  RYAN 

Chapter    III — Electrical 

The  study  of  electrical  engineering 
must  be  based  upon  accurate  conceptions 
of  fundamental  electrical  and  magnetic 
quantities.  It  is  therefore  necessary  to 
have  a  working  knowledge  of  the  units. 

Our  English  system  of  units  has  been 
much  criticized,  but  it  is  in  use  at  the 
present  time  and  probably  will  remain 
for  some  time, — therefore  we  must  make 
use  of  the  system  whether  we  like  it  or 
not. 

In  Philadelphia,  on  September  24, 

1884,  Lord  Kelvin  said :  "I  look  upon 
our  English  system  of  units  as  a  wicked- 

ly brain-destroying  piece  of  bondage  un- 
der which  we  suffer.  I  say  this  serious- 
ly. I  do  not  think  anyone  knows  how 

seriously  I  speak  of  it." 
It  is  very  easy  for  me  to  say  that  we 

ought  to  discard  our  English  system  of 
units  and  adopt  the  metric.  If  I  were 

a  great  manufacturing  company,  how- 
ever and  had  tens  of  thousands  of  dol- 

lars invested  in  molds,  patterns,  etc.,  all 
based  on  the  English  system,  I  probably 
would  not  be  in  much  of  a  hurry  to 
change.  However,  some  of  the  large 
manufacturing  companies  are  giving  the 
matter  serious  consideration,  and  a  draw- 

ing is  occasionally  seen  on  which  the 
dimensions  are  given  both  in  inches  and 
in  centimeters.  It  is  not  at  all  improbable 
that  in  time  the  change  will  be  made.  In 
the  American  Institute  of  Electrical  En- 

gineers' Proceedings  both  systems  are 
now  used. 

and    Magnetic  Units 

In  this   discussion  I   propose  to  start 
from  the  bottom  and  come  up,  therefore 
I  will  first  classify  the  units : 

f  Length — centimeter 

-j  Mass — gram [Time — second  , 

Area — square  centimeter 
Volume — cubic  centimeter 
Velocity — one  cm.  per  sec. 
Acceleration — one  cm.  per  sec. "  Force — dyne 

Work — erg 

Power — erg  per  sec. 
Heat — calory 

{Uni
t  pole — n

o  name 

Density
 
— gauss 

Flux — maxwell
 

Magneti
zing  

force — gilbert 
Relucta

nce 
— oersted 

Permeab
ility 

— no  name 

Unit  quantity — no  name 
Unit  current — no  name 
Unit  potential — no  name 
Unit  specific  inductive 

capacity — no  name 

Fundamental 
units 

Secondary 

units 

Magnetic 
units 

Electro- static (based 
on  the  force 

exerted  be- 
tween 2  quan- 

Electro- 
magnetic 
(based  on  the 
force  exerted 

b  e  t  we  e  n  a  -j magnetic  | 
pole  and  a current  of electricity). 

Unit  current — no  name 

Unit  quantity— no  w.  n  e 
Unit  potential — do  name 
Unit  resistence — no  n;  n.e 
Unit  energy — erg 

Unit  power — erg  per  -   c 
Unit  capacity — no  name 
I'nit  inductance     no  i  aim 

Unit  current  —ampere 
Unit  quantity— coulomb 
I'nit  potential      volt 
I'nit  resistence  -ohm 
I'nit  capacity — farad 
I'nit  energy — joule 

I'nit   power— watt 
1 1  nit  inductance — henry 

-  I  Ohm     mercury  colun  :i 

|W  Volt— standard  cell [.►-)  [Ampere — silver  voltameter 
23 1 
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I  shall  not  stop  to  discuss  the  funda- 
mental or  secondary  units.  You  all  have 

a  working  conception  of  what  a  centi- 
meter, a  gram,  a  second,  a  square  centi- 
meter, a  cubic  centimeter,  etc.,  are.  We 

will  pass  on  then  to  the  magnetic  units. 

MAGNETIC  UNITS 

Unit  Magnetic  Pole:  If  two  magnetic 

poles  whose  strengths  are  M  and  M' 
respectively,  are  placed  at  a  distance  d, 
it  has  been  determined  over  and  over 

again,  experimentally,  that  the  force,  F, 
with  which  they  act  upon  each  other  is: 

„     MM' 

If  F  is  one  dyne,  if  M  and  M'  are 
equal  and  is  d  is  one  centimeter,  than  M 

and  M'  are  each  unit  magnetic  poles. 
A  unit  magnetic  pole  may  therefore 

be  defined  as  a  pole  of  such  strength 
that  it  will  exert  a  force  of  one  dyne 
on  a  similar  pole  at  a  distance  of  one 
centimeter.  No  name  has  been  adopted 
for  this  unit. 

Unit  Density:  The  unit  of  magnetic 
density  is  the  gauss,  and  is  simply  one 
line  of  force  per  square  centimeter. 

The  term  "line  of  force"  is  used  in 
two  senses.  It  means  the  lines  along 
which  magnetic  attractions  and  repulsions 
take  place  and  is  also  used  as  a  unit  to 
measure  the  strength  of  the  magnetic 
field.  If,  for  example,  the  intensity  of 
the  field  is  such  that  it  will  exert  a  force 

of  one  dyne  on  a  unit  magnetic  pole, 
we  say  the  intensity  is  one  line  of  force 
per  square  centimeter. 

Unit  Flux:  In  place  of  the  term  "line 
of  force,"  the  word  maxwell  has  been 
adopted.  Unit  of  magnetic  flux  is  there- 

fore the  maxwell,  and  is  simply  one  line 
of  force.  The  physicist  usually  says 
gausses  or  maxwells.  The  majority  of 

engineers  still  use  the  terms  "lines  of 
force  per  square  centimeter,  or  per  square 

inch." Unit  Magnetizing  Force:  This  unit 
is  named  the  gilbert  and  is  equal  to 

i-i-o.47r   ampere   turns    (it  =  3.1416).      A 

gilbert  would  therefore  correspond  to 
0.7958  ampere  turns.  Most  engineers 
still  use  the  term  ampere  turns.  It  is 

more  convenient  for  the  purposes  of  de- 
sign. 

Unit  Reluctance:  The  reluctance  of  a 

magnetic  circuit  varies  directly  as  its 
length,  inversely  as  its  area  and  inversely 
as  the  permeability  of  material  of  the 
circuit.  (The  permeability  of  air  is 

unity.)  The  reluctance  of  a  cubic  cen- 
timeter of  air  is  taken  as  unity  and  is 

called  one  oersted. 

ELECTRICAL  UNITS 

Sometimes  one  is  confused  by. the  fact 
that  there  are  two  distinct  systems  of 

electrical  units,  one  called  the  electro- 
static system  and  the  other  the  electro- 

magnetic system.  The  electro-magnetic 
system  is  further  subdivided  into  the 
absolute,  the  practical  and  the  legal  units. 

In  the  electro-static  system  we  define 
first  in  order  unit  quantity,  whereas  in 

the  electro-magnetic  system  we  start  with 
unit  current. 

ELECTRO-STATIC    UNITS 

Unit  Quantity:  Unit  quantity  is  that 
quantity  of  electricity  that  will  act  on 
another  similar  quantity  at  a  distance  of 
one  centimeter  with  a  force  of  one  dyne. 
It  has  not  been  assigned  any  name. 

Unit  Current:  The  heating  of  the  fila- 
ment of  a  lamp,  the  power  exerted  by  an 

electric  motor,  the  breaking  up  of  liquids 
into  their  constituents  and  many  other 

phenomena  are  said  to  be  due  to  the  ef- 
fects of  an  electric  current.  This  elec- 

tricity is  essentially  the  same  as  static  or 
frictional  electricity.  If  a  glass  is  rubbed 

with  silk  it  is  charged  positively.  ■  If  a 
resin  rod  is  rubbed  with  fur  it  is  charged 
negatively.  If  we  connect  them  by  a 
metal  rod  they  neutralize  and  a  current 
of  electricity  flows,  which  is  just  the  same 
as  the  current  which  flows  from  a  bat- 

tery. In  the  case  of  static  electricity, 

however,  there  is  simply  a  sudden  mo- 
mentary rush,  known  as  the  discharge, 

and  it  is  stretching  a  point  to  call  it  an 
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electric  current.  In  this  system  we  de- 
fine unit  current  as  that  current  which 

conveys  unit  quantity  past  a  given  point 
on  a  conductor  in  one  second.  It  has  no 

name  and  inasmuch  as  the  discharge 

usually  lasts  only  a  fraction  of  a  thou- 
sandth of  a  second  it  can  hardly  be  con- 

sidered an  electric  current. 

Unit  Potential:  Unit  potential  is  that 
electricity  moving  force  or  electromotive 
force  (e.  m.  f.)  which  exists  between  two 
points  or  charged  bodies  when  one  erg 
of  work  is  done  in  moving  unit  quantity 
from  one  point  to  another. 

Unit  Specific  Inductive  Capacity:  The 
specific  inductive  capacity  of  a  substance 

is  the  ratio  between  the  capacity  of  a  con- 
denser having  that  substance  as  a  dielec- 

tric and  one  having  dry  air  at  a  temper- 

ature of  0°  C.  and  a  barometric  pressure of  76  centimeters. 

ELECTRO-MAGNETIC   UNITS. 

In  this  system,  which  is  of  course  the 

one  in  which  we  are  particularly  inter- 
ested, we  define,  first,  unit  current.  To 

measure  current,  we  make  use  of  its  mag- 
netic or  electrolytic  strength.  We  say 

one  current  is  twice  as  strong  as  another 

when  it  exerts  double  the  force  on  a  mag- 
netic needle,  or  deposits  twice  as  much 

silver  from  a  certain  solution  as  another 
under  the  same  conditions. 

Unit  Current:  Unit  current  is  that 

current  which  when  flowing  along  a  wire 
one  centimeter  in  length,  bent  into  the 
form  of  a  circular  arc  of  one  centimeter 

radius,  acts  with  a  force  of  one  dyne  on 
a  unit  magnetic  pole  placed  at  the  center. 
Practically,  we  would,  of  course,  consider 
a  large  circular  piece  of  wire  several  cms. 
long  and  several  cms.  in  diameter  and 
then  measure  the  effect  on  a  pole  at  the 
center  that  would  have  some  size  to  it, 

but  still  would  have  negligibly  small  di- 
mensions as  compared  to  the  diameter 

of  the  conductor.  This  unit  is  too  large 
for  commercial  purposes,  hence  we  divide 
it  by  ten  and  then  call  it  an  ampere. 

It  is  evident  that  the  above  unit  could 

not  easily  be  exactly  produced.    There- 

fore the  legal  ampere  is  defined  as  the 
current  which  will  deposit  0.00118  grams 
of  silver  per  second  from  a  solution  of 
fifteen  parts  by  weight  of  silver  nitrate 
and  85  parts  by  weight  of  water,  under 
certain  conditions,  and  as  per  a  very  elab- 

orate set  of  specifications,  recommended 
by  the  International  Electrical  Congress 

and  legalized  by  the  United  States  Con- 

gress. 
Unit  Quantity:  Unit  quantity  is  that 

quantity  of  electricity  which  in  one  sec- 
ond passes  any  section  of  a  conductor 

in  which  unit  current  is  flowing.  When 
the  current  is  one  ampere,  the  quantity 

which  passes  in  one  second  is  one  cou- 
lomb. It  is  also  one-tenth  of  the  abso- 

lute unit.  It  represents  a  definite  quan- 
tity of  electricity,  just  as  the  gallon  rep- 

resents a  definite  quantity  of  water.  The 
analogy  to  amperes  would  be  gallons  per 
second. 

Unit  Potential:  Unit  difference  of  po- 
tential exists  between  two  points  when 

the  work  done  against  the  electrical 
forces  in  moving  unit  quantity  from  one 
point  to  the  other  is  one  erg.  This  unit 
is  found  to  be  one  hundred  million  times 

too  small  for  commercial  purposes,  hence 
we  multiply  it  by  ten  to  the  eighth  power 
and  call  it  a  volt. 

The  legal  volt  is  defined  as  a  certain 

fraction  of  the  voltage  of  a  certain  stand- 
ard cell,  made  according  to  an  elaborate 

set  of  specifications  recommended  by  the 
International  Electrical  Congress,  and 
legalized  by  an  act  of  Congress. 

Unit  Resistance:  Unit  resistance  is 

possessed  by  that  conductor  through 
which  unit  current  will  flow  when  unit 

e.  m.  f.  is  applied  to  its  ends.  One  bil- 
lion times  this  gives  us  a  unit  of  con- 

venient size  for  practical  purposes.  We 
call  it  an  ohm.  The  legal  ohm  is  defined 
as  the  resistance  offered  by  a  column  of 
mercury  at  the  temperature  of  melting 

ice,  of  one  millimeter  cross-section,  ami 
106.3  centimeters  long,  as  per  specifica- 

tions, etc. 

The  legal  ampere  as  reproduced  in  a 
silver  voltameter   is   seldom   used   as   a 
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fundamental  standard  any  more.  Prac- 
tically all  high  grade  laboratories  main- 

tain standard  cells  and  standard  resist- 
ances as  their  court  of  last  resort  in  case 

exceedingly  accurate  calibrations  are  re- 
quired. The  ampere  is  taken  as  the  quo- 

tient of  the  volt  and  the  ohm. 

Unit  Energy:  The  absolute  unit  of 
electrical  energy  is  that  represented  by 
the  flow  of  unit  current  for  one  second 

through  a  conductor  of  unit  resistance. 
It  is  called  an  erg.  Ten  million  ergs  is 
a  joule  and  represents  the  work  done  by 
the  flow  for  one  second  of  one  ampere 
through  a  conductor  whose  resistance  is 

one  ohm.  An  erg  is  also  the  work  re- 
quired to  raise  one  gram,  one  centimeter 

against  the  force  of  gravity.  The  joules 

are  equal  to  the  product  of  volts  and  cou- 
lombs and  since  the  coulombs  are  equal 

to  the  product  of  amperes  and  seconds, 
it  follows  that: 

J  =  EIt 
where  J  equals  electrical  energy  in  joules  ; 
I  equals  current  in  amperes;  t  equals  - 
time  in  seconds. 

Since  from  Ohm's  law  E  equals  IR 
where  R  is  resistance  in  ohms, 

J=P  R  t  joules, or, 

J=io7P  R  t  ergs. 

Even  the  joule  is  too  small  a  unit  for 
commercial  use.  The  most  common  unit 

is  the  kilowatt-hour  which  represents  3,- 
600,000  joules  or  36,000,000,000,000 

ergs.  Sometimes  the  term  horsepower- 
hour  which  is. equal  to- 550  foot  lbs.  per 
second,  and  to  0.746  kilowatt-hours  is 
used. 

Unit  of  Power:  The  absolute  unit  of 

power  is  the  erg  per  second.  The  prac- 
tical unit  is  the  watt  and  is  equal  to  a 

joule  per  second.  Therefore  it  follows 
that, 

W=EI  =  PR 

where  W  equals  power  in  watts. 
The  power  of  a  generator  is  usually 

expressed  in  kilowatts,  whereas  the  power 
of  a  steam  engine,  or  other  prime 
mover  and  of  motors  is  usually  given 
in  horsepower. 

Joule  found  that  the  heat  which  is  gen- 
erated by  doing  778  foot-pounds  of  work 

is  equivalent  to  the  heat  required  to  raise 
the  temperature  of  one  pound  of  water 

one  degree  Fahrenheit,  when  at  its  max- 
imum density,  or  when  its  temperature 

is  approximately  39°  F.  This  quantity 
of  heat  is  called  a  British  thermal. unit 

(B.  T.  U.).  Since  778  foot-pounds  is 
equal  to  one  B.  T.  U.,  since  550  foot- 

pounds per  second  equals  a  horsepower 

and  since  a  horsepower  equals  746  watts,' 
we  have  established  the  relationship  be- 

tween electrical,  mechanical  and  heat  en- ergy. 

Unit  Capacity:  Unit  capacity  exists  in 
a  condenser  when  a  unit  quantity  per 
unit  of  applied  e.  m.  f.  is  stored  in  the 
dielectric  separating  the  plates.  When 
considering  alternating  current  circuits 
it  is  usually  defined  as  follows:  A  cir- 

cuit has  unit  capacity  when  unit  current 
flows  into  the  dielectric  per  unit  rate  of 

change  of  the  applied  e.  m.  f.  One  bil- 
lion times  this  unit  is  called  a  farad.  The 

farad  is  too  large  for  most  practical  pur- 
poses, so  we  generally  use  the  micro- 
farad,   (one-millionth   of   a   farad). 

Unit  Inductance:  A  changing  current 
in  a  circuit  produces  an  e.  m.  f.  When 
we  make  or  break  a  direct  current  cir- 

cuit an  e.  m.  f.  is  produced,  while  the 
current  is  rising  from  zero  to  its  normal 
value  or  vice  versa.  This  e.  m.  f.  is  in 

opposition  to  the  applied  potential,  there- 
fore it  takes  some  time  for  the  current 

to  reach  its  normal  value  after  the  switch 

is  closed  or  to  die  out  after  it  is  opened. 
Once  the  current  has  become  established 
the  effect  is,  of  course,  nil. 
An  alternating  current  is  changing  all 

the  time,  therefore  this  induced  e.  m.  f. 
is  present  all  the  time.  The  absolute 
unit  of  inductance  is  possessed  in  that 
circuit  in  which  the  rate  of  change  of 
one  unit  of  current  per  second  produces 
unit  e.  m.  f.  One  billion  of  these  units 

is  called  a  henry.  A  circuit  in  which  a 
change  of  one  ampere  per  second  will 

induce  one  volt  has  one  henry  inductance". 
(To  be  continued.) 
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Punching  Armature  Laminations 

To  make  holes  in 
armature  laminations 

or  other  pieces  of 
sheet  metal,  place 
the  metal  upon  a 
block  of  wood,  the 

grain  of  which  is 
cut  so  as  to  pound 
directly  at  the  end  of 
the  grain.  Use  a  flat 
ended  punch,  and 
strike  a  sharp,  quick 

blow  with  a  fairly  heavy  iron.  In  this 

way  a  clean-cuthole  will  be  made,  while 
if  a  sharp-pointed  punch  is  employed, 
the  metal  will  be  pushed  aside  instead  of 
being  punched,  and  leave  a  ragged  edge 
inside  the  hole. 

Breaking  a  Porcelain  Tube  at  the 
Point  Desired 

No  doubt  numerous  electricians  who 

have  tried  to  break  or  cut  a  porcelain 
tube  to  a  desired  length,  have  noticed 
the  great  difficulty  they  have  met  in  doing 
so.  A  convenient  method  of  overcoming 
this  difficulty  is  within  the  reach  of  all 

simply  by  using  one  of  the  principal  in- 

METHOD  OF   BREAKING   PORCELAIN  TUBE 

struments  the  electrician  usually  carries 

along — the  "blow-torch"  or  alcohol 
torch. 

After  marking  the  tube  at  the  length 
or  proper  size  desired,  the  tube  is  then 
revolved  in  either  one  or  both  hands ; 
meanwhile  the  electrician  blows  a  steady 

pointed    flame    of    fire    upon    the    point 

marked.  The  more  evenly  the  tube  is 
held  to  the  mark  while  turning  it,  the 
finer  and  more  perfectly  even  will  be  the 
break. 

After  the  constant  application  of  the 
flame  of  from  40  to  60  seconds,  the  tube 
should  be  suddenly  dipped  into  water. 
Now  taking  the  tube  by  the  largest  end 
from  the  point  of  annealment  and  tap- 

ping it  against  the  hammer,  pliers,  or 
any  hard  instrument  at  the  point  where 
the  flame  encountered  the  tube,  it  will 
break  sharply  and  evenly  at  the  point 
desired. — T.  J.  Newlin. 

Barber's  Door  Light  and  Sign 
In  a  small  southern  Illinois  town  a  bar- 

ber had  no  available  space  on  which  to 
place  a  pole,  so  he  had  an  electric  fixture 

BARBERS'   DOOR   LIGHT  AND  SIGN 

carrying  an  unusually  largo  glass  globe 
placed  over  his  shop  entrance.  This  vyas 

painted  with  the  barbers'  colors,  the  sub 
stitute  proving  even  more  effective  than 
the  usual  trade  sign. 



236 POPULAR    ELECTRICITY   MAGAZINE 

Decorating  a  Lamp  Post 

During  a  convention  in  Chicago  of  dis- 
tinguished scientists  from  all  over  the 

world,  the  electric  lamp  posts  along  Michi- 
gan Avenue  were  decorated  with  flags.  To 

do  this  without  too  much  expense,  two 

LAMP  POST  DECORATIONS 

half  circles  of  wood  were  cut  with  ex- 
tending ears  at  the  ends.  These  two 

half  circles  were  clamped  about  a  post  and 
a  thumb  screw  and  nut  through  a  hole  in 
each  pair  of  ears  held  the  circle  in  place. 
Around  this  ring  of  wood  holes  were 
bored,  into  which  the  flagstaffs  bearing 
flags  of  different  nations  were  set. 

Frame  Installing  Switches  in  Gangs 

Every  electrician 
appreciates        the 
work     connected 

with    the    installa- 
tion of  several  push 

button  switches   in 

a  gang  box.     The 
Perkins     steel    ad- 

justing       frame 
serves  to  make  the  spacing  and  aligning 
of  such  switches  comparatively  easy  as 

GANG   SWITCH   FRAME 

shown  in  the  illustration.  A  three  gang 
frame  can  be  used  for  any  number  of 
switches  and  insures  accurate  work. 

How  to  Build  an  Electric  Toaster 

The  construction  of  an  upright  toaster 

is  shown  on  the"  accompanying  sketch. 
The  heating  element,  which  consists  of 
fifteen  feet  of  No.  25  gauge  Calido  wire, 
is  wound  around  five  or  six  ordinary 
slate  pencils.  To  facilitate  winding  the 
resistance  wire  and  to  hold  the  wire  on 

one  pencil,  until  it  is  wound  on  the  next, 

a  small  piece  of  No.  20  gauge  bare  cop- 
per wire  is  twisted  around  each  end  of 

each  pencil,  as  shown.     The  heating  wire 
/ay  roost  here 

ho/<!r8read 

/■  Slate 

fbrce/oir 
/nsa/ator 

HOME  MADE  TOASTER 

is  then  twisted  around  the  projecting 

part  of  the  copper  wire  (A)  which  will 
hold  it  and  then  wound  around  the  pen- 

cil. This  would  not  be  necessary  if  the 
resistance  wire  were  not  wound  in  one 

piece.  If  a  separate  piece  of  wire  were 
wound  on  each  pencil  and  then  the  wires 
connected  together,  it  would  be  difficult 

and  troublesome  to  make  good,  perma- 
nent conducting  joints  between  the  pen- 
cils. Although  Calido  wire  does  not 

appreciably  oxidize,  still  in  time  it  does 
oxidize  enough  to  increase  the  resistance 
at  the  joints  unless  they  are  tightly  and 
permanently  made. 
When  the  toaster  is  first  connected 

and  the  slate  pencils  begin  to  heat,  they 

will  crack  and  rattle  in  surprising  fash- 
ion, but  as  soon  as  they  become  heated 

thoroughly   the    noise    will    cease.     The 
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pencils  can  be  heated  up  to  the  point  of 
incandescence  without  breaking. 

The  other  points  of  design  are  left  to 

the  builder.  One  way  to  mount  the  pen- 
cils is  between  two  sheet  iron  strips  as 

shown,  with  a  small  bolt  or  rivet  between 
each  two  pencils  to  firmly  clamp  them  in 

place. 
Fifteen  feet  of  No.  25  Calido  wire 

will  be  found  about  right  for  110  volts 
either  direct  or  alternating  current.  If 
more  heat  is  desired,  unwind  three  or 
four  turns  from  one  of  the  end  pencils, 
and  cut  this  off,  shortening  the  heating 
element  that  much.  This  will  reduce 

the  resistance,  allowing  more  current  to 

flow  through  the  heating  element,  rais- 
ing its  temperature.  On  the  other  hand, 

if  it  becomes  too  hot,  splice  on  five  or 
six  inches  more  of  the  Calido  wire. — 
Wesley  G.  Paulson. 

Desk  Lamps 
The  lamp  described,  I  made  from  an 

old  Rayo  oil  lamp,  but  any  oil  lamp  of 
similar      design 

may  be  used. 
Remove  the 

wick  and  the  top 

and  secure  a  *4 
inch  rubber  tube 

long  enough  to 
extend  down 

through  the 
center  of  the 

lamp  body  and 
out  th  rough  a 
hole  made  in  the 
side  near  the 
bottom.  Allow 

'the  tube  to  pro- 
ject    34     inch. 

ELECTRIC    DESK     LAMP    MADE    p    *, 
FROM  AN   OLD  OIL  LAMP 

through 

this  tube  the 

cord  of  a  socket  and  fit  the  tube  up  close 
to  'the  socket.  Then  fit  the  socket  as 

shown  into  the  open  part  of  the  lamp, 
and  put  a  plug  on  the  cord  for  attaching 
to  the  circuit.   The  cost  is  about  6o  cents. 

— C.    M.   Pl-'ENNING. 

Cap  or  Coat  Battery  Lamp 

In  working  in  dark  attics  and  base- 
ments I  have  used  the  arrangement 

shown  in  the  drawing. 

(H)  is  the  end  of  an  ordinary  tubu- 
lar flashlight  removed  from  the  tube 

and   fitted   to    the    wooden    piece    (M). 

J 

(G)  is  the  reflector  taken  from  the  same 
light,  while  (K)  is  the  lens  and  (F)  a 

2l/2  volt  tungsten  lamp,  mounted  exactly 
as  in  the  flashlight. 

In  the  center  of  the  piece  (M)  a 

spring  (C)  or  a  metal  clip  is  mounted 
to  make  contact  with  the  base  of  the 

lamp.  A  piece  of  twin  cord  about  four 
feet  long  is  connected  to  the  spring  or 
clip  on  one  side  and  the  metal  cage  (H) 
on  the  other.  These  are  led  to  a  small 

pocket  battery.  A  piece  of  brass  wire 
(L)  is  bent  to  form  a  substantial  pin, 
and  soldered  on,  for  attachment  to  the 

coat  or  cap. — J.  S.   Blair,  Jr. 

Charging  a  Dry  Cell 
A  dry  cell  that  is  exhausted  may  to  a 

certain  extent  be  "doctored  up"  so  as 
to  be  of  some  further  use,  if  its  internal 
resistance  has  not  increased,  by  charging 

with  a  direct  current  of  '  _•  ampere.  This 
is  the  current  consumed  by  a  110  volt 
sixteen  candlepOwer  carbon  lamp. 

Connect  the  positive  terminal  of  the 
charging  circuit  with  the  positive  pole 
of  the  dry  cell  and  the  negative  lead  to 
the  negative  terminal,  placing  the  lamp 
in  scries  with  the  cell.  Only  a  small  pan 

of  the  energy  put  into  the  cell  in  this 
wav  can  be  taken  out. 



How  to  Build  a  }4  Horsepower  Motor 
Without  Castings 
By  W.  A.  ROBERTSON 

This  machine  is  designed  for  a  Man- 
chester laminated  field  and  a  slotted 

drum  armature  to  operate  on  100  to  110 
volts,  or  can  be  wound  to  run  from  a 
battery. 

Referring  to  the  drawing,  Fig.  1,  the 

field  frame  may  be  composed  of  con- 
venient thicknesses  of  sheet  wrought 

iron,  say  *4  inch,  as  shown  in  Fig.  3, 
or  it  may  be  made  of  *4  incn  iron  at  the 
outside  and  about  No.  24  gauge  sheet 
iron  between. 

Make  a  templet  of  the  field  as  shown 
in  Fig.  1  about  1/16  inch  larger  than  the 
drawing,  which  is  actual  size  to  allow  for 
filing.  After  a  templet  is  made  mark 
and  drill  the  two  54  inch  holes,  then 
clamp  the  templet  to  the  sheet  iron  and 
mark  with  a  scriber  a  number  of  plates, 
which  when  drawn  together  solid  will  be 
two  inches  thick,  this  being  the  thickness 
of  the  field. 

After  the  plates  are  cut  out  and  the 
two  54  mch  holes  drilled,  assemble  and 
rivet  the  plates  up  solid.  Then  drill  the 
3/16  mch  holes  and  rivet  them  up  also. 
Now  take  the  top  and  bottom  part  of 
the  field  and  file  them  up  to  size  and 
mark  and  bore  the  1  %  inch  holes  for  the 
field  cores  5^  inches  between  centers. 
Be  sure  to  have  them  correctly  spaced. 

Take  two  pieces  of  wrought  iron  lj/2 
inch  in  diameter  and  4J4  inches  long, 
center  and  turn  them  to  the  size  shown 

in  the  sectional  view  in  Fig.  1.  Make  a 
good  tight  fit  and  rivet  the  two  cores  to 
the  bottom  part  of  the  frame.  The  top 
part  of  the  frame  can  be  secured  by  two 
3/16  inch  pins  fastened  through  the 
frame  and  core. 

After  the  field  frame  is  secured  you 
can  bore  out  the  core  for  the  armature 

to  2  5/16  inches,  in  diameter;  then 
mark  and  drill  the  y%  inch  tap  holes  3  54 
inches  between  centers  and  tap  the  holes 

for  the  bearing  stud  shown  in  Fig.  5. 
Also  drill  the  %  inch  tap  holes  for  the 
holding  down  lugs  shown  in  Fig.  2. 
When  the  field  frame  has  been  filed 

and  the  holes  drilled  and  tapped,  make 
four  bearing  studs  out  of  machine  steel 
as  shown  in  Fig.  5  and  screw  them  to 
the  field  frame  as  shown  in  Fig.  2. 

To  make  the  bearing  frames  take -two 

pieces  J/%  inch  sheet  brass  and  drill  and 
cut  out  to  the  size  shown  in  Fig.  8  to  fit 
on  the  bearing  studs.  The  center  hole 
for  the  bearing  may  be  drilled  Y&  inch 
and  filed  out  afterward  when  adjusting 

the  bearings  on  the  armature.  The  bear- 
ings are  made  of  two  pieces  of  $/%  inch 

brass  rod  and  are  drilled  out  to  the  size 

of  the  shaft  which  is  y%  inch  in  diameter. 
Make  the  shaft  of  machine  steel  as 

shown  in  Fig.  4,  then  turn  up  the  part 
to  size  for  the  armature  disks,  leaving 

the  finishing  of  the  bearings  and  com- 
mutator till  the  armature  disks  are  se- 

cured on  the  shaft  as  the  shaft  may 
spring. 

To  make  the  armature  take  two  pieces 
of  sheet  wrought  iron  and  cut  out  a  little 
larger  than  shown  in  Fig.  6.  Drill  one 

piece  to  fit  on  the  shaft  up  to  the  shoul- 
der and  tap  the  other  piece  so  it  will 

screw  tight  on  the  threaded  part  of  the 
shaft,  Fig.  4  (B).  Then  cut  out  enough 
disks  of  sheet  wrought  iron  (about 

No.  24  gauge)  to  make  up  the  thickness 
of  the  armature  which  is  2j4  inches  when 
finished.  When  the  two  end  pieces  and 

the  disks  are  cut  out,  clamp  them  to- 
gether with  a  bolt  and  nut  and  anneal 

them  by  placing  them  in  a  fire  until  they 
become  cherry  red,  then  let  cool  off  in 
ashes  or  slack  lime.  When  the  armature 

disks  are  cool  slip  them  on  the  shaft  and 
fasten  so  they  will  not  turn  or  move 
when  turning  off  the  armature.  Place  the 
shaft  in  the  lathe  and  see  that  it  runs 
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true ;  if  not,  straighten  it  and  turn  off  the 
armature  to  2J4  inches  in  diameter  and 
2>4  inches  long;  also  turn  up  the  shaft 
for  the  commutator  and  bearings.  Before 
removing  the  armature  make  a  recess  for 
the  binding  wires  around  it  %  incn  wide 

and  1/32  inch  deep.  Remove  the  arma- 
ture from  the  lathe  and  mark  off  the 

twelve  slots  9/32  inch  wide  and  7/32 
inch  deep  as  shown  in  Fig.  6.  You  can 
cut  out  the  slots  by  sawing  them  near  the 
marks  with  a  fine  hack  saw,  then  take  a 
small,  sharp  cold  chisel  and  chip  out  the 
slots,  then  make  a  small  gig  out  of  a 
piece  of  brass  or  iron  9/32  by  7/32  by 
2]/\  inches  and  file  out  the  slots  to  fit  the 

gig- 
When  the  armature  is  done  wrap  a 

piece  of  paper  on  the  outside  and  place  it 
in  the  armature  opening  of  the  field, 
then  slip  the  bearings  on  the  shaft 
through  the  holes  in  the  bearing  frame. 
If  the  holes  in  the  bearing  frame  should 
be  out  of  line,  file  them  out  to  fit  the 
bearings.  When  the  bearings  are  in  their 
place  solder  them  to  the  frame,  building 
the  solder  well  up  as  shown  in  Fig.  2. 

Now  remove  the  paper  from  the  arma- 
ture and  see  that  the  armature  revolves 

freely  in  the  bearings  and  field.  If  all  is 
correct  remove  the  bearings  and  place 
them  on  a  mandrel,  turn  off  the  solder 
and  drill  oil  holes  as  shown  in  Fig.  2. 

To  make  the  commutator  place  a  piece 
of  one  inch  brass  pipe  on  a  mandrel. 
Make  it  %  inch  long  and  champ  off  the 

end  about  60  degrees ;  divide  the  circum- 
ference into  twelve  equal  parts.  Center 

these  parts  and  drill  twelve  Y$  inch  tap 
holes  for  pins  to  which  to  connect  the 
ends  of  the  armature  wires.  Screw  in  the 

pins  and  turn  them  off  as  shown  in  Fig. 
7,  to  \Yi  inch  diameter;  then  make  a  saw 
cut  in  the  ends  of  the  pins  for  the  wires. 
With  a  fine  saw  cut  the  twelve  segments 
through  between  the  pins.  The  hub  is 
made  from  two  pieces  of  Yi  inch  fibre 
turned  to  fit  the  bore  of  the  brass  pipe 
as  shown  in  Fig.  7.  Now  take  twelve 
strips  of  mica  the  thickness  of  the  saw 
cut  and  place  one  between  the  segments 

of  the  commutator  bars,  then  on  the  fibre 
hubs,  slip  the  hubs  on  the  shaft,  screw 
them  up  tight,  as  shown  in  Fig.  2,  then 
with  a  fine  cut  turn  up  the  commutator 
as  in  Fig.  7. 

For  the  brush  holder  take  a  piece  of 
y2  inch  fibre,  drill  and  cut  it  to  size  as 
shown  in  Fig.  10. 
The  brass  brush  studs,  Fig.  9,  for 

holding  the  carbon  brushes  is  made  out 
of  two  pieces  of  Yi  inch  brass  rod.  Turn 
one  end  down  to  Y%  inch  in  diameter  and 

$4,  inch  long,  then  square  the  rest  of  the 
stud  up  to  Y%  inch.  Take  a  piece  of  1/32 
inch  sheet  brass  as  shown  in  Fig.  9,  fold 
it  over  a  piece  of  jHs  inch  square  iron, 
then  fasten  it  to  the  end  of  the  stud  by 

two  small  pins,  and  solder.  Make  the 

springs  and  screws  as  shown.  The  car- 
bon brushes  are  made  out  of  a  piece  of 

carbon  %  inch  square  and  one  inch  long. 

The  brush  holder  is  placed  on  the  out- 
side of  the  bearing,  Fig.  2. 

To  insulate  the  field  coils,  make  two 

spools,  Fig.  1,  by  wrapping  a  piece  of 
1/32  inch  fibre  around  the  cores.  Glue 
two  washers  of  %  inch  fiber  in  place  and 
after  they  are  set  they  can  be  removed 
for  winding. 

To  wind  the  field  spools,  make  a  piece 
of  wood  the  same  size  and  length  as  the 
field  core,  also  two  wooden  flanges  to 

prevent  the  flanges  on  the  spools  from 
spreading.  One  flange  is  made  fast  to  the 
wooden  core  and  the  other  is  screwed  to 
the  wooden  core  so  it  can  be  removed 

when  winding  the  spools.  Drill  a  small 
hole  diametrically  through  the  fibre 
flange,  letting  it  come  out  at  the  core, 
then  place  one  end  of  the  wire  through 
the  hole  in  the  flange  and  wind  on  each 

spool  3,600  turns  of  No.  27  B.  &  S. 
gauge,  s.  C.  C.  copper  magnet  wire.  It 
will  take  120  turns  and  30  layers.  Be 
sure  to  have  the  same  quantity  oi  wire 

on  each  spool.  The  spools  are  wound  to 
produce  consequent  poles,  north  at  the 
top  and  south  at  the  bottom,  or  vice 
versa.  The  work  can  be  done  in  the 
lathe,  with  a  little  care.  Shellac  each 

layer  lightly. 
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To  insulate  the  armature  cover  the 

shaft  next  to  the  armature  with  1/32 
inch  sheet  fiber  ̂ 4  incn  wide.  Make  two 
1/16  inch  fiber  washers  2j4  inches  in 
diameter,  slip  them  on  the  ends  of  the 
shaft  and  glue  them  to  the  ends  of  the 
armature.  After  the  glue  has  set  cut  out 
the  slots.  Make  twelve  channel  pieces 
out  of  1/32  inch  sheet  fiber  and  glue  them 
into  the  slots  and  to  the  fiber  washers ; 
when  set  trim  off  with  a  sharp  knife  and 
be  sure  to  have  all  the  iron  covered. 

To  wind  the  armature  take  a  piece  of 
tape  and  place  it  on  the  starting  end  of 
the  wire  for  a  mark,  make  the  end  fast 

by  taking"  a  turn  round  one  of  the  teeth 
and  start  to  wind  from  (a)  to  (b),  Fig.  6. 
Wind  on  40  turns  (ten  turns  and  four 
layers)  of  No.  26  B.  &  S.  gauge  s.  c.  c. 
copper  magnet  wire  and  shellac  each 
layer.  After  the  40  turns  are  wound 
take  the  finishing  end  and  twist  it  to  the 

starting  end  temporarily  then  start  wind- 
ing at  (c)  marking  the  starting  end  of 

the  wire  in  the  same  way  and  wind  from 
(c)  to  (d)  the  same  number  of  turns 
and  twist  the  ends  together.  Continue 
winding  until  the  twelve  slots  are  filled, 
which  will  make  960  conductors.  The 

winding  is  done  in  the  two  slots  not  ex- 
actly diametrically  opposite,  but  one 

short  of  a  half  diameter  as  shown  by  the 
letters  in  Fig.  6. 

To  connect  up  tbe  conductor  to  the 
commutator  segments,  take  the  starting 
end  of  each  section  in  succession  and 

join  it  to  the  finishing  end  of  the  next  or 
adjacent  section.  The  conductors  are 
now  soldered  in  the  saw  cuts  in  the  pins 
of  the  commutator  segments.  Place  a 
strip  of  mica  j4  inch  wide  around  the 
recess  in  the  armature  and  wind  tightly 
No.  24  gauge  copper  or  brass  wire  in  the 
recess  over  the  mica  and  solder  it  in 

place. 
The  motor  may  be  placed  on  a  wood 

stand  one  inch  thick  and  7  by  10  inches 
and  fastened  by  wood  screw  to  the  lugs 
on  the  motor.  The  field  coils  in  scries 

are  connected  in  shunt  around  the  ar- 
mature. 

Construction  of  an  Electric   Whistle 

Procure  a  piece  of  iron  pipe  having  the 
dimensions  indicated  in  Fig.  1.  Draw  a 
line  around  the  pipe  15/16  inch  from  one 
end.  Space  four  points  equidistant  on 
this  line  and  drill  through  with  a  No. 
25  drill.  With  a  No.  43  drill  make  two 

holes  opposite  each  other  in  the  edge  of 
the  pipe  and  thread  with  a  4/36  tap. 

Fig.  2  is  a  piece  of  iron  3/16  inch  thick 
and  V/%  inches  in  diameter.  Using  a 
No.  33  drill  make  four  }i  inch  deep 
holes  equally  spaced  as  indicated  and 
thread  with  a  6/32  tap.  Drill  four  holes 

through  this  same  piece  of  iron  as  in- 
dicated. 

Fig.  3  is  a  piece  of  cold  rolled  steel 
drilled  through  the  center  with  a  No.  20 
drill  and  turned  to  the  dimensions  in- 
dicated. 

Now  from  a  sheet  of  1/16  inch  fiber 
cut  two  pieces  1^4  inches  in  diameter. 
Drill  a  }i  inch  hole  through  the  center 
of  each  and  make  a  spool  by  gluing  to 
the  large  part  of  the  steel  rod  (Fig.  3). 
Insulate  the  spool  core  and  wind  the 
spool  full  of  No.  36  enameled  wire. 

Fig.  4  is  a  brass  rod  l^g  inches  long 
and  prepared  as  shown.  A  diaphragm 
made  of  1/64  sheet  iron  and  2%  inches 
in  diameter  is  held  on  the  %  inch  thread- 

ed end  of  the  rod  by  two  round  iron 
nuts  l/i  inch  in  diameter  and  1/16  inch 
thick. 

The  cover  (Fig.  5),  is  made  of  1  16 
inch  brass.  It  should  have  a  convex  sur- 

face of  1/16  inch  as  indicated.  A  \< 
inch  hole  is  drilled  in  the  center  and  a 
brass  tube  soldered  into  it.  The  tube  i- 

%  inch  long  and  %  inch  outside  diam- 
eter. 

Two  holes  are  drilled  opposite  each 
other  through  the  cover  and  through  the 

diaphragm  with  Xo.  31  drill  to  coincide 
with  the  two  in  the  edge  of  the  cylinder 
I  Fig.  1).  A  stiff  steel  spring  I  Fig.  6) 
1  32  inch  thick.  -;  s  inch  wide,  and  1 
inches  long,  is  required.  Two  hole- 
should  be  drilled  in  it  :  one  3  16  inch 
from  the  end  w  ith  a  Xo.  25  drill  and  the 
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other  }i  of  an  inch  from  the  first  with  a 
No.  18  drill. 

Put  the  circular  block  (Fig.  2)  in  the 
cylinder  and  screw  fast  with  6/32  screws. 
Now  put  the  spool  in  the  cylinder  so 
that  the  extra  ]/\  inch  which  has  been 

turned  down,  will  fit  snugly  in  the  cir- 
cular block.  The  smallest  hole  in  the 

spring  is  screwed  fast  to  the  only  tapped 
hole  in  the  bottom  of  the  circular  block. 

Put  two  washers  between  the  spring  and 
block  before  screwing  fast  so  as  to 
have  a  tension.  Slide  the  brass  rod  to 

which  the  diaphragm  is  attached  through 
the  coil  and  through  the  spring  and 
fasten  on  the  bottom  with  4/36  nuts. 
One  serves  to  lock  the  other. 

Increasing  and  diminishing  the  tension 
on  the  spring  regulates  the  tone  of  the 
whistle. 

The  cover  is  finally  fastened  on  with 
two  4/36  screws  that  pass  through  the 
cover  and  diaphragm  and  screw  into  the 
top  rim  of  the  whistle. 

Operate  the  whistle  on  alternating 
current. 

For  the  Fixture  and  Switchboard 
Man 

Having  to  wire  a  very  difficult  fixture 
recently,  I  found  that  a  short  piece  of 
chain  such  as  is  used  on  Hubbell  pull 
sockets  made  an  excellent  device  for 

fishing  the  wire  through,  as  it  is  very 

flexible  and  will  follow  any  bend,  includ- 
ing a  right  angle  and  is  still  stiff  enough 

to  admit  of  a  certain  amount  of  crowd- ing. 

In  setting  up  a  new  power  panel  I  was 
short  of  black  cap  bolts  and  could  not 
obtain  them  readily.  I  found  that  by 
heating  the  ordinary  bright  cap  bolt  to  a 
dull  red  in  the  flame  of  a  gasoline  torch, 

dipping  it  in  asphaltum  paint,  then  burn- 
ing the  paint  off  and  rubbing  with  a 

cloth  while  it  was  still  warm,  that  I  ob- 
tained a  black  finish  equal  to  the  bolts 

supplied  by  the  manufacturer.  By  let- 
ting the  bolt  become  cold  before  rub- 
bing with  a  cloth,  the  finish  will  be  glossy 

and  rubbing  while  warm  will  give  a 
dull  finish. — A  Reader. 



Electrical  Securities 

By  "CONTANGO" 
Further  Consideration  of  the  Income  Account 

NET    EARNINGS 

Now  as  to  "Net  Earnings ;"  these  real- 
ly represent  the  balance  remaining  after 

operating  expenses  and  taxes  have  been 

taken  care  of.  It  may  be  clearly  under- 
stood, however,  that  we  are  now  dealing 

only  with  the  income  account,  for,  after 
the  net  earnings  shall  have  been  estab- 

lished, of  course  the  fixed  charges  will 
have  to  be  taken  care  of,  and  then,  and 

then  only,  any  balance  shown  may  be  ap- 
plied to  dividends  and  the  like,  if  such 

earning  power  has  been  demonstrated. 
These  points  have  already  been  taken  up 
in  considering  the  balance  sheet.  What  is 

now  under  consideration  is  a  company's 
actual  income  account.  To  start  the  in- 

come account  report  with  a  statement  of 
net  earnings  is  not  good  policy,  for  the 

simple  reason  that  it  usually  means  con- 
cealment of  the  volume  of  business  done 

and  also  concealment  of  the  ratio  of  ex- 

penses to  that  business.  It  must  also  al- 
ways be  kept  in  mind  that  there  are  other 

sources  of  income,  which  indeed  may  be 
considered  under  the  head  of: 

OTHER   INCOME 

This  Usually  comprises  investments  in 
the  securities  of  other  corporations  and, 

in  so  far  as  a  holding  company  of  elec- 
trical securities  is  concerned,  is  a  decided- 

ly important  point  to  keep  in  mind.  In 
such  case  the  character  of  the  bonds  and 

stocks  on  which  this  other  income  depends 

should  be  most  carefully  considered.  In- 
cluded in  "Other  Income"  are  interest  on 

bank  balances  and  rentals.  This  item  in 

the  income  account  added  to  the,  other- 

wise, net  earnings  gives  the  "Net  Cor- 
porate Income."  This  total  of  the  income 

account  represents  the  amount  from 
which  the  fixed  charges  are  to  be  deduct- 

ed. It  is,  in  short,  the  amount  that  must  be 
applied   to  meeting  those   fixed   charges; 

and  should  there  be  anything  over  and 
above  when  such  have  been  paid,  then 

that  amount  may  be  used  to  meeting  divi- 
dend declarations,  and,  even  prior  to  divi- 

dends, other  charges  against  the  com- 

pany. 
FIXED   CHARGES 

"Fixed  Charges"  represents  the  pay- 
ments a  corporation  must  meet,  as  agreed 

on  by  prior  contract,  before  any  real  prof- 
its are  shown.  The  chief  thing  to  be  first 

considered  in  regard  to  fixed  charges  is 
the  amount  of  interest  that  has  to  be  paid 
on  outstanding  notes  and  bonds. 

"Sinking  Funds,"  that  is  to  say,  sums 
set  aside  regularly  out  of  earnings  to  take 
care  of  outstanding  securities  by  taking 

them  up  when  due  or  buying  them  in — 
rents,  guarantees  and  all  charges  of  a  like 
kind  which  are  fixed  or  form  an  obliga- 

tion fixed  and  agreed  on — compose  the 
other  main  items  of  fixed  charges. 
The  difference  between  what  a  com- 

pany earns  and  what  it  has  to  pay  in  the 
way  of  fixed  charges  is  most  important, 
for  it  represents  the  degree  of  safety  or 

security — the  actual  margin  of  safety — ■ 
and  this  is  probably  the  most  important 
point  to  be  considered  in  determining  the 

real  value  of  a  corporation's  securities The  term  securities  is  used  in  the  broad 

sense;  that  is,  meaning  both  stocks  and 
bonds. 

THE  REAL   VALUE   OF   SECURITIES 

It  may  be  given  in  a  very   few  word-: 
The  company  which  can  earn  little  more 
than  its  fixed  charges  is  not  very  tar  from 
a  receivership. 

When  a  company's  statements  show 
that  the  proportion  oi  its  fixed  charges  to 
the  available  earnings  to  meet  them  is, 

year  by  year,  decreasing,  any  securities 
it  may  have  given  to  the  public  become 
increasingly   valuable.     One  can   perhaps 
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best  express  the  position  by  saying  that 
the  company  earning  its  fixed  charges 
several  times  over  is  obviously  in  a  much 

better  position  than  one  just  about  meet- 
ing them. 

NET  PROFITS 

These  belong  to  the  owners  of  the 
property ;  the  owners  of  the  common 
stock,  or  shares,  and  even  before  them,  to 
the  preferred  stock  holders.  Net  profits 
usually  take  the  form  of  dividends.  From 
time  to  time  the  different  classes  of  stock 

holdings  have  been  explained  and  dis- 

cussed in  this  magazine  by  "Contango." 
There  may  be  just  the  common  or  ordi- 

nary stock;  there  may  be  preferred,  first 
preferred  and  second  preferred,  and  so 
on.  The  first  preferred  stock  is  not  the 
ownership.  It  is  somewhat  in  the  position 
of  a  fixed  charge,  but  instead  of  having  a 

mortgage  behind  it,  has  to  await  its  divi- 
dends as  they  are  earned,  but  receives 

them  before  anything  is  paid  on  the  com- 
mon shares,  or  shares  of  stock ;  before 

anything  is  paid,  that  is,  to  the  actual 
owners  of  the  property.  It  is  not  a  fixed 
charge,  because  it  has  to  take  its  turn,  first 
it  is  true,  but  after  the  regular  obligations 
have  been  met. 

The  common  stock  takes  as  high  a  rate 

of  dividends — payments  on  it — as  the 
financial  condition  of  the  company  will 

permit  after  the  payments  on  the  pre- 
ferred stock,  should  there  be  any,  have 

been  taken  care  of. 

In  determining  the  earning  power  of 
a  company  the  investor  had  best  look 
over  the  figures  of  the  particular  company 
for  several  years  back.  This  examination 
of  annual  reports  will  give  the  average 
and  show  very  clearly,  if  they  are  honest 
and  conform  to  the  law,  whether  or  not 
that  company  is  progressing  or  dropping 
behind. 

Watered  Stock 

This  is  a  much  misunderstood  term.  It 

is  usually  considered  as  meaning  some- 
thing quite  undesirable  and  more  or  less 

fraudulent,  though  as  a  matter  of  fact 
it  is  often  necessary  to  have  a  certain 

amount  of  water  in  any  company's  cap- italization. 

But  before  discussing  this  point  let  the 

proper  definition  of  the  term  "watered 
stock"  be  made. 

"Water"  in  the  stock  of  any  corpora- 
tion's capitalization  primarily  means 

stock  issued  without  any  tangible  or  phys- 
ical assets  behind  such  stock;  that  is, 

assets  to  cover  or  protect  it,  but  to  illus- 
trate :  a  company  may  have  a  represented 

stock  capitalization  of,  say,  $10,000,000, 

and  in  distributing  this  for  public  sub- 

scription there  will  be  promoter's  fees  on 
the  promotion  and  underwriting  for  the 
banking  houses,  brokers  and  energetic 
men  who  do  things  and  actually  make  the 
project  possible.  This  is  legitimate  to  a 
reasonable  amount ;  when  it  is  excessive 
it  is  not.     In  certain  commercial  under- 

takings "good  will"  is  capitalized  at  an 
enormous  figure,  but  it  is  an  intangible 

asset  in  reality  and  from  the  banker's standpoint  cannot  be  considered. 
The  greatest  financial  authorities  in 

the  world  consider  that  every  company 
must  of  necessity  have  a  certain  amount 
of  so-called  water  in  its  stock  flotations, 
but  only  to  a  very  limited  degree.  And 
this  is  true,  for  bankers  and  brokers  who 
promote  and  float  or  underwrite  projects 
are  doing  it  as  a  business  proposition, 
and  must  have  a  margin  of  profit,  which 
takes  the  form  of  a  bonus  of  stock.  This 

is  usually  called  "water." But  the  point  is  that  it  is  essential  that 
issues  of  stock  made  be  kept  to  the  bounds 

of  a  company's  growth  and  there  should 
ultimately  be  dollar  for  dollar  in  the  form 
of  tangible  assets  behind  it. 
On  the  other  hand  it  must  be  remem- 

bered that  where  water  always  remains 
water  the  organization  is  at  a  tremendous 
disadvantage  and  the  public  imposed  on. 
For  example,  not  long  ago  a  company  was 

organized  with  the  huge  capital  of  $60,- 
000,000,  based  almost  entirely  on  good- 
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will  of  the  business,  there  being  scarcely 
any  tangible  assets  or  physical  property. 
The  shares  when  first  put  out  were 
offered  at  $86,50,  giving  a  total  market 
value  of  $51,900,000.  The  same  shares  are 

selling  to-day  at  $29.50  a  share,  or  a 
total  of  less  than  $18,000,000  for  the  out- 

standing stock.  And  this  is  because  there 

was  nothing  behind  that  huge  capitaliza- 
tion. 

Water  and  real  values  do  not  mix. 

"Watered  stock"  finally  gravitates  to  its 
true  level  irrespective  of  any  strong 
financial  backing  it  may  have  or  may 
have  had. 

Common   Stock   Voting  Trust  Cer^ 
tificates 

These  are  sometimes  advertised  in  par- 
ticular instances  as  a  bonus  on  subscrip- 

tions to,  say,  cumulative  preferred  stocks, 
or  maybe  as  a  bonus  on  the  purchase  of 
bonds.  By  bonus  you  must  understand 
the  idea  of  something  thrown  in  extra  as 
a  premium,  or  sop.  to  put  it  bluntly. 

The  common  stock  voting  trust  certifi- 
cates participate  in  the  net  earnings  of  a 

company — -that  is  to  say,  in  the  net  profits 
to  the  owners  of -the  company — -after  fixed 
charges,  and  dividends  on  preferred 
shares,  if  there  are  any,  have  been  paid; 
but  the  voting  capacity  is  limited  to  a 
limited  trusteeship.  The  voting  capacity 
indicating  ownership  is  not  vested  in  the 
individual  owner  of  the  certificates,  but 
in  the  trustees  designated  by  the  holders 
of  the  ordinary  common  stock — the  real 
owners  of  the  property  in  point  of  fact. 

It  must  be  remembered,  however,  that 
the  ordinary  common  stock  of  some  of 
the  greatest  corporations  in  the  United 
States  is,  in  so  far  as  voting  is  concerned, 
vested  in  trustees,  notably  the  New  York 
Central  Railway  Company.  It  was  mainly 
by  reason  of  the  fact  that  he  controlled 
as  trustee  for  stockholders  their  voles  and 

also  their  confidence,  reposed  in  him  for 

that  purpose,  that  the  late  Mr.  John  I'. 
Morgan  enjoyed  the  enormous  financial 
power  he  possessed  in  the  later  years  of 
his  wonderful  life. 

Former  Comptroller  of  the  Currency 

"Boosts"  Public  Utility  Corpora^ tion  Securities 

As  the  guest  of  honor  at  a  luncheon 
given  by  the  Electric  Club  of  Chicago 
a  short  time  ago,  former  Comptroller  of 
the  Currency  Charles  G.  Dawes  had  a 

good  deal  to  say  about  the  value  of  pub- 
lic -utility  or  service  corporation  securi- 

ties. He  suggested  that  inasmuch  as  the 
business  grew  right  along  with  the 
growth  in  population,  even  ahead  of  it, 
the  value  of  electrical  public  utility  se- 

curities was  much  greater  than  even 
choice  city  real  estate  investments,  which 

came  ultimately  to  a  practically  fixed  val- 
uation and  which  might  even  go  back- 

ward, according  to  change  in  fashion  or 
popularity  of  location.  Not  so  with  the 
investment  in  the  stocks  or  bonds  of  com- 

panies furnishing  utilities  always  used 
and  needed  by  the  public — these  could 
but  enhance  in  value  with  the  growth 
in  population  and  steady  expansion  of 
their  business.  All  of  which  seems  like 

good,  common,  horse  sense,  although  it 
roused  considerable  discussion  and  criti- 

cism among  Chicago  real  estate  dealers. 

Proper  Purchasing  of  Bonds 

What  the  individual  investor  has  up- 
permost in  his  thoughts  when  purchasing 

bonds  is,  first,  safety  of  the  principal,  and. 
second,  a  good  income  yield.  But  many 

investors,  in  a  declining  bond  market,  see- 
ing a  drop  in  the  price  of  their  bonds  be- 
low what  they  .cost  them,  are  easily  per- 

turbed, lose  sight  of  the  consideration 
that  led  them  to  make  their  purchases  and 
are  induced  to  sacrifice  their  securities, 

though  nothing  may  have  occurred  to  im- 
pair the  intrinsic  value  or  reduce  their  in 

come  from  those  bonds.  That  is  a  wrong 

and  pernicious  theory  to  follow,  because 
inevitably  it  leads  to  losses  which  the  ex 
ercise  oi  a  little  sound  judgment  could 
have  avoided. 

The  investor  should  realize  that  when 

he  has  purchased  the  bonds  of  a  substan- 
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tial  company  they  will  be  paid  off  100 
cents  on  the  dollar  ;  therefore  where  bonds 
are  intelligently  purchased  there  is  not 
the  loss  of  even  a  cent  in  principal.  The 
investor  should  also  appreciate  the  fact 
that  until  the  bonds  become  due  the  fixed 

interest  will  be  paid  promptly.  An  in- 
vestment in  good  bonds  held  in  hand  is 

in  point  of  fact  a  good  income  for  a  man's 
savings  or  surplus,  though  the  bond  hold- 

ings may  often  with  advantage  be 
changed  from  time  to  time  to  meet  market 
conditions. 

Tricking  the  Investor 
Whenever  an  investor  receives  a  letter 

from  a  broker  who  is  not  a  member  of 

any  exchange  in  good  standing  offering 
to  lend  money  on  speculative  stocks  not 
listed,  or  offering  to  accept  such  stocks  as 
collateral  for  the  purchase  of  additional 
shares  of  stock,  he  should  watch  out,  for 
a  trap  is  surely  being  laid  for  him. 

Brokers  are  not  making  loans  on  col- 
lateral which  the  banks  themselves  con- 

sider undesirable.  They  have  quite  an- 
other plan  and  that,  too,  a  scheming  one. 

In  fact,  in  the  majority  of  cases  brokers 

who  show  such  "charitable"  instincts  as 
to  lend  money  on  unlisted  and  extremely 
speculative  issues  of  stocks  or  bonds  have 
neither  financial  standing  nor  any  spare 
cash  whatever. 

What  they  do  with  such  stock,  once 

they  get  it,  is  to  sell  it  in  the  open  mar- 
ket for  what  they  can  get  the  moment 

the  certificates  are  in  their  possession,  on 

the  very  sure  theory  that  the  so-called  se- 
curity will  fall  in  price.  Then  when  the 

borrower  closes  his  loan  or  his  transac- 
tion, if  he  has  transferred  his  shares  to 

buy  other  stock,  the  broker  goes  into  the 
open  market  again  and  repurchases  the 
stock  at,  of  course,  a  much  less  price  than 
that  for  which  he  sold  it  and  thus  closes 

the  deal  on  his  unwitting  customer. 
It  often  happens,  too,  that  the  victim 

of  such  manipulations  cannot  get  his 

stock  back.  This  is  the  bucket  shop  prac- 
tice in  a  new  guise  ;  this  lending  of  money 

on  wild-cat  stocks  or  using  them  as  col- 

lateral for  general  purposes.  It  also  very 
aptly  illustrates  the  general  value  of  listed 
stocks  and  bonds  as  compared  with  those 
not  so  listed — though  there  are,  of  course, 
various  valuable  unlisted  securities — and 
also  the  position  and  standing  of  regular 

brokers,  members  of  leading  stock  ex- 
changes such  as  Chicago  and  New  York, 

and  those  who  are  not. 

The  "Listing"  of  Stocks  and  Bonds 
Listing  means  the  manner  in  which 

they  are  presented  to  the  public  legiti- 
mately and  through  regular  and  honest 

financial  channels. 

Thus  the  requirements  of  the  New 
York  Stock  Exchange  are  very  exacting 
as  to  the  financial  statement  of  a  com- 

pany's position,  far  more  so  than  the  Chi- 
cago Stock  Exchange.  But  it  is  rather  a 

question  of  the  influence  and  power  of  the 
bankers  and  brokers  underwriting  and 
putting  out  the  issues  of  stocks  or  bonds, 
as  to  where  they  may  be  listed. 

It  is  not  necessary  at  this  time  to  go 
into  the  safeguards  insisted  on  by  both 

the  New  York  and  Chicago  stock  ex- 
changes in  regard  to  the  stocks  and  se- 

curities listed  with  them.  Suffice  it  to  say 
that  such  listing  is  .considered  a  guarantee 

of  the  financial  integrity  of  the  proposi- 

tion, although  the  question  of  "water"  or 
lack  of  it  in  the  particular  issue  listed  has 

not,  so  far,  been  specifically  adjusted — 
except  that  the  New  York  Stock  Ex- 

change is  becoming  more  and  more  exact- 
ing as  to  statements  of  actual  assets  pre- 

sented for  its  inspection. 
Listed  stocks  and  bonds  represent 

those  which  are  regularly  dealt  with  and 
on  which  quotations  are  daily  made  on 

the  regular  stock  exchanges  of  the  coun- 
try. For  the  reasons  given  above  regu- 
larly listed  stocks  in  general,  though  not 

always,  have  a  far  stronger  intrinsic  and 
financial  strategic  position  than  those 

dealt  in  privately,  or  "on  the  curb ;"  that 
is  to  say  by  brokers  without  official  con- 

nection with,  but  yet  more  or  less  recog- 
nized by  the  official  stock  exchanges. 
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Ozone  Water  Sterilizer 

Ozone,  which  is  oxygen  in  highly  con- 

centrated form,  is  Nature's  own  favorite 
method  of  attaining  absolute  sterilization, 
and  its  application  to  the  purification  of 
water  has   been  perfected   by   Seigfried 

*  1  j 

OZONE  WATER  STERILIZER 

Held,  an  Austrian  scientist,  whose 

patents  embody  an  interesting  equipment 
for  supplying  sterile  drinking  water  in 
homes  and  offices. 

His  apparatus  here  illustrated  is  ar- 
ranged as  follows : 

A  connection   is  made   from  a  fitting 

back  of  the  cold  water  faucet  or  from  any 
cold  water  supply  to  a  stone  filter  which 
removes  the  dirt  from  the  water  and  pre- 

pares it  for  purification.  A  pipe  leads 

from  the  filter  to  a  galvanized  steel  com- 
pression tank.  The  outlet  from  this  is 

at  the  sterilizer  faucet,  placed  at  a  con- 
venient height  above  the  sink  for  the 

filling  of  water  bottles  and  other  recep- 
tacles. Connection  is  made  from  tlhe 

house  lighting  circuit  to  a  step-up  trans- 
former producing  5,500  volts  and  from 

the  generator  through  an  aluminum  tube 
to  the  sterilizer  faucet.  A  second  tube 

from  the  generator  to  the  mixing  com- 
partment of  the  faucet  conducts  the 

ozone.  The  opening  of  the  faucet  auto- 
matically closes  the  electric  circuit  and 

produces  a  high  frequency  discharge 
from  the  transformer  in  the  generator 
box.  At  the  same  time  the  suction  caused 

by  the  water  running  through  the  faucet 
draws  a  powerful  discharge  of  ozone 
from  the  generator  and  intimately  mixes 
it  with  the  water.  The  mixer  is  con- 

structed so  that  the  water  is  sprayed  at 
the  outlet  of  the  tube  which  conducts  the 

gas  from  the  generator. 

All-Metal  Washing  Machine 

The  Apex  washing  machine  is  made 
entirely  of  metal,  except  the  wringer 

board.  The  bottom  of  the  tub  is  cylin- 
drical, while  the  sides  taper  up  to  the 

cover.  This  metal  tub  is  suspended  on 
a  steel  frame  and  is  rocked  back  and 

forth  by  a  motor  placed  on  the  frame- 
work below.  The  rocking  action  moves 

the  clothes  within  from  side  to  side,  and 
in  so  doing  they  are  brought  against  the 
metal  ribs  on  each  side  of  the  enclosure 
and  also  worked  over  the  inverted  V  at 
247 
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AN   ALL-METAL  WASHING   MACHINE 

the  bottom,  forcing  the  water  and  suds 
through  the  clothes.  A  convenient  lever 
enables  the  operator  to  lock  the  tub  and 
run  the  wringer.  An  important  feature 
on  the  wringer  is  the  release,  which  will 
instantly  allow  the  rolls  to  open  in  case 
the  operators  hands  are  caught. 

Combination  Spark  Plug  and  Coil 
The  spark  plug  and  coil  are  usually 

separate  devices  in  the  outfit  of  a  com- 
bustion engine.  The  Connecticut  plug 

coil,    however,    combines    the*  two,    and 

■Groun® 
CONNECTIONS  OF  COMBINATION   SPARK     PLUG 

AND  COIL 

with  this  unique  combination  offers  a 

jump  spark  coil  protected  from  damp- 
ness and  water,  and  suitable  for  motor- 

boat  engines. 

The  plug  is  attached  to  a  threaded 
brass  flange  molded  into  the  coil  case. 
On  the  coil  top  is  mounted  the  vibrator, 

which  is  housed  under  a  gun-metal  cover. 
Referring  to  the  cut,  there  are  just 

two  primary  wires,  one  from  the  battery 
to  the  plug  coil,  the  other,  generally  a 
■short  wire,  from  the  coil  to  the  tuner. 
It  is  evident  that  there  are  no  high-ten- 

sion wires  to  offer  leakage  of  current. 

Oat  Crusher 

The  feed  bill  of  the  man  who  keeps 
five,  ten,  or  more  horses  can  be  materially 
reduced  and  the  animals  kept  in  better 
flesh  by  the  use  of  an  oat  crusher  to 

prepare  this  part  of  the  horses'  fare,  is the  assertion,  of  those  who  have  tried  it. 
The  machine  shown  will  clean  and 

crush  2,200  pounds  of  oats  per  hour, 
enough  to  feed  125  horses  eighteen 

pounds  per  day.  The  crushed  oats  re- 
tain their  original  moisture   when  pre- 

MACHINE  FOR  CRUSHING  OATS 

pared  as  used,  and  are  more  completely 
and  readily  digested  and  the  looks  and 
condition  of  the  animals  are  better  with 

less  feeding.  It  is  claimed  that  a  fifteen 
per  cent  saving  is  made  over  the  old 
way  of  feeding  whole  oats,  which,  if  a 
horse  were  accustomed  to  a  diet  of 

eighteen  pounds  of  whole  oats  per  day, 
would  amount  to  about  30  bushels  a  year 
using  crushed  oats.  The  crusher  is 
operated  by  electric  motor  power  which 
is,  therefore,  easily  applied  and  shut  off. 
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Safe  Drinking  Water 

Although  electricity  is  used  in  the 
Forbes  water  sterilizer  its  purpose  is  not 
as  an  electrocuting 
agent  of  germs  but 
for  generating 
heat.  The  heating 
member  shown  at- 

tached to  the 

larger  cylinder 
consists  of  a  small 
resistance  enclosed 

in  a  copper  tube 
and  this  tube  is 

submerged  or  sur- 
-rounded  b  y  the 
water  to  be  boiled. 

The  action  of  boil- 
ing causes  the 

water  to  rise  and 

flow  into  the  steri- 
lized water  com- 

partment but  not 
until  it  has  been 

sufficiently  heated 
to  destroy  any 
disease  organisms 

it  may  contain.  This  method  of  steriliz- 
ing the  water  does  not  impair  the  taste 

and  the  apparatus  will  purify  two  gal- 
lons of  water  per  hour  at  a  cost  of  2Y\ 

cents  with  current  at  ten  cents  a  kilowatt 
hour. 

WATER  STERILIZER, 

NEW   BOOKS 
Essentials  of  Electricity.    By  W.  H.  Timbie. 

New  York:   John  Wiley  &  Sons.     1913.    263 
pages  with  223  illustrations.    Price,  $1.25. 
This  book  gives  the  underlying  facts 

and  laws  of  good  electrical  practice.     It 
is  written  both  for  class  use  and  self  in- 

struction and  is  put  out  in  pocket  size 

as  a  reference  for  the  "man  on  the  job." 
Design     of     Electrical     Machinery.       By 

William  T.  Ryan.     New  York:    John  Wiley 
&  Sons.    1913.    Vols.  I,  II  and  III.    102,119 
and    129   pages   respectively   with    numerous 
illustrations.    Price,  $1.50  per  volume. 
Vol.   I   contains   what  the  author  be- 

lieves will  be  of  the  rflbst  service  to  the 

student   who   is   just   entering  upon  his 
experience  as  a  designer.     It  covers  the 

design  of  direct  current  dynamos  and 
motors  with  illustrative  designs  for  two 
machines. 

Vol.  II  contains  information  obtained 

very  largely  from  manufacturing  com- 
panies upon  the  design  of  transformers. 

Designs  for  twelve  different  transformers 
are  given. 

Vol.  Ill  treats  of  the  building  of  al- 
ternating current  generators,  synchro- 

nous motors  and  rotary  converters. 
Special  attention  is  given  to  the  arrange- 

ment of  the  work  with  regard  to  the 
order  of  the  process  of  carrying  out  the 
calculations. 

Light,   Photometry   and   Illumination.     By 
William     Edward     Barrows.        New     York: 
McGraw-Hill    Book    Company.     327    pages 
with  196  illustrations.     Price,  $3 .  00. 
This    book    is    designed   as    a    text    in 

illuminating  engineering  and  as  a  refer- 
ence for  the  practicing  engineer.     It  is 

the  outgrowth  of  sets  of  notes  written 
and  compiled  by  the  author  for  use  in 
his   classes  at  the  Armour  Institute  of 

Technology    and   of   his    previous   book 

"Electrical     Illuminating    Engineering." 
Eminent  authorities  on  different  phases 

of    the    subject    have    been    freely    con- 
sulted. 

Electrical    Meters.     By    Cyril    M.    Jansky. 
New   York:    McGraw-Hill    Book    Companv. 
1913.     360  pages  with  273  illustrations.  Price, 

$2.50. This  work  is  invaluable  to  the  man  who 

tests  and  repairs  any  kind  of  an  elec- 
trical measuring  instrument.  It  can  be 

understood  by  the  average  man  who  may 
want  information  which  will  enable  him 

thoroughly  to  understand  and  handle 
such  instruments. 

Alternating  Currents  Simplified.  Bv  Elmer 
E.  Burns.  Chicago:  Joseph  G.  Branch 
Publishing  Company.    1912.    L87  pages  with 
101  illustrations.    Price,  $1   50. 

The  author  socks  to  present  an  ex- 
planation of  the  principles  of  alternating 

current  machinery,  rather  than  a  descrip- 
tion of  the  various  types  of  machines, 

and  Id  do  this  in  a  manner  that  will 
interest  both  the  novice  and  the  ex- 

perienced electrician. 
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Where 
Immense 
Energy 
Lies 

In  an  address  before  the  Institution  of 

Electrical  Engineers  at  Glasgow  on  the 
unknown  energy  contained 
in  the  chemical  elements 

and  the  prospect  of  making 
it  available,  Dr.  Soddy  said 
that  the  forces  at  our  dis- 

posal compared  with  those 
exhibited  when  an  atom  suffers  change 
are  of  a  different  and  lower  order  of 

magnitude.  Suppose,  he  said,  that  a  way 
could  be  found  in  which  uranium,  which 

disintegrates  to  the  extent  of  a  thou- 
sand-millionth part  annually,,  could  be 

made  to  disintegrate  completely  in  the 
course  of  a  year;  then  from  one  gram 
of  uranium  1,000,000,000  calories  of  heat 
could  be  evolved,  which,  converted  into 
electric  energy,  would  suffice  to  keep  a 

32  candlepower  lamp  burning  contin- 
uously through  the  year.  By  the  ex- 

penditure of  about  one  ton  of  uranium, 
costing  less  than  $5,000,  more  energy 
would  be  derived  than  is  supplied  by  all 
the  electric  supply  stations  of  London 
put  together. 

The  largest  illuminated  cross  in  the 
world   will    soon    flash    its    beams    over 

Lake  Ontario  from  the 

Fiery  dome    of    St.    Augustine's Cross  at  Seminary     situated     on     a 

Mariners'  picturesque  bluff  some 
Guide  miies      out      of     Toronto, 

Canada.  Its  light  will  be 
seen  for  more  than  70  miles  and  one  of  its 

purposes  is  to  guide  mariners  in  times  of 
storm.  The  cross  will  be  500  feet  above 
the  level  of  the  lake  and  the  illuminated 

portion  will  be  sixteen  feet  high  with  a 
crosspiece  of  nine  feet.  Eighty  lamps 
of  high  candlepower,  40  on  its  east  face 
and  40  on  the  west,  will  outline  the  design. 

Other  crosses  of  larger  dimensions  are 
established  at  a  score  of  points  along  the 

St.  Lawrence  River  by  the  habitant  farm- 
ers and  fishermen  but  none  of  these  sym- 

bols is  illuminated.  The  custom  is  not 

by  any  means  an  innovation  on  the  part 
of  the  Roman  Catholic  Church  which 
in  the  most  remote  monasteries  of  the 

Alps  or  Andes  and  along  the  coasts  of 
foreign  seas  have  erected  guiding  lights. 
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'Man  in  Taxicab  Commits  Suicide. 
line. 

The  meter  should  be  placed  where   the   pas- 
senger cannot  see  it. 

"  Hey,  waiter,  I  want  to  order  a  steak.  There's 
none  on  the  bill  of  fare." 
"We  are  not  serving  steak  to-day,  sir.  You 

see,  we  have  a  new  cook  and  he  has  not  as  yet 

arranged  for  his  bond." 

He  (nervously) — "Margaret,  there's  been 
something  trembling  on  my  lips  for  months  and 

months." 
She — "Yes,  so  I  see.  Why  don't  you  shave 

it  off?" 

Prof.  Wiser — "What  effect  does  the  moon 
have  upon  the  tide?" 
Sweet  Co-Ed— "None!  It  affects  only  the 

untied." *     *     * 

"Look  here,  now,  Harold,"  said  a  father  to 
his  little  son,  who  was  naughty,  "if  you  don't 
eay  your  prayers  you  won't  go  to  Heaven." 

"I  don't  want  to  go  to  Heaven,"  sobbed  the 
boy;  "I  want  to  go  with  you  and  mother." 

A  country  school  teacher  was  cashing  her 
monthly  check  at  the  bank.  The  teller  apolo- 

gized for  the  filthy  condition  of  the  bills,  saying, 

"I  hope  you're  not  afraid  of  microbes."  "Not 
a  bit  of  it,"  the  schoolmarm  replied.  "I'm 
sure  no  microbes  could  live  on  my  salary." 

An  Irishman  walking  along  a  road  beside  a 
golf  links  was  struck  between  the  shoulders  by 
a  golf  ball. 

"Are  you  hurt?"  asked  the  player.  "Why 
didn't  you  get  out  of  the  way?" 

"An'  why  should  1  get  out  of  the  way?" 
asked  Pat.  " I  didn't  know  there  were  any 
assassins  around  here." 

"But  1  called  'lore,'  that  is  a  sign  for  you  to 
get  out  of  the  way." 

"Oh,  it  is,  is  it?"  said  Pat.  "Well,  thin, 
whin  I  say  't'oive'  it  is  a  sign  that  yuu  ar-  going 
to  get,  hit  on  the  nose-    'F<j«v».  '" 

Shnrt
 Circuit
s 

"I  always  wear  it,"  she  explains,    "when   I 
have  had  a  quarrel  with  my  husband." 

"But  why  do  you  call  it  a  quarrel  dress?" 
"Because  it  is  the  only   gown  I  have  that 

doesn't   button   in   the   back.     Consequently   I 
don't  have  to  call  on  the  old  grouch  to  help 

Tommy's  mamma — "Why  aren't  you  a  good 

boy  like  Willie  Bjones?" 
Tommy — "Huh!  It's  easy  enough  for  him 

to  be  good.     He's  sick  most  of  the  time." 

Mrs.  O'Hara — "Its  the  iligant  job  me  man 
has  now,  Mrs.  McClune.  'Tis  a  night  watch- 

man he  is." Mrs.  McClune — "An'  why  do  ye  like  that 
better  than  the  other,  Mrs.  O'Hara?" 

Mrs.  O'Hara — "Why,  sure,  he  sleeps  all  day, 
and  that  saves  his  board;  and  he  works  all  night, 

and  that  saves  his  lodging." 

Two  Irishmen  were  working  on  the  roof  of  a 
building  one  day,  when  one  made  a  misstep  and 
fell  to  the  ground.  The  other  leaned  over  and 

called:    "Are  yez  dead  or  alive,  Mike?" 
"O'im  alive,"  said  Mike,  feebly. 
"Sure  you're  such  a  liar  Oi  don't  know  whether 

to  belave  yez  or  not." 
"Well,  then,  Oi  must,  be  dead,"  said  Mike, 

"for  yez  would  never  dare  to  call  me  a  liar  if 

Oi  wor  aloive." 

The  lovely  girl  descended  to  the  parlor  to 
find  the  family  pet  ensconced  upon  the  knee  of 
the  young  man  caller,  her  (airly  head  nestled 
comfortably  against  his  shoulder. 

"Why,  Mabel,"  the  young  lady  exclaimed, 
"aren't  you  ashamed  of  yourself!  Gel  righl 

down." 

"Sha'n't  do  it,"  retorted  the  child. 

here  first." 
"What  do  1  want  with  a  w  ife?"  snorted  Bache- 

lor Bockwedder,  on  reading  an  old  maid's  reasons 
tor  not  wanting  a  husband.  "1  have  a  gome 
rooster  thai  is  vain  about  his  fine  feathers,  a  goal 
that  chews  the  rag,  an  aeroplane  thai  gets  me  up 
in  the  air  and  on  automobile  that  keeps  me  all 

the  time  broke!" 
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TURN    ABOUT   IS    FAIR    PLAY,  SO    THE    BOYS    ENTERTAIN    MR.   EDISON    WITH    A    BAND    CONCERT    TO 
WHICH   HE   LISTENS  ATTENTIVELY 

Mr.  Edison  Entertains  the  Boys 
By  WILLIAM   H.  MEADOWCROFT 

Mr.  Edison  has  a  liking  for  boys  with  a 
purpose  in  life  and  with  character  and 
training  that  will  fit  them  to  be  of  benefit 
to  humanity.  He,  therefore,  rescinded 
for  this  occasion  his  rules  against  parties 
of  visitors,  and  on  a  bright  day  early  in 
May  threw  open  his  laboratory  and  the 
works  at  West  Orange  to  a  party  of  about 
44  American  boys  who  are  on  a  trip 
around  the  world. 

This  tour,  which  is  purely  an  educa- 
tional one,  is  being  made  under  the 

auspices  of  the  National  Youths'  Achieve- 
ment Committee.  The  group  of  boys 

who  visited  the  laboratory  and  works 
ranged  in  age  from  about  thirteen  to 
20  years,  and  each  one  of  them  has  a 
record.     In  order  to  qualify,  each  boy 

must  first  pass  an  examination  which 
includes  scholarship,  general  efficiency, 

physical  fitness,  a  knowledge  of  swim- 
ming, good  moral  standing  and  an 

achievement  which  has  aided  some  one 

else,  and  last,  but  not  least,  an  ability 

to  play  a  musical  instrument . 
An  illustration  of  the  manner  in 

which  the  committee  selects  members  ^\ 

the  band  may  be  cited  in  the  ease  o\  its 
one  New  Jersey  member,  Eric  Maekey, 

sixteen  years  old,  a  son  of  the  superin- 
tendent o(  schools  at  Trenton.  Not  all 

the  members  o\  the  band  started  from 
San  Francisco,  bul  some  were  picked  up 

on  the  way.  When  they  arrived  at  Tren- 
ton, N.  J.,  young  Maekey  was  picked  up 

there  because  he  had  passed  the  highest 
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of  246  pupils  in  his  grade,  was  proficient 
in  athletics  and  had  done  one  thing  of 
note,  which  was  to  take  care  of  a  blind 
man  and  say  nothing  to  anyone  about  it. 

Among  the  party  is  a  quartette, 
several  soloists,  a  troupe  of  acrobats  and 
a  few  comedians  and  entertainers.  When 

they  arrive  in  Europe  the  organization 

will  become  self-supporting.  Band  con- 
certs will  be  given,  dramatic  sketches 

presented  and  other  entertainments  pro- 
vided. After  visiting  England  and  the 

Continent,  they  will  take  the  Suez  Canal 
trip.  They  will  then  visit  Africa,  Japan, 
China,  Australia,  Honolulu  and  the 
Philippine  Islands  before  returning  to 
San  Francisco,  where  they  will  take  part 

in  the  work  of  the  National  Boys'  City, 
which  is  to  be  a  real  live  working  exhibit 
of  the  Panama-Pacific  International  Ex- 

position in  1915. 
On  arriving  at  Orange  the  boys 

assembled  in  regular  formation  and 
marched  to  the  Edison  Laboratory,  where 
they  entered  the  grounds  with  the  band 
playing  and  their  flags  flying.  There 
they  were  received  by  Mr.  Edison  and 
were  photographed  with  him,  after  which 
they  proceeded  to  give  a  band  concert  for 
his  benefit. 

Following  this,  they  were  taken  in 
charge  by  Miller  Reese  Hutchison,  Mr. 

Edison's  chief  engineer,  who  escorted 
them  through  the  phonograph  works,  the 
motion  picture  plant,  and  also  through 
the  storage  battery  plant. 

Mr.  Edison,  realizing  that  healthy, 

live-wire  boys  get  a  hankering  for  food 
about  noontime,  had  ordered  a  well- 
known  caterer  in  Orange  to  provide  a 
special  lunch  for  them,  towards  which 
they  were  conveyed,  a  happy,  hungry 
crowd,  in  a  special  trolley  car  which  had 
been  chartered  by  Mr.  Edison  for  the 

purpose. 
After  a  hearty  lunch,  they  returned  in 

their  special  car  to  the  laboratory,  and 
were  treated  to  a  program  of  talking 

''movies,"  as  well  as  to  a  number  of 
Mr.  Edison's  educational  motion  pic- 

tures, all  of  which  were  thoroughly  en- 

joyed. Another  feature  of  the  entertain- 
ment was  a  concert  by  the  new  disk 

phonograph  which  was  greatly  appreci- 
ated by  this  crowd  of  boy  musicians. 

Going  back  into  the  grounds  attched  to 
the  laboratory,  the  boys  gave  a  drill  and 
another  band  concert,  and  were  made  the 
chief  feature  of  a  motion  picture,  which 
was  preserved  as  a  memento  of  their  visit. 

By  the  time  they  had  participated  in  all 
the  exercises  and  pleasures  of  a  busy  day 
it  was  quite  late  in  the  afternoon,  and 
this  crowd  of  remarkable  American  boys 

left  the  laboratory  for  New  York,  cheer- 
ing enthusiastically  for  Mr.  Edison  and 

those  of  his  staff  who  had  entertained 
them. 

Threading  a  Conduit  by  Com' 

pressed  Air 
A  simple  and  effective  device  using  air 

for  threading  a  cord  through  conduit  in 
order  to  use  the  cord  for  pulling  in  the 

CONDUIT  THREADER 

wires  is  now  on  the  market.  The  cord  is 
fastened  to  a  series  of  washers  loosely 
fitting  the  interior  of  the  pipe.  Air  at 
20  pounds  pressure  is  introduced  into 
the  pipe  by  a  hose  into  which  the  cord 
passes  from  a  reel  near  the  air  tank. 
The  weight  of  the  hose,  tank  and  air 
pump  for  filling  tank,  is  40  pounds. 

Generator  of  Forty  Thousand 

Horsepower 
The  Commonwealth  Edison  Company 

of  Chicago  has  placed  with  the  General 
Electric  Company  an  order  for  a  30,000 

kilowatt  steam  turbo-generator  to  be  in- 
stalled in  the  Northwest  generating  sta- 

tion. Expressed  in  more  familiar  terms, 

the  capacity  of  this  world's  largest  gen- 
erator will  be  a  trifle  over  40,000  horse- 

power. The  weight  of  the  whole  unit 
will  be  one  million  pounds,  and  it  will  be_ 
delivered  in  about  a  year. 
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Three  Show  Windows  in  One 

The  merchant  who  complains  that  he 
has  too  little  show  window  space  in  which 
to  display  his  goods  to  the  public  will 
find  in  the  accompanying  illustration  of 

the  Newman  multiple  show  window  a  so- 
lution of  the  difficulty. 

Three  individual  compartments  each 
of  a  size  to  fill  the  window  are  built  one 
above  the  other  as  indicated.  The  whole 

structure  can  be  raised  or  lowered  slowly 
or  each  compartment  may  be  stopped  at 
the  window  for  a  certain  length  of  time. 

The  equipment  is  made  to  be  operated 

A  TRIPLE   DECK  SHOW  WINDOW 

either  by  an    electric   motor   or  by    city 
water  pressure. 

A  particular  advantage  which  the  mul- 
tiple window  affords  is  the  display  of 

wares  in  one  compartment  while  a  trim 
mer  is  arranging  a   display   in   another. 

Automobile  Starter  Like 

Combination 

Electricity  for 
the  protection 

of  your  auto- mobile is  the 
latest  use  to 
which  the 
w  o  n  d  e  r  f  u  1 
"juice"  is  put. 
It  is 'for  m 

Safe 

THE    BUTTONS   MUST   BE   PRESSED   IN    A   CERTAIN 
ORDER   TO   START  THE   MACHINE 

small  keyboard  with  two  rows  of  five 
letters  each,  which  when  pressed  in  their 

proper  order  in  various  combination^  of 
three  or  more  will  complete  the  circuit 
so  that  the  car  can  be  started.  Until  the 

proper  three  letters  have  been  pressed 
in  their  proper  order  the  circuit  is  broken 

so  that  the  sparking  device  of  the  auto- 
mobile will  not  Operate.  Moreover  the 

touching  of  the  Wrong  letter  will  throw 
out  of  position  any  o\  the  letters  thai 
have  been  set  in  place  by  accident,  s  i 
that  the  chances  o\  a  would-be  thief 

getting  the  right  combination  are  one  i" 
30,000.  Alter  each  trial,  the  experiment 
er  would  have  to  crank  the  car  to  tin,! 

out    whether    he    had    hit    upon    tl'e    righl 
combination, 
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illusion  of  the  "talking  movies"  involves 
a  curious  psychologic  feature.  The  eye 
is  slow  to  grasp  and  slow  to  release  its 
visual  impressions,  and  it  is  this  optical 

Pumping  Water  for 
Thirsty  Soil 

In  the  Garden  City 
Irrigation  Project  along 
the  Arkansas  River  in 

Kansas  electricity  does 
its  full  share  towards 

making  10,000  acres  of 
land  productive. 

For  a  portion   of  the 
year     water     from     the 
river  is  used  but  during 
the  dry  months   electric 
pumps    lift   water    from 
216  wells  and  discharge  it  into  a  concrete 
conduit  nearly  four  miles  long,  part  of  it 
being  enclosed  but  the  larger  part  being 
open  in  the  form  of  a  ditch  with  sloping 
sides.     The    wells   are    in   groups    along 
both  banks  of  the  river  and  are  about 

one-fifth  of  a  mile  apart.     At  each  group 
a  single  electric  driven  centrifugal  pump 
installed  in  a  concrete  block  house  does 

the  work,  being  furnished  power  from  a 
high  tension  transmission  line  fed  from 
a    power    house    containing    two    steam 
turbines. 

As  the  conduit  passes  the  pumping  sta- 
tions it  increases  in  size  to  accommodate 

the  added  water. 

Something  of  the  results  of  this  project 
are  shown  in  the  picture  of  a  cantaloupe 
patch  near  Deerfield,  Kansas 

.!    i    ■• 

IRRIGATING  PROJECT  SUPPLIED  IN   DRY  SEASONS  BY  216  WELLS 

inertia  that  makes  the  impression  of  con- 
tinuity or  blending  of  the  separate  views 

of  the  moving  picture.  The  ear,  on  the 
contrary,  is  exceedingly  cpuick  to  record 

its  impressions  of  sound  and  to  distin- 
guish one  impression  from  another  one 

that  follows  quickly  and  to  locate  the  df-' 
rection  from  which  every  faintest  sound 
comes. 

It  is  this  comparative  alertness  and 
keen  discrimination  of  the  ear  that  makes 

it  necessary  in  the  kinetophone  to  have 
film   and  phonograph  march   so   exactly 

Where  Edison  Made  Light  and 
Sound    March  in  Step 

The  good  sized  tent  illustrated  in  the 

annexed  photograph  was  used  by  Mr. 
Edison  in  a  difficult  detail  problem  in  the 
development   of    the   kinetophone.     The 

TENT   IN   WHICH   THE   KINETOPHONE   WAS 
DEVELOPED 
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together :  voice  and  action  must  be 

"taken,"  and  sound  and  sight  must  be 
reproduced,  absolutely  simultaneously. 

Any  bungling  here,  by  the  smallest  frac- 
tion of  a  second — as  by  trying  to  accom- 

pany the  action  of  the  film  by  sounds 

made  by  stage  hands  behind  the  screen — 
destroys  the  illusion,  and  it  has  been  on 
this  feature  of  the  problem  that  Mr. 

Edison's  inventive  effort  has  been  mainly 
employed 

He  had  to  develope  a  sound  recorder 
so  delicate  that  it  would  catch  the  faintest 

sound  waves  at  a  distance  of  40  feet — 
a  device  practically  as  sensitive  to  sound 

waves  as  the  film  is  to  light  waves — and 
then  connect  this  recorder  with  the  film 

camera  so  that  the  two  would  stay  in 
step. 

In  the  development  of  a  sound  recorder 
so  acutely  sensitive  the  apparatus  must  be 
vigilantly  protected  from  extraneous 
sounds  and  echoes,  just  as  the  sensitive 
film  must  be  protected  from  light  leaking 
into  the  camera,  and  it  was  in  order  to 
avoid  reflection   from  walls  and  ceiling 

that  Mr.  Edison  conducted  his  experi- 
ments in  this  tent,  pitched  in  the  yard 

at  his  factory. 

Manxman's  Electric  Railway 
The  Isle  of  Man,  although  a  small  and 

somewhat  out-of-the-way  island  in  the 
Irish  Sea,  possesses  a  very  well  equipped 
and  interesting  electric  railway.  The 
railway  connects  the  capital,  Douglas, 
with  the  several  small  cities  on  the  is- 

land and  in  doing  this  crosses  over  the 

rugged  ulterior. 
A  trip  over  this  electric  railway  line 

furnishes  the  traveler  with  some  of  the 

most  spectacular  scenery  in  the  world ; 
while  the  mountains  are  not  high,  the 

cliff's  and  gorges  are  in  places  almost 
appalling;  many  difficult  engineering 
problems  had  to  be  solved  in  building  this 
railroad. 

The  illustration  below  shows  a  bridge 

with  a  car  on  it,  the  photograph  being" 
taken  from  a  point  on  the  east  coast  of 
the  island. 

PICTURESQUE   RAILWAY   IN   THE   ISLE   Oh   MAN 
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Electricity  Supply  for 
Small  Communities 

The  increasing  de- 
mand by  small  commu- 
nities, farmers,  etc.,  for 

electricity  supply  where 
it  would  not  pay  to  build 
a  generating  station  has 
resulted  in  the  develop- 

ment of  weatherproof 
sub-stations  as  shown  in 

the  accompanying  illus- 
tration. This  type  of 

station  takes  current  di- 

rectly from  a  high  ten- 
sion transmission  system 

such:  as  is  common  in  this 

country  and  transforms 
the  current  from  the 

high  pressure  of  22,000 
or  33,000  volts  to  a  lower 
voltage.  In  some  cases  a 
distribution  voltage  of 
2,200  is  used  to  cover  a 
radius  of  two  or  three 
miles  and  at  various 

points  the  voltage  is 
again  stepped  down  to 

100  or  200  by  means  of  small  trans- 
formers. 

When  the  load  is  close  to  the  sub- 
station the  voltage  is  stepped  directly  to 

no  or  220  for  use  in  running  motors, 
and  supplying  lamps.  This  particular 
station  has  a  capacity  of  300  kilowatts  or 

400  horsepower  and  takes  current  di- 
rectly from  a  33,000  volt  system.  The 

outdoor  sub-station  has  a  low  cost,  does 
not  require  regular  attention  and  enables 

current  to  be  sold  at  a  profit  to  small  con- 
sumers in  rural  districts. 

A    WEATHERPROOF    SUB-STATION    WHEREBY    FARMERS    AND    SMALL 
COMMUNITIES  ARE  SUPPLIED  WITH   ELECTRIC  POWER 

ning  during  thunderstorms.  Reports 
were  compared  from  900  towns,  of 
which  560  possessed  telephone  systems, 

and  the  conclusion  drawn  was  that  a  net-" 
work  of  wires  lessens  the  danger  in  the 
ratio  of  1  to  4.6. 

Shielding  Off  Lightning 
It  is  reported  that  an  official  inquiry 

recently  made  in  Germany  concerning 

the  effect  of  telephone  wires  on  atmos- 
pheric electricity  showed  that  a  network 

of  such  wires  extending  over  a  town 

tended  to  diminish  the  danger  from  light- 

Uncle  Sam's  Storehouse  of  Elec- 
trical Knowledge 

The  United  States  government  bids 

fair,  in  time,  to  possess  one  of  the  great- 
est collections  in  the  world  of  literature 

relating  to  electrical  subjects.  Mr.  Her- 
bert Putnam,  the  Librarian  of  Congress, 

says  that  at  the  present  time  no  claim 
is  made  that  Uncle  Sam  has  gathered 
together  more  lore  on  the  subject  than 
is  contained  in  some  of  the  most  notable 

private  collections.  Indeed,  it  is  ad- 
mitted that  the  technical  libraries  in  the 

possession  of  some  of  the  electrical  so- 
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cieties  with  headquarters  in  New  York 
may  surpass  the  government  showing 
but  it  is  predicted  that  this  is  only  a 
temporary  condition. 

The  great  advantage  possessed  by  the 
electrical  divisions  of  the  Library  of 
Congress  is  that  this  Federal  institution, 
through  having  as  its  adjunct  the  United 
States  Copyright  Office,  automatically 
comes  into  possession  of  every  new  book 

on  an  electrical  subject  that  is  copy- 
righted in  America.  Under  the  law  two 

copies  of  each  copyrighted  work  must  be 

deposited  with  the  Register  of  Copy- 
rights (a  subordinate  of  the  Librarian  of 

Congress)  and  one  copy  of  each  work 
thus  deposited,  if  it  proves  to  have  any 
permanent  value,  is  immediately  placed 
in  the  regular  electrical  collection.  By 
this  same  process  the  library  secures,  as 

issued,  copies  of  all  the  leading  periodi- 
cals devoted  to  electricity  in  any  of  its 

branches  and  at  the  close  of  each  year  or 

upon  the  conclusion  of  a  volume  the  ac- 
cumulated issues  of  each  of  these 

trade  or  scientific  journals  are  bound 
and  become  available  for  reference. 
Two  divisions  or  classes  in  the  library, 

devoted  specially  to  electrical  subjects, 
embrace  most  of  the  literature  in  this 

sphere.  The  Division  of  Electric  Ap- 
paratus and  Instruments  has  at  the  pres- 

ent time  something  more  than  800 
books  whereas  more  than  2400  volumes 

have  places  in  the  Division  of  Electrical 
Engineering.  In  addition,  there  are  a 
number  of  works  on  electrochemistry, 
electrolysis,  electrolytes,  etc.,  so  that  all 
told  the  number  of  books  on  electrical 

topics  is  considerably  in  excess  of  3500 
volumes. 

The  Library  of  Congress  is  not  a  cir- 
culating library  in  the  ordinary  accept- 

ance of  the  term  but  the  public  is  free  to 
make  use  of  all  the  collections  for  ref- 

erence work  and  students  who  come  to 

Washington  to  have  the  advantages  of 
the  library  are  afforded  all  the  facilities 
of  an  admirably  arranged  reading  room. 
It  is  also  possible  in  many  instances  For 
engineers,   inventors   ami  other   persons 

who  are  seriously  engaged  in  electrical 
work  to  make  arrangements  whereby 

any  of  the  volumes-  in  the  Library  of 

Congress  which  they  may  desire  to  con- 
sult can  be  placed  at .  their  disposal 

through  the  temporary  transfer  of  the 
books  from  the  Washington  institution  to 
a  local  library  in  their  home  city. 

Stamp  Cancelling  and  Postmarking 
Machine 

One  of  the  most  economical  of  the 

time  and  labor  saving  devices  which  are 
being  introduced  by  the  United  States 
Post  Office  Department  in  the  post  offices 
of  all  the  larger  American  cities  is  the 

electrically  operated  machine  which  me- 
chanically cancels  the  stamps  and  im- 

prints postmarks  on  letters.  The  ma- 
chine, operated  by  ordinary  service  cur- 

rent, is  capable  of  performing  the  double 
operation  of  canceling  and  postmarking 

CANCELLING 
STAMPS 

at  a  speed  of  650  letters  per  minute.  In- 
asmuch as  the  average  speed  of  exper- 

ienced workers  in  hand  stamping 

letters  per  minute  it  may  he  appreciated 
that  this  machine  does  the  work  of  sex  en 
men.  In  addition  it  mechanically  counts 

the  enevlopes  that  pass  through  it.  The 
United  States  government  does  not  Inn 
these  machines  outright  bul  merely 

leases  them  from  the  inventor  and  man- 
ufacturer. 



Mr.  Edison  at  His  Everyday  Tasks 
By  FRITZ  G.  MARSTELLEK 

In  venturing  to  write  a  few  words 

about  Mr.  Edison's  personality,  I  do  so 
entirely  in  the  spirit  of  an  impartial 

observer  who  had  at  one  time  he,  oppor- 
tunity to  observe  the  characteristics  of 

the  great  inventor  and  who  learned  to 
admire  him  greatly.  I  shall  attempt  no 

character  sketch,  knowing"  well  that  great 
men  are  considered  from  many  points 
of  view  and  to  strike  the  keynote  of 

general  harmony  is  often  quite  impos- 
sible. Still,  some  incidents  recur  to  me 

of  little  everyday  happenings  at  the 
great  laboratories  of  Mr.  Edison,  in 
which  he  figured,  that  will  be  interesting 
to  a  great  many. 
The  faculties  of  concentration  and 

persistence  are  probably  the  fundamental 
tools  of  his  brilliant  success  and  his 

conquests  upon  the  lonesome  isle  of  in- 
dividuality. I  can  remember  well  the 

following  incident :  I  was  doing  night 
work  in  the  electric  testing  department, 
and  all  through  the  early  part  of  the 
night  I  heard  repetitions  of  a  particular 
opera,  reproduced  by  a  phonograph  in 
the  room  adjoining.  It  was  frequently 
exceedingly  monotonous  to  hear  the  same 

song — excellent  as  it  was — over  and  over 
again  for  hours  and  hours.  We,  of 

course,  knew  well  that  Edison's  "bull- 

dog" persistency  was  at  work  there,  try- 
ing to  search  for  and  remedy  the  seat 

of  some  little  fault  or  mechanical  defect 

his  critical  ear  discovered.  Suddenly  it 
stopped!  This  event  conveyed  to  us 
about  the  same  psychological  sensation 
as  when,  out  of  the  depth  of  silence  itself, 

there  unexpectedly  comes  forth  the  burst- 
ing sound  of  a  violent  explosion. 

Shortly  after  we  had  recuperated  from 
the  shock,  Edison  himself  appeared  at 
our  door  and  asked  in  his  good-natured 

way:  "Say,  boys,  what  time  is  it  any- 
how ?" 

"Half-past  two!"  we  responded  simul- 
taneously. 

"Hah!  Hah!"  he  laughed  most 

heartily,  "I  thought  it  was  about  eleven!" 
By  this  time  I  do  not  remember  ex- 

actly whether  the  old  gentleman  went 
back  to  work  or  not ;  presuming  how- 

ever my  memory  is  not  deceiving  me,  I 
believe  he  decided  that  morning  that  it 
might  perhaps  be  more  advantageouc 
to  put  off  the  endurance  race  between 

his  personal  "stick-to-it"  and  the  mechan- 
ical perversity  of  the  phonograph.  How- 

ever, we  knew  that  in  a  few  hours  the 
show  would  begin  all  over  again  until 
Edison  had  either  remedied  the  fault  he 
was  after  or  had  at  least  made  a  con- 

siderable step  in  its  improvement. 
Fie  can  keep  this  up  for  days  and 

days,  weeks  and  weeks — in  fact  for 
months  and  months !  In  view  of  all  this, 
it  may  seem  very  strange  indeed,  when 
one  stops  to  consider  the  fact  that  Edi- 

son rarely  if  ever  takes  physical  ex- 
ercises of  any  kind.  It  certainly  is  most 

phenomenal. I  have  never  seen  him  walk  more  than 

was  absolutely  necessary,  and  this  only 
within  his  spacious  laboratory.  Even 
to  his  residence,  not  more  than  ten 

minutes'  walk  from  the  laboratory,  he 
is  invariably  driven  in  an  electric  vehicle 
equipped  with  his  batteries. 

It  is  not  unusual  to  see  meals  brought 
in  a  basket  from  the  house  to  his  work- 

ing place  and  he  can  satisfy  his  modest 
appetite  either  in  the  big  library  or 
sometimes  within  the  very  imbroglio  of 

his  phonograph  testing  rooms. 
Like  most  men,  Edison  has  peculiari- 

ties of  his  own.  So,  for  instance,  that 
unfortunate  person  being  an  innocent 

devotee  of  the  fair  "Goddess  Cigarette" 
within  the  venerable  halls  of  Edison's 
omnipotence  most  assuredly  has  not 

much  chance  of  winning-  "the  old 
man's"  favor.  In  all  probability,  after 
having  received  from  him  a  kindly  hint 

to   "cut   it   out,"   and   having   failed   to 
260 
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observe  the  same,  somebody — anybody — 
might  suddenly  experience  the  discom- 

fort of  being  confronted  with  the  prob- 
lem of  looking  for  another  guarantee  of 

three  square  meals  a  day.  Yet  Edison 

has  apparently  no  general  objection  to 

one's  smoking  a  cigar  or  pipe,  or  chew- 
ing- a  good  brand  of  tobacco. 

It  does  not  require  any  effort  at  all  on 
my  part  to  recollect  the  following  little 
anecdote.  It  was  during  the  latter  part 

of  a  mid-winter's  afternoon  as  I  was  sit- 
ting at  my  desk  in  the  laboratory.  It 

was  about  the  time  when  one  is  in  doubt 

as  to  whether  it  would  be  more  economi- 
cal to  turn  the  light  on  or  wait  a  little 

while.  At  any  rate,  while  immersed  in 
this  sort  of  mental  speculation,  I  was 
called  back  from  the  land  of  empty 

thoughts  by  seeing  the  approaching  sil- 
houette of  the  master.  In  the  per- 

versity of  human  nature,  I  quickly  re- 
sumed the  attitude  of  the  diligent 

worker. 

"What  is  the  matter  with  you,  are 

you  going  to  smoke  that  stuff  too?"  he 
shouted  at  me  in  a  voice  that,  at  least, 
was  determined.  While  I  was  still 

wondering  what  he  was  talking  about, 
he  came  toward  me  and  suddenly  fell 
into  a  fit  of  most  youthful  laughter. 

After  having  enjoyed  himself  thorough- 
ly, he  turned  around  and  said  with  a 

smile,  not  of  the  sardonic  kind,  "Never 
mind.  That  pencil  you  have  in  your 

mouth  there,  looked  to  me  like  a  cigar- 

ette!" 
Edison  was  a  great  frequenter  of  the 

electrical  testing  department,  which  was 
quite  natural.  The  storage  battery,  his 
youngest   pet,   needed   the  constant  care 

and  supervision  of  its  creator.  Now 
and  then  he  would  sit  down  and  repre- 

sent some  of  his  suggestions,  as  they 
were  formed  in  his  resourceful  brain, 

by  hasty  sketches  upon  the  sheets  of 
some  pad  lying  around.  Often  he  would 
make  a  skilful  combination  of  desired 

lines  on  one  sheet,  without  turning  it 
over,  throw  it  on  the  floor  and  keep  this 
up  until  the  sheets  all  around  would  im- 

press me  like  the  dead  and  wounded  of  a 
great  battle.  I  often  wondered  why  he 
did  not  turn  each  sheet  over  before 

using  the  next  one  and  the  only  ex- 
planation I  can  make  is  that  he  saved 

perhaps  a  trifle  more  time,  which  is  so 
invaluable  to  him. 

Edison  hates  all  ostentatious  display 
and  mere  showing  off.  Among  older 
members  of  the  laboratory  an  incident 
representative  of  his  propensity  in  this 
respect,  is  well  known.  A  young  man  of 

the  laboratory's  office  appeared  one  day 
with  an  extremely  red  necktie. 

"Where  in  the  world  did  you  get  that 

tie  from?"  Edison  inquired,  without  an)' 
desire  to  be  inquisitive  about  this  detail. 
Before  the  speechless  man  of  the  office 
force  could  think  of  something  to  say, 
his  master  tapped  him  slightly  upon  the 
shoulder  and  spoke  in  solemn  voice : 

"For  goodness'  sake,  here  is  a  quarter; 

go  ahead  and  buy  another  kind  of  a  tie!" The  more  we  reflect  upon  these  few 
little  narratives,  typical  as  they  are. 
humorous  as  they  may  be,  yet,  leaving 
all  other  considerations  aside,  the  more 

they  show  us  that  a  man  like  Edi 
son,  with  all  his  greatness  and  hi-  spec 
tacular  triumphs,  is  after  all  very  human 
indeed. 
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Unique  Telephone 
Advertising 

An  illuminated  toll 

map  of  the  five  New- 
England  states,  repre- 

senting the  territory 
covered  by  the  New 
England  Telephone  & 
Telegraph  Company, 
has  recently  been  placed 
in  the  window  of  the 

Tremont  Street,  Boston, 
office  of  the  company, 
to  instruct  the  public  in 
the  value  of  using  the 
telephone  toll  lines  for 
inter-city  communica- 

tions and  quick  service. 
This  map  shows  all  the 
New  England  states  and 
cities  and  towns  having 
telephone  exchanges  and 
toll  line  connections  and 

graphically  illustrates 
the  low  cost  of  telephon- 

ing. The  map  is  six  feet  square,  made 
of  five  ply  soft  pine  stock. 

Distributed  throughout  the  New  Eng- 
land states  are  numerous  small  electric 

lights,  each  representing  a  city  or  town 
connected  by  the  New  England  Com- 

pany's system. 
The  mechanism  of  the  map  is  so  ar- 

ranged that  any  one  of  20  or  more  large 

toll  points  can  be  made  the  "key  city." 
The  lamp  representing  the  "key  city"  or 
point  of  display  is  red  and  remains  per- 

manently lighted,  the  other  109 .  lamps 
on  the  map  being  lighted  in  sequence  and 
the  toll  rate  between  the  two  illuminated 

points _ appearing  in  a  space  at  the  right 
of  the  map  on  an  apparatus  working  on 
the  principle  of  a  cyclometer.  On  this 
particular  map  Boston  is  the  fixed  point 
or  key  city,  but  Worcester,  for  example, 
could  have  a  similar  map  on  display,  with 

that  city  as  the  fixed '  starting  point  or 
key  city. 

The  rates  on  the  indicator  are  dis- 
played on  a  four  inch  ribbon  of  blue  silk 

AN  ILLUMINATED  TOLL  MAP 

taffeta,  233}i  inches  in  length  and  ex- 
tended over  six  rollers  or  drums  in  or- 

der properly  to  stow  its  length  away 
within  the  height  of  the  map.  The  rates 
are  marked  upon  this  ribbon  with  a  white 
elastic  paint. 

The  operating  mechanism  is  compara- 
tively simple.  A  small  motor,  approxi- 
mately 3}i  inches  in  diameter,  is  operated 

from  a  48  volt  battery  current  trans- 
mitted over  underground  circuits  from 

the  nearest  central  telephone  exchange 
office.  This  motor  is  connected  by  means 
of  worm  and  bevel  gears  to  a  large  cam, 
which  in  turn  is  connected  with  one  of 
the  six  drums  referred  to  above  in  such 

a  manner  that  every  7}4  seconds  this 
drum  is  rotated  sufficiently  to  bring  a 
new  rate  opposite  the  opening  provided 
for  display.  During  its  rotation  this 
drum  closes  an  electrical  contact,  which 
in  turn  operates  a  sign  flasher,  lighting 

a  lamp  representing  the  toll  point  corre- 
sponding to  the  rate  shown  upon  the 

ribbon. 
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Electricity  and  High  Explosives 

A  number  of  agencies  which  are  in- 
terested in  various  phases  of  world  prog- 

ress are  becoming  very  much  concerned 
over  the  subject  of  electricity  and  high 
explosives.  The  increasing  use  of  both 
these  forces — often  in  close  proximity — ■ 
in  the  arts  and  industries  is  the 

cause  of  the  present  organized  effort 
to  determine  the  relation  of  electricity 

to  high  explosives ;  the  dangers  in- 
curred ;  the  preventatives,  etc. 

Several  branches  of  the  national  gov- 
ernment are  conducting  investigations 

— for  instance,  the  investigation  by  the 
Department  of  the  Interior  of  the  danger 

of  using  electricity  in  the  vicinity  of  ex- 
plosives— and  they  have  enlisted  for  this 

research  work  the  services  of  Dr.  Charles 

E.  Munroe,  one  of  the  greatest  experts  in 

the  world  on  the  subject  of  high  ex- 
plosives. 

The  railroads  of  the  country  are  also 
making  a  very  exhaustive  investigation 
by  means  of  a  special  bureau  in  New 

York  City  over  which  Col.  Dunn,  an- 
other expert,  presides.  The  subject  is 

one  of  increasing  importance  to  trans- 
portation lines  owing  to  the  tendency  to 

electrify  our  railroad  systems. 

Bureau  of  Mines  and   its  Electrical 

Investigations 
The  electrical  section  of  the  United 

States  Government  Bureau  of  Alines  has 

as  its  object  the  investigation  of  all  the 
conditions  under  which  electricity  is 

used  underground,  in  order  that  assist- 
ance may  be  rendered  to  all  who  use  or 

manufacture  electrical  mining  equipment. 
It  is  the  aim  to  attempt  to  discover  the 
causes  of  accidents  from  the  use  of  elec- 

tricity in  mines  and  to  suggest  means  for 
the  prevention  of  such  accidents ;  to 
make  tests  of  the  safety  of  electrical 

equipment  under  conditions  must  con- 
ducive to  disaster,  etc.  Although  the 

primary  function  of  the  bureau  is  to  in 
vestigate  and  lest  rather  than  to  develop 

PROF.   CHARLES   E.   MUNROE,   EXPERT  ON    HIGH 
EXPLOSIVES,  MAKING  ELECTRICAL  TESTS 

ON    DYNAMITE 

new  inventions  in  this  held,  facts  arc 

frequently  brought  out  that  are  proving 
of  the  greatest  assistance  to  those  who 
are  engaged  in  designing  this  class  of 
electrical  equipment.  Motor  tests,  lamp 
tests  and  tests  of  insulation  are  a  few  of 

the  present  activities. 

A   MOTOR  UNDER  TEST  TO  DETERMINE  THE  LIA- 
BILITY OF  ITS  IGNITING   E\no>l\ 
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Telephone  Carried  by  the  Dumb- 

waiter    — 
The  manner  in 

which  a  single  tele- 
phone is  made  to 

take  the  place  of 

extension  tele- 
phones is  here 

shown.  The  instru- 
ment is  Installed 

upon  the  lift  of  the 
dumb-waiter  and  a 
sufficiently  long  and 
flexible  connection 

is  spliced  into  the 
telephone  circuit. 
All  that  is  then 

necessary  in  order 
to  answer  the  tele- 

phone from  any 

floor  is  to  pull  the  rope  of  the  dumb- 
waiter. 

TELEFHONE  IN  DUMB- 
WAITER 

Economy  of  Electric  Ironing  Ma^ 
chines 

While  at  first  glance  the  use  of  an  elec- 
trically heated  ironing  machine  in  the 

home  may  appear  to  be  expensive,  the 
example  of  the  great  popularity  of  the 
ordinary  electric  flatiron  and  its  superior- 

ity in  every  way  over  the  old  iron  heated 
over  a  fire,  teaches  us  not  to  be  too  hasty 
in  coming  to  conclusions.  The  expense 
of  operating  the  electric  flatiron  is  from 

five  to  six  cents  an  hour  depending  up- 
on the  rate  charged  for  current ;  and  at 

this  cost  no  one  who  has  used  the  electric 

iron  will  go  back  to  the  old  kind. 

If  the  electric  hand  iron  has  so  strong- 
ly established  itself  what  chance  is  there 

for  the  electric  ironing  machine  to  do 
likewise?  Let  us  see,  taking  as  an  ex- 

ample a  37  inch  machine  now  on  the 
market,  consuming  3,000  watts  per  hour, 
or  six  times  as  much  as  the  electric  hand 

iron.  It  will  not  take  more  per  ironing, 
as  the  ironer  would  do  the  work  in  one 

sixth  the  time  required  to  do  the  same 
work  by  hand  and  the  time  is  by  far  the 
most  important  element  to  be  considered. 

In  most  localities  the  laundresses  re- 
ceive about  $0.15  an  hour  for  this  work. 

No  housewife  would  care  to  value  her 

time  at  less  than  this,  so  that  the  saving 
on  each  week  would  be  approximately 
$1.00    for   an   ordinary    household.      In 

IRONING  MACHINE  WHICH  POSSESSES  ADVAN- 
TAGES FOR  HOME  USE 

many  households  the  ironing  is  a  much 
larger  one  with  a  consequent  greater  sav- 

ing. The  other  advantage  is  that  by  rea- 
son of  the  greater  pressure  employed  by 

the  ironing  machine,  a  more  beautiful 
and  even  finish  is  obtained,  and  on  ac- 

count of  the  large  volume  of  metal  in  the 
ironing  shoe,  the  chance  of  overheating 
is  reduced  to  a  minimum. 

Opening  a  Door    Over  2,600  Miles 
of  Wires 

Pressing  a  button  on  one  side  of  the 
world  to  start  a  celebration  on  the  oth- 

er side  is  nearly  always  a  formality  in 
which  the  imagination  forms  the  link 
between  the  two  objects.  At  the  proper 
moment  Queen  Mary  of  England,  sitting 
in  a  room  of  Buckingham  Palace  in  the 

city  of  London,  will  touch  an  electric  but- 
ton that  will  actually  swing  open  the  front 

doors  of  a  new  sanitarium  in  Toronto, 

Canada,  2,600  miles  distant.  Arrange- 
ments have  been  completed  to  that  effect, 
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and  it  will  require  not  less  than  fifteen 

wire  connection,  including  the  trans-At- 
lantic cable,  the  telegraph  systems  in  the 

Old  Country,  and  the  many  relays  be- 
tween Halifax  and  Toronto.  The  for- 

malities at  the  hospital  will  start  at  11 

o'clock  in  the  morning,  which  will  be 
4 :30  p.  m..  in  London. 

Combined  Street  Light 
and  Indicator 

A  new  device  for  the 

lighting  and  indicating 
of  streets  in  large  and 
small  tracts  of  land  has 

been  presented  by  a 
home  building  company 

operating  a  short  dis- 
tance north  of  Los  An- 

geles. In  addition  to 
having  the  effect  of  lighting 
eating  the  street,  this  monument  takes  the 
place  of  a  tract  marker.  During  the 
daylight  hours  the  names  of  the  streets 
are  plainly  visible,  while  at  night  the 
light  from  the  incandescent  lamp,  which 
is  placed  inside  the  cap  of  the  marker, 
shines  through  the  transparent  glass  of 
which  the  letters  of  the  street  names  are 
made.  In  addition  to  this  the  frosted 

glass  globe,  which  is  located  on  top  of 
the  cement  cap  and  which  contains  a  40 
candlepower  lamp,  acts  as  a  street  light. 

and   indi- 

Microphone  Detective 

In  France  there  is  employed  an  appli- 
cation of  the  microphone  to  detect  fire 

damp  in  mines.  This  is  its  principle:  If 
sound  waves  from  two  pipes  of  equal 
pitch  impinge  on  microphones  connected 
in  series  with  a  telephone,  a  clear  note  is 
heard;  but  if  one  of  the  pipes  emits  a 
slightly  different  note,  beats  will  be  heard 

in  the  telephone.  Here  is  the  applica- 
tion: One  pipe  is  placed  in  the  mine,  the 

other  above  ground,  and  they  are  Mown 
simultaneously.  Tf  the  air  in  (he  mine  is 
charged  with  fire  dam]),  it  will  produce  a 
different    note    from    that    produced    bv 

clear    air,    owing    to    the    difference  of 
density,  and  in  consequence,  a  series  of 
beats  in  the  telephone  gives  warning  of 
the  presence  of  fire  damp. 

Electric  Time  Signals 

Some  time  ago  the  Harvard  Observa- 
tory put  into  operation  a  most  interest- 

ing method  of  giving  time  signals  by  elec- 
tric Hashes.  By  a  relay  conned  oil 

directly  with  the  great  observatorj 
clock,  momentary  interruptions  are  made 
every  two  seconds  in  a  hank  of  electric 
lights,  with  a  pause  at  the  end  oi  each 
minute  and  a  longer  interval  at  the  end 
of  each  fixe  minutes,  during  which  time 

the  lights  bum  Steadily.  In  other  words, 
the  time  signals  formerly  given  by  heat- 
are  repeated  b)  electric  lights.  The 
Hashes  are  visible  for  a  distance  oi  ten 
miles,  or  li\e  limes  ,^  far  as  the  time  call 
could  be  seen  b\   the  naked  eye. 
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FAST  PLANT"  ON  THE  GREAT  LAKES  TRANSFERRING   IRON  ORE 

Ore   Unloaders  on  the  Great    Lakes 

It  is  significant  of  the  tendencies  of 

the  times  that  electricity  is  rapidly  super- 
seding all  other  forms  of  motive  power 

for  the  operation  of  the  remarkable  ma- 
chines which  mechanically  unload  the 

great  freight  steamers  employed  for  the 
transportation  of  iron  ore  on  the  Great 
Lakes.  There  are  three  standard  types 
of  ore  unloading  apparatus.  The  first 

is  the  "bridge  tramway"  type  of  hoist- 
ing and  conveying  apparatus.  The  sec- 

ond is  an  improvement  on  this  known, 

as  the  "fast  plant"  or  direct  unloader. 
The  third  is  the  automatic  unloader.  All 

three  make  use  of  clam-shell  or  grab 
buckets  which  scoop  up  the  ore  mechan- 

ically and  these  machines  are  so  arranged 
that  the  ore  lifted  in  buckets  from  the 

hold  of  the  ship  may  be  conveyed  at  will 
and  dumped  automatically  either  on  a 
stock  pile,  in  a  storage  bin,  or  on  the 
cars  which  are  waiting  on  railroad  tracks 
beneath  the  ore  unloaders  and  which  con- 

vey this  raw  material  direct  to  the  blast 
furnaces. 

The  operator  of  the  unloader,  con- 
troller in  hand,  is  so  located  that  he  can 

see  at  all  times  every  movement  of  the 
ore  bucket  under  his  control.  By  means 
of  these  electrical  marvels  a  10,000  ton 

ship  may  be  unloaded  in  less  than  one 
working  day. 

Forest  Rangers  and  Their  Odd 
Observatories 

Electric  power  transmission  line 

towers  have  been  "discovered"  by 
the  Forest  Service  rangers  as  look- 

out stations.  Whether  the  rangers  are 
trespassing  by  climbing  the  towers 
or  whether  the  towers  themselves 

are  trespassing  by  being  on  gov- 
ernment land  has  not  yet  been  deter- mined. 

In  the  vast  territory  comprising  the 
far  western  national  forests,  where  the 

fire  lookout  towers  erected  by  the  Ser- 
vice are  few  and  far  between-  the  power 

line  masts  are  used  regularly  by  rangers 
on  fire  patrol  duty.  In  lightly  timbered 

districts  these  towers  in  many  cases  fur- 
nish almost  the  only  point  of  vantage  for 

a  lookout. 
With  the  harnessing  of  the  mountain 

stream  to  the  turbine  a  network  of  these 
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FOREST  RANGERS  ON  THEIR  LATEST  TYPE  OF 

LOOK-OUT  TOWER 

Pierre  Loti  on  Sign  Lighting 

One  of  the  most  distinguished  writers 
of  the  Old  World,  Pierre  Loti,  has  just 
recorded  in  the  Century,  as  did  Arnold 

Bennett  in  Harper's,  his  night  impres- sions of  New  York  and  in  both  instances 

it  is  upon  "sign  lighting"  that  emphasis is  laid. 

"Far,  near  and  everywhere,  words  and 
sentences  are  written  over  the  city  in 
great  letters  of  fire,  last  for  an  instant, 
disappear,  and  then  reappear.  Figures 
gambol  and  gesticulate,  among  which  I 
already  have  some  old  acquaintances,  as, 
for  example,  the  goblin  who  brandishes 
his  colossal  tooth-brushes.  .  .  .  Seen 
from  here  the  city  looks  infinitely  large ; 
as  far  as  the  eye  can  reach,  electricity 

traces  zig-zags,  palpitates,  winks,  dazzles, 
and  finally,  toward  the  horizon,  merges  in 
a  diffused  glow  as  of  the  aurora  borealis. 
Never  before  has  New  York  seemed  to 

me  so  unmistakably  the  capital  of  mod- 
ernism ;  viewed  at  night  from  a  height 

like  this  she  fascinates  and  frightens.'' 

lines  is  gradually  being  woven  over  the 
public  domain.  In  the  picture  is  shown 
a  part  of  the  power  line  which  carries 
22,000  volts  across  a  corner  of  the  Pres- 
cott  National  Forest  in  Arizona. 

Magnetic  Separator 

The  magnetic  separator  is  the  latest 
method  of  picking  iron  objects  out  of 
materials  which  have  to  be  finely  ground, 
in  which  case  iron  bolts,  nuts,  nails,  etc. 

"would  damage  the  apparatus.  The 
material  is  carried  on  an  endless  belt  be- 

neath a  set  of  powerful  electro-magnets. 
The  poles  of  the  magnets  pick  up  the 
iron  objects  and  hold  them  to  the  slatted 
belt  which  travels  under  the  pole  faces 
at  right  angles  to  the  main  belt.  As  the 
slatted  belt  travels  to  the  left  the  nails, 

etc.  clinging  to  it  are  carried  out  from  the 
influence  of  the  magnets  and  drop  into  a 
chute. MAGNETIC    SEIWRATOfs 
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ELECTRIC  TOWBOATS   IN  THE   CANALS   OF   FRANCE 

Electric  towboats  of  the  type  shown  in  this  picture  have  just  been  put  into  use  on 
one  of  the  canals  in  France  and  are  working  very  well.  Current  is  taken  into  the 
boat  by  a  double  trolley  running  upon  the  two  500  volt  overhead  wires.  The  canal 
boat  is  of  the  kind  which  runs  by  hauling  upon  a  chain  which  is  laid  along  the  bottom 
of  the  canal,  and  in  the  middle  of  the  boat  is  installed  the  motor  driven  mechanism 
consisting  of  a  set  of  two  drums  each,  operated  by  a  50  horse  power  electric  motor. 
There  are  also  used  two  motors  of  the  same  size  for  running  the  screw  propellors  with 
which  the  boat  is  also  fitted.  The  boat  can  be  run  in  either  direction  without  any 
change,  as  it  is  built  alike  on  both  ends. 

Effective  Advertising  Display 

An  ingenious  motor  driven  advertising 
display  is  shown  in  the  accompanying 
photograph  taken  in  the  yard  of  a  large 
typewriter  factory.  The  company  made 
use  of  the  top  of  a  fire  pump  house  by 
building  a  glass  enclosure  with  a  pitched 
roof  to  house  a  model  of  one  of  its  stand- 

ard machines.  By  means  of  a  %  horse- 
power motor  in  the  pump  house  the 

wooden  model  is  rotated  during  the  day 
and  evening  at  a  speed  of  six  revolutions 
per  minute. 

This  unique  typewriter  exhibit  stands 
within  a  few  feet  of  the  street  and  is  a 

constant  topic  of  conversation  among 
passersby. REVOLVING  TYPEWRITER  DISPLAY 
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Testing  Mine  Gas  Ignition 

The  United  States  Bureau  of  Mines 

has  had  experts  at  work  studying  the  igni- 
tion of  mine  gases  by  the  filaments  of 

electric  lamps,  and  in  these  investigations 
extremely  original  apparatus  here  shown 
was  made  and  employed  to  bring  about 
certain  desired  conditions. 

A  gas-tight  box,  or  "gallery,"  as  it  was 
called,  was  made  for  containing  the  gas- 

eous mixture  (air  and  gas)  and  inside 
this  the  lamps  in  the  proper  apparatus 

were  tested.  The  most  explosive  mix- 
ture of  natural  gas  and  air  known,  namely, 

8.6  per  cent  of  the  first  and  91.4  per  cent 
of  the  second,  was  used  in  all  the  tests. 
One  illustration  shows  a  miniature 

lamp  in  a  holder  within  the  gallery  ready 
to  receive  the  breaking  test,  administered 
by  a  blow  of  the  hammer  upon  the  end  of 

a  rod  communicating  with  the  interior, 
the  blow  affecting  opposite  sides  of  the 
bulb. 

In  the  smash  test  the  bulb  was  held 

rigidly  in  such  a  way  that  it  could  be 
struck  squarely  by  a  sliding  rod. 

In  the  tip  breaking  test  the  lamp  was 
firmly  held  in  the  holder,  while  an  arm 
magnetically  controlled  and  actuated  by 
a  spring  swept  across  the  tip  of  the  bulb, 

breaking  it  off  clean  and  allowing  the  ex- 
plosive mixture  to  enter. 

In  the  puncture  test  the  lamp  bulb  was 
held  suspended  between  two  pointed  rods 
fitted  into  small  indentations  made  in  the 

bulb  by  a  blowpipe  flame.  One  of  the 
rods  was  movable.  Upon  closing  a  switch 
the  spring  actuated  arm  swept  around 
and  struck  the  movable  rod  a  blow  suffi- 

cient to  punch  a  small  hole  in  the  glass 
bulb. 

(1)  HOLDEK     USED     IN    SMASH     TESTS. 
(2)  TIP  BREAKING  TEST.  (3)  TESTING 
GALLERY  SHOWING  MINIATURE  LAMP  IN 
POSITION  FOR  BREAKING.  (4)  HOLDEPn 
USED  IN   PUNCTURE   TESTS. 



The   Painter  of  the  Deeps 
Quite  a  good  many  years  ago  a  group 

of  young  Irish  and  Scotch  boys  were  in 

the  habit  of  playing  tag  under  the  sur- 
face of  the  shallow  waters  of  the  Firth 

of  Forth  near  Edinburgh.  They  fitted 

themselves  with  belts  to  which  they  at- 
tached iron  weights  and  then,  slipping 

beneath  the  surface  of  the  cool  sea,  for 
45  seconds  they  were  in  a  new  world  of 

absolute  quiet,  of  wonderfut~eolor  and 
dimly  seen  distances.  With  graceful, 

undulating  strides  they  pursued  one  an- 
other until  their  bursting  lungs  com- 
pelled them  to  release  the  weights  and 

come  to  the  surface.  It  was  a  dangerous, 
foolhardy  game,  particularly  in  the  case 
of  one  fat  boy  whose  buoyancy  required 
him  to  use  double  weights  and  whose 
short  windedness  more  than  once  over- 

came him  so  that  he  had  to  be  dragged 
to  the  surface  by  the  other  boys  with  his- 
lungs  half  full  of  water. 

This  game  went  on  during  three  sum- 
mers and,  as  a  consequence,  years  after, 

there  was  given  to  the  world  a  new  art — 
no  less  bold  in  its  conception  than  color- 

ing pictures  in  the  shallow  depths  of  the 
sea.  One  of  the  boys  was  Zarh  H. 
Pritchard  whose  exquisite  paintings  of 
the  submarine  fairylands  that  exist 
under  the  Californian  and  Tahitian 
waters  are  now  much  in  demand. 

Young  Pritchard,  after  the  diving  per- 
formances alluded  to,  became  a  painter, 

following  the  somewhat  novel  method  of 
doing  his  work  upon  leather.  For  some 

years  he  prospered  in  England,  his  deco- 
rative work  in  particular  being  purchased 

by  members  of  the  royal  family  and 
other  prominent  and  wealthy  people  of 
his  country.  But  he  never  forgot  the 
utter  strangeness,  the  peacefulness,  of 
the  scenes  which  were  presented  to  him 
during  the  times  which  he  passed  under 
the  waters  of  the  sea.  Eventually  he 
painted,  from  memory,  some  of  the 
things  he  had  seen.  Upon  showing  these 
pictures  in  England  they  were  laughed  at, 

even  called  fakes.     "He  or  anyone  else 
2 

never  saw  anything  like  that''  was  the 
general  opinion. 

Ten  years  ago  he  came  to  California, 
and  among  the  friends  be  made  was  one 
to  whom  he  dared  to  show  those  first  sub- 

marine pictures.  Robert  Cameron  Rogers, 
who  had  left  Buffalo  to  live  in  Santa 

Barbara,  greeted  them  with  enthusiasm 
and  the  painter  was  assured  that  here  was 
a  new  art  which  Americans  would  accept. 
He  was  told  later,  by  Paul  Elder  of  San 

Francisco,  "Go  down  and  paint  while 
you  are  actually  under  the  water.  This 
idea  is  immense. in  its  possibilities — these 
pictures  are  different  from  any  others  in 

the  world." From  that  time  on  the  artist  had  but 

one  thought— to  paint  at  the  bottom  of 
the  sea.  He  went  out  in  boats  over 

those  wonderful  marine  growths  which 
exist  in  the  waters  about  Santa  Cruz,  the 
sister  island  of  Santa  Catalina.  Then  he 
spent  seven  months  in  the  islands  Tahiti 
and  Eimeo  in  the  South  Seas.  After 

endless  experiments  he  used  water  color 
paper  soaked  in  cocoanut  oil  and  stretched 

on  a  plate  of  glass  with  surgeon's  tape. 
Certain  o'il  color  pencils  also  would  per- 

mit of  use  under  water.  His  boyhood 
diving  enabled  him  to  hold  his  breath  for 
45  seconds  in  some  20  feet  of  water.  He 

went  down  many  times  to  sketch  any 
scene  in  full  color  which  he  afterwards 

painted.  But  the  limits  of  lung  power 

were  against  him.  The  incessant  re- 
turning to  the  surface  to  breathe  was  an 

exasperating  interruption  of  fascinating 
work  in  the  rendering  of  the  wonderful 

coral  structures  existing  beneath  the  sur- 
face. At  last  he  obtained  a  diving  suit 

and  went  down  for  the  first  time  into  the 

warm,  marvelously  clear  waters,  to.  be 
free  to  remain  below  for  long  periods, 

gazing  at,  studying,  drawing  and  coloring 
the  enchanting  landscapes  stretching 
away  into  the  blue  depths  of  the  ultimate 
haze  that  surrounded  him.  There  were 
mountains  and  between  them  silent  rivers 

and  lakes  formed  by  the  white  coral 
70 
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sands.  In  the  depths  were  seen  gliding 
forms,  shining  dimly,  the  great  fish  as 
phantoms.  In  parts  of  the  lagoons  a 
-fairyland  presented  itself,  of  growing 
corals  inhabitated  by  brilliantly  colored 
fish  disporting  themselves  in  the  clearly 
lit  shallow  waters. 

"Here,"  said  Mr.  Pritchard,  "I  was 
able  to  obtain  a  perspective  totally  differ- 

ent from  that  seen  through  the  glass 
bottoms  of  the  boats  sometimes  used  to 

look  upon  these  scenes.  That  is  like 
looking  down  upon  a  landscape  from  a 
balloon.  Now  I  was  down  in  the  depths 
and  could  look  up  as  well  as  outward, 
getting  a  far  better  impression  of  heights 

and  masses,  lights  and  shadows."  Re- 
member always  that  those  mountains  and 

rivers,  those  forests  and  lakes,  those 
jagged  precipices  and  unfathomable 
depths  shown  in  the  pictures  are  mini- 

ature scenes  in  reality.  Wearing  a 
diving  suit  one  is  able  to  enjoy  being  in 
the  depths  of  from  30  to  40  feet  and  in 

clearest  water  his  range  of  vision  ex- 
tends to  no  further  than  300  feet.  Under 

the  surface  all  sense  of  proportion  is  lost. 
There  are  no  trees,  houses  or  any 
creatures  which  would  enable  us  to  gauge 
the  size  of  the  amazing  formations. 
Things  near  one  become  gigantic  and 
distances  of  scores  of  yards  become 

scores  of  miles." 

"And  over  all  reigns  absolute  silence 
— absolute  calm.  It  is  this  strangeness, 
this  loneliness  that  fascinates  me,  and  it 
is  this  element  above  all  others  that  I 

think  is  found  in  my  pictures. 

"But  I  haven't  yet  attained  the  most 
interesting  effects  in  my  work.  Wait 
until  I  have  carried  out  the  plan  of  an 
electrical  engineer  to  illuminate  these 
fairylands  with  electric  light.  We  are 
now  working  on  this  scheme.  The  idea 
is  simple  enough,  for  electric  lights  have 
been  used  beneath  the  surface  by  divers. 
But  imagine  if  you  will  what  an  im- 

mensely greater  latitude  will  be  given  in 
making  my  pictures  with  a  powerful  sub- 

marine lamp  suspended  over  my  head. 
The   light   coming   down    from   the   sur- 

face is  cold — its  rays  perpendicular  to 
the  landscape  before  me.  Now  with  my 
electric  light  I  shall  have  a  sun  of  my 

own — it  will  give  me  warmer  light  fall- 
ing as  at  dawn  or  sunset  on  those  peaks 

and  mountain  sides  making  them  glow 
and  throwing  shadows  and  highlights  at 

points  where  there  was'  only  vagueness 

before." 

This  brief  outline  of  the  achievements 

of  the  submarine  painter  hardly  gives  one 
an  idea  of  the  absorbing  interest  of  work 

of  which  John  Burroughs  said  "we  see here  for  the  first  time  the  lands  from 

which  all  life  has  come."  The  painter 
delights  in  telling  of  the  ancestors  of  the 
birds  of  the  air,  the  fish  and  what  he 
hopes  to  do  in  the  future  to  enable  us  to 
understand  their  lives.  Lead  him  on  in 

conversation  and  perhaps  he  will  tell  you 
of  a  wild,  half  formulated  scheme  which 
was  unfolded  to  him  by  a  Norwegian, 
and  which  his  adventurous  spirit  may 
sometime  lead  him  actually  to  attempt. 
This  scheme  is  none  other  than  to  try  to 

find  physical  evidence — relics  even — of 
the  lost  Atlantis.  There  is  no  absolute 

proof  that  a  great  continent — Atlantis — 
existed  where  is  now  the  bottom  of  the 

Atlantic  Ocean.  But  there  are  many 
existing  facts,  such  as  similarity  in  the 
elements  of  language,  folklore,  legends; 
etc.,  of  races  living  on  the  two  sides  of 
the  Atlantic ;  certain  geological  proofs, 
etc.,  which  lead  the  scientist  to  believe 

that  such  a  great  continent  existed  -in  the 
past  ages  before  it  was  submerged,  and 
that  a  great  civilization  went  down  with 
it.  Of  this  lost  people,  they  say,  there 

are  some  remnants  left — the  Irish,  a  na- 
tion of  unknown  origin;  certain  peoples 

on  the  west  coasts  of  Spain,  Portugal, 
France  and  Africa  on  the  one  side  and  on 
the  other  the  descendants  of  the  ancient 

Incas  of  South  America — all  of  them 
with  this  thread  of  similarity  running 
through  ther  languages  and  legends  and 
their  arts. 
Now  the  scheme  of  the  Norwegian  in 

which  he  wishes  the  deep  sea  painter  to 
participate,  contemplates  the  building  of 
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a  modern  submarine  fitted  with  the  latest 

electrical  equipment — with  underwater 
searchlights,  outlet  tubes  for  sending  out 

divers  supplied  with  oxygen  from  with- 
in the  boat  and  any  other  ingeniously  con- 

trived paraphernalia  which  would  aid  in 
the  work.  This  submarine  is  then  to  ex- 

plore in  likely  places  at  moderate  depths 
and  try  to  discover  traces  of  the  lost 

people — perhaps  submerged  cities. 
The  idea  is  almost  phantastic  but  who 

knows  but  that  some  day  it  will  be  tried. 

Imagination  permits  us  to  see  this  sub- 
marine monster,  with  its  huge  electric 

eye,  prowling  about  in  the  depths.  After 
many  discouragements  it  comes  at  last  to 

the  remains  of  an  ancient  city  down,  far 
down  beneath  the  green  waters.  With  a 
shiver  in  the  dread  loneliness  and  dark- 

ness the  diver-painter  emerges  from  the 
pneumatic  tube  and  with  his  electric 
searchlight  gropes  about  among  the 
ruins.  At  last,  sitting  down  under  a 

portico  of  pre-Inca  times,  he  sketches 
what  he  sees  of  this  city  of  Atlantis  with 
its  turrets  and  battlements,  its  palaces 
and  slime  covered  walls  which — but  let 

us  tell  no  more,  awaiting  some  remark- 
able development  that  may  give  us  the 

perfect,  deep-sea  going  electric  craft 
which  will  in  safety  take  us  down  to  the 
lands  of  perfect  peace. 
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DUTCH  LABORERS  UNLOADING  PEAT 

Converting  Peat  Into  Electriritv 

A  number  of  the  leading  European 
nations  are  now  expending  considerable 
sums  of  money  in  experiments  designed 
to  discover  a  way  in  which  the  peat 
moors  or  peat  bogs  on  the  Continent  may 
be  converted  into  electricity.  Peat,  which 

has  been  denominated  the  "poor  man's 
coal,"  does  not  permit  of  heavy  shipping 
expense  or  freight  charges,  so  that  it  is 
desirable  that  some  means  be  found  to 

utilize  it  at  or  near  the  place  of  produc- 

tion. The  tests  thus  far  made  prove  that 

it  is  practicable  in  every  way  to  derive 

electricity  from  peat,  fuel  on  an  economi- 
cal basis  and  arrangements  are  com- 

pleted for  supplying  electricity  from 
such  source  to  a  number  of  German  and 
Dutch  cities  and  towns.  Incidentally,  it 

lias  been  disclosed  that  valuable  by-prod- 

ucts may  be  derived.  Indeed  it  is  ex- 
pected tliat  the  fertilizer,  tar  and  oth  >1 

by-products  will  pay  all  expenses  of 

operating  a  plant  for  generating  nectnc* 
ity  from  peat. 
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The  Queerest  Railroad  in 

World  to  Electrify 

the 

A  single  rail,  hung  at  a  height  of  about 
four  feet,  and  the  engine  and  train  split 
in  the  middle  and  hung  on  each  side  of 
the  rail ! 

That's  the  kind  of  a  railroad  Ireland 
is  to  electrify  if  present  plans  are  carried 
■out. 

Down  in  the  Southwest  of 

Ireland  is  the  fair  city  of  Lis- 
towel  in  the  famous  County 
Kerry.  Here  is  the  location  of 

the  Lartigue  Railway,  in  a  re- 
gion especially  frequented  by 

tourists  and  society  people.     It 

and   society   folk  wild   to    ride   down  to 

Ballybunion  on  our  line." 
The  idea  seeped  in  so  thoroughly  that 

by  February,  1888,  there  had  been  set  up 
the  Lartigue  railroad  and  bookings  for 
passage  were  one  constant  succession. 
To  be  dragged  up  to  Listowel  and  back 
astride  of  a  steel  rail  was  the  funniest 

thing  you  could  do. 

IN   LOADING    CATTLE    CARE  MUST    BE    TAKEN 
TO   DISTRIBUTE  THE   WEIGHT    EVENLY   ON 

THE   TWO  SIDES   OF  THE   CAR 

is  owing  to  the  fact  of  electricity's 
cleanliness  and  up-to-dateness  that  the 
present  improvements  are  wanted. 
Listowel  is  one  terminus  of  the  Lar- 

tigue, the  world's  queerest  railroad. 
Down  at  Ballybunion,  County  Kerry, 
on  the  seacoast  at  the  mouth  of  the 
Shannon,  and  a  famous  watering  place 
for  Irish  society,  is  the  other  terminus. 
The  towns  are  ten  miles  apart. 

Owing  to  Kerry  being  such  a  haven 
for  tourists  and  Ballybunion  being  a 
resort  for  the  minions  of  society,  there 
was  devised  by  a  genius  for  such  things 

the  Lartigue  railroad.  "If,"  insisted  he, 
"we  can  contrive  the  oddest  railroad  im- 
r.ginable,   we  shall   find   all   the   tourists 

They  didn't  have  to  hunt  for  the  fun 
either.  In  order  to  ride  comfortably  or 
safely,  the  weight  in  the  cars  had  to  be 
as  evenly  balanced  as  possible,  exactly 
the  contingency  that  has  to  be  considered 
in  fitting  out  a  train  of  pack  mules  with 

panniers. A  fat  woman  and  a  lean  lover  would 

find  themselves  comfortably  stowed  away 
perhaps   in  the  same   compartment,   but 
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lu'o  fat  lovers  were  likely  to  be  separated. 
Many  are  the  quarrels  that  the  guards 
have  had  to  meet  when  they  have  tried 

to  "balance"  their  load  of  passengers. 
Indeed,  to  "sort  out"  a  group  of 

tourists  for  the  Lartigue  railroad  is  no 
small  task.  The  exact  mixing  of  the 
lean  with  the  fat  and  the  fat  with  the 

lean,  so  that  the  dinky  little  passenger 
coach  shall  hang  on  the  rail  as  nicely 
balanced  as  the  needle  in  a  compass,  is  no 
easy  undertaking. 

Goodness,  but  it  is  a  crazy  railroad ! 
The  sight  of  it  makes  the  tourist  grin. 
The  engine  bisected  right  through  the 

gizzard,  as  it  were.  With  two  smoke- 
stacks, two  boilers,  and  two  everything 

else!  The  little  coaches  looking  some- 
thing like  two  ash  sheds  hitched  to- 
gether and  straddling  a  clothesline. 

"  Tis  the  r-road  of  tin  thousand  jokes, 

sorr,"  a  guard  on  the  Lartigue  line  told 
me,  "an'  there's  a  gossoon  do  be  plannin' 
a  book  about  this  r-road.  Shure,  I  bet 
'twill  be  a  big  wan! 

"But  'tis  a  proshperous  vinture.  We 
ar-re  niver  troubled  f-r-r  lack  av  passin- 

gers.  Th'  throuble  is  in  sushpindin  th' 
load  so  'twill  swing  aisy.  Make  it  too 
heavy  on  one  side  an'  it  seems  as  if  ye 
was  dhrunk  an'  was  runnin'  into  the 
ditch  ivery  furlong  ye  thravel.  Av  coorse, 

in  shwingin'  round  a  cur-r-ve,  th'  'cin- 
trifigal  foorce,'  they  calls  it,  sort  av 
shwings  th'  outer  half  av  a  coach  outward 
an'  if  we  wint  fasht  enough  we'd  land  in 

a  bog  intirely,  f-r-r  'twould  shplit  th' 
dommed  thrain  down  the  shpine!" 

The  man  who  devised  the  Lartigue 

line  certainly  was  a  genius.  It's  the 
queerest  and  the  funniest  railroad  in  the 
world. — Livingston  Wright. 

LOCATING  THE  ENEMY  BY  SEARCHLIGHT 

This  night  photograph  of  a  Dion  war  automobile  searchlight,  was  taken  under 
actual  service  conditions  during  manoeuvres  in  the  vicinity  of  Paris  and  Versailles, 
France.  It  shows  how  the  beam  is  sent  out  over  a  long  distance  in  order  to  discover 
the  whereabouts  of  the  enemy.  The  current  for  the  powerful  arc  lamp  conies  from 
a  dynamo  driven  by  the  engine  of  the  automobile.  A  second  searchlight  illuminated 
the  automobile  on  the  side  toward  the  observer  during  the  time  that  the  exposure  of 
the  negative  was  being  made. 
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Universal  Projecting  Lantern 

The  problem  of  a  universal  arc  lamp 
projecting  lantern  seems  to  be  very  well 
solved  in  the  neat  and  compact  appara- 

tus which  is  coming  into  use  in  Paris, 
In  the  first  place  it  allows  of  projecting 
postal  cards,  book  or  newspaper  prints, 
botanical  specimens  and  the  like  by  an 
entirely  new  method.  The  card  lies  upon 
a  sloping  board  and  the  arc  light  falls 

upon  it.  Above  is  a  silvered  glass  mir- 
ror of  special  kind  with  a  lens  in  front 

of  it,  so  as  to  throw  the  reflected  image 
on  the  screen.  To  transform  for  lantern 

slide  use,  the  sloping  board  is  swung  up 
to  a  horizontal  position  to  allow  the  light 
to  pass  directly  across  and  through  the 
central  hole,  putting  the  slides  in  the 
spring  holders  on  the  outside  and  using 
the  lens  which  is  seen  in  front.  The 

upper  lens  and  mirror  are  now  out  of 
use.  The  same  position  of  the  lantern  is 
used  for  moving  picture  projection,  and 
here  the  picture  machine  is  mounted  in 
front  of  the  lantern,  as  the  lower  view 
shows. 

UNIVERSAL  LANTERN  — AT  THE  TOP  ARRANGED 
FOR  PROJECTING  POSTAL  CARDS,  IN  THE  MIDDLE 
FOR  DIRECT  PROJECTION  OF  SLIDES,  AT  THE  BOT- 

TOM FOR  MOTION  PICTURE  FILMS 

Respect  the  Power  of  Electricity 

Although  electricity  as  a  means  of 

applying  power  no  doubt  causes  less 
accidents  to  workmen  and  people  gener- 

ally than  mechanical  sources,  due  to -the 
respect  in  which  it  is  held  and  the 
slight  possibility  of  coming  in  contact 
with  it  owing  to  perfection  in  modern 

insulating  methods,  still  it  should  be  un- 
derstood that  all  electrical  currents  of 

sufficient  power  to  be  of  use  industrially 

may  be  dangerous,  and  whether  the  ten- 
sion is  only  100  volts  or  reaching  into  the 

thousands,  a  current  passing  through  the 
body  may,  under  certain  conditions,  be 
fatal.  A  writer  in  Cosmos,  the  Parii 
scientific  journal  has  this  to  say  upon  the 

subject:  "The  danger  depends  upon  the 
amount  which  passes  through  the  bod}- ; 
any  current  greater  than  one  tenth  of  an 
ampere  may  have  fatal  results.  A  case 
may  occur  in  which  the  tension  of  the 
current  exceeds  100  volts;  if  the  subject 

is  in  contact  with  large  conductors,  or- 
conducting  surfaces,  metallic  or  moist,  or 
if  he  is  wet  in  any  way  or  sweating,  the 
intensity  may  reach  or  exceed  one  tenth 
of  an  ampere.  Therefore  the  tension  of 
the  current  is  not  the  only  element  to  be 
considered.  Thus  a  dog  weighing  25 
pounds  has  resisted  a  tension  of  4500 
volts  applied  at  seven  points  in  such  a 
way  that  the  amount  of  current  passing 
through  his  body  was  less  than  one  half 
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an  ampere ;  when  by  changing  the  con- 
tacts the  intensity  was  raised  to  nine 

tenths  of  an  ampere,  he  was  immediately 
killed.  Another  dog  was  submitted  to  a 
tension  of  only  58  volts ;  he  was  un- 

affected as  long  as  the  intensity  remained 
below  one  tenth  of  an  ampere,  but  as 
soon  as  it  rose  above  that  point  he  was 
killed,  notwithstanding  the  low  tension. 

''Practically,  the  duration  of  the  pass- 
age of  the  current  through  the  body  does 

not  seem  to  be  of  consequence ;  at  least 
when  the  contact  has  continued  for  five 
seconds ;  at  the  end  of  that  time  the 
victim  is  dead. 

"The  heart  is  the  organ  of  the  body 
which  is  most  susceptible  to  the  effects 
of  the  current ;  in  practically  all  accidents 
its  stoppage  alone  is  the  immediate  cause 
of  death.  Animals  which  have  resisted 

perfectly  when  the  current  was  intro- 
duced by  means  of  electrodes  applied  one 

at  the  top  of  the  head  and  the  other  at 
the  chin,  succumbed  immediately  when 
the  electrodes  were  placed  on  the  fore 

and  hind  paws,  so  as  to  cause  the  pas- 
sage of  the  current  through  the  heart. 

"The  frequency  of  industrial  alter- 
nating currents,  whether  of  25,  42  or 

75  periods  per  second,  does  not  appear  to 

affect  the  gravity  of  the  accidents  pro- 
duced. But  it  has  been  found  that  the 

alternating  current  is  always  more  dan- 
gerous than  the  continuous  current.  The 

reason  of  this  seems  to  be  that  the  alter- 

nating current  provokes  muscular  con- 
traction and  excretions  of  the  skin,  two 

phenomena  which,  in  affecting  the  con- 
tact, facilitate  the  passage  of  the  current 

through  the  body  and  consequently  ag- 
gravate the  effects  of  the  accident." 

Ice  Cream  Frozen  Without  Ice 

An  English  firm  has  developed  an 
ice  cream  freezer  which  does  not  employ 
ice  in  its  operation.  Instead,  the  outfit 
embodies  a  miniature  refrigerating  plant. 
A  motor  of  one  horsepower  capacity 

drives  a  pump  which  compresses  car- 
bonic acid   gas.     This   compressed   gas 

passes  through  coiled  pipes  in  the 
freezer,  and  surrounding  the  cream  can 
in  place  of  the  usual  cracked  ice.  As  the 
gas  expands  in  the  pipes  it  absorbs  heat 
as  in  the  usual  refrigeration  system  and 

the  pipes'  become  extremely  cold,  freez- ing- the  cream. 

Truing  Up  the  Commutators 
In  many  installations  of  direct  current 

machinery,  the  "truing  up"  of  the  com- 
mutators (which  is  periodically  neces- 

sary, the  frequency  of  same  depending 
TRUING    A   COMMUTATOR 
WHILE  THE   MACHINE   IS 
DELIVERING   CURRENT 

upon  the  care  and  intelligence  with 
which  they  are  operated)  usually  means 
that  the  machine  is  out  of  commission 

during  the  operation. 
The  illustration  shows  a  device  re- 

cently designed  and  marketed  that  can 
be  used  while  the  dynamo  is  supplying 
current,  and,  in  case  he  dynamo  under 
repair  is  the  only  source  of  electricity, 
it  is  necessary  for  it  to  run,  as  the  motor 

which  drives  the  grinding  wheels  would 
have  to  obtain  its  current  therefrom. 

All  that  remains  to  be  done  after  the 

standards  are  adjusted  and  the  coarse, 

non-conducting  wheel  placed  in  contaci 
with  and  revolving  in  the  opposite  di- 

rection to  the  commutator,  is  to  change 
the  wheels  as  the  work  progresses  to 
ones    of    liner    abrasive    construction    so 

that  a  smooth,  final  finish  nu\  he  ob- 
tained. 
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Homemade  Vacuum  Cleaner 

With  a  little  mechanical  ability  and  in- 
expensive materials,  this  device  for 

making  the  housekeeper's  work  easier 
was  built  by  the  owner.  The  dust  re- 

ceptacle, motor  and  fan  are  mounted,  as 

mental  reasons,  used  the  magic  wire  very 
often.  Under  their  regime,  there  was  one 
lonely,  idle  telephone  in  the  White 

House,  used  by  the  servants. 
With  McKinley  came  a  new  order  of 

things.  To  him  a  telephone  was  more  than 

a  necessity.  It  was  a  pastime,  an  exhilar- 

1\                       rf 
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SHOWING    THE    HOMEMADE    VACUUM    CLEANER    IN 
USE  AND  THE   PARTS   ENTERING  INTO 

ITS  CONSTRUCTION 

shown  in  the  diagram,  on  a  rolling  plat- 
form. There  is  a  cylindrical  tank  (a) 

and  a  volute  fan  (b),  which  draws 
through  the  dust  bag  (c)  and  discharges 
through  the  outlet  (d).  The  partition 
ends  are  of  wood,  fitted  so  as  to  be  air 
tight.  The  motor  which  runs  at  1,120 
revolutions  per  minute  operates  the  fan 
at  3,000  revolutions  per  minute  by  a 
rawhide  gear.  The  dust  bag  is  held  by  a 
wire  ring  (e),  which  fits  into  an  angular 
groove  in  the  wood  seat  (f).  The  head 
(g)  is  held  in  position  by  carriage  bolts 
(h)  and  wing  nuts  and  the  felt  washer 
(i)  makes  the  joint -air  tight. 
A  Westinghouse  1-6  horsepower  small 

motor  is  attached  to  the  vacuum  cleaner 

platform  by  bolts  and  wing  nuts  so  that 
it  can  be  easily  removed  for  other 

purposes. 

Presidents  and  the  Telephone 

Garfield  was  the  first  among  American 

presidents  to  possess  a  telephone.  An  ex- 
hibition instrument  was  placed  in  his 

house,  without  cost,  in  1878,  while  he  was 
still  a  member  of  congress.  Neither 

Cleveland    nor    Harrison,    for    tempera- 

ating  sport.  He  was  the  one  president 
who  really  reveled  in  the  comforts  of 
telephony.  In  1895  he  sat  in  his  Canton 
home  and  heard  the  cheers  of  the  Chicago 
Convention.  Later  he  sat  there  and  ran 

the  first  presidential  telephone  campaign ; 
talked  to  his  managers  in  38  states.  Thus 
he  came  to  regard  the  telephone  with  a 
higher  degree  of  appreciation  than  any 
of  his  predecessors  had  done,  and  eulo- 

gized it  on  many  public  occasions.  "It  is 
bringing  us  all  closer  together,"  was  his 
favorite  phrase. 

To  Roosevelt  the  telephone  was  mainly 
for  emergencies.  He  used  it  to  the  full 
during  the  Chicago  Convention  of  1907 
and  the  peace  conference  at  Portsmouth. 

To  Taft  the  telephone  was  the  common 
avenue  of  conversation.  He  introduced  at 

least  one  new  telephonic  custom — a  long 
distance  talk  with  his  family  every  eve- 

ning when  he  was  away  from  home.  In- 
stead of  the  solitary  telephone  of  Cleve- 

land-Harrison days,  the  White  House  has 

now,  in  President  Wilson's  time,  a  branch 
exchange  of  its  own — Main  6 — with  a 
sheaf  of  wires  that  branch  out  into  every 
room  as  well  as  to  the  nearest  central. 
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Red  Cross  Sign  for  Physician's  Auto 
It  is  frequently  the  case  that  doctors 

have  to  exceed  the  automobile  speed  lim- ' 
it  on  their  way  to  emergency  cases.     At 

RED  CROSS  SIGNAL  FOR  PHYSICIAN'S  AUTOMOBILE 

night,  when  their  usual  red  cross  signs 
are  not  visible,  frequently  delays  occur 
on  account  of  necessary  explanations. 
To  avoid  these  interruptions  a  doctor  had 
a  sign  constructed  of  metal  and  glass  and 
mounted  on  his  machine  as  shown.  In- 

side the  cross  is  placed  a  small  electric 

light  connected  with  a  storage  battery  cir- 
cuit. 

Aerial  Railway  Over  Niagara 
Whirlpool 

An  aerial  railway  will  be  constructed 

over  the  Niagara  River,  some  time  dur- 
ing this  summer.  The  line,  which  will 

be  about  a  third  of  a  mile  long  and  oper- 
ated by  electricity,  will  be  composed  of 

a  single  strand  of  cable,  suspended  im- 

mediately above  the  celebrated  whirl- 
pool. The  company  which  has  applied 

to  the  Niagara  Park  Commission  is  a 
Spanish  one,  operating  aerial  roads  to  the 
summit  of  the  mountains  in  Spain.  The 
banks  of  the  Niagara  being  of  a  great 
height  will  require  the  erection  of  two 
towers  of  gigantic  dimensions  in  which 
the  aerial  cars  will  take  on  their  passen- 

gers. Cables  will  draw  the  vehicle  from 
side  to  side  at  a  leisurely  rate  and  several 
stops  will  be  made  on  the  way  to  give 
patrons  their  fill  of  scenery.  At  night 

the  cables  and  cars  will  be  brilliantly  il- 
luminated and  it  is  planned  even  to  carry 

a  searchlight.  The  company  claims  to 
have  had  a  history  free  from  serious 
accident. 

An  Ocean  Cableway 

A  company  has  been  organized  at  Los 

Angeles,  Calif.,  to  construct  an  amuse- 
ment device  at  Venice,  Calif.,  one  of  the 

beach  resorts  near  Los  Angeles.  Tt  i-. 
planned  to  build  a  pier  2,000  feet  out 
in  the  Pacific  Ocean  to  serve  as  the  sea 

end  anchorage  of  an  endless  cable,  the 
shore  end  to  be  placed  at  the  sea  end  of 
one  of  the  piers  already  in  use. 

The  cable  is  to  carry  small  passenger 
cars  seating  six  people  and  the  trip  can 
be  made  from  the  shore  pier  out  over  the 

Pacific  2,000  feet  and  return,  or  passen- 

gers may  stop  off  at  the  outer  pier  to  en- 
joy deep  sea  fishing,  dancing  and  other 

amusements  there  provided.  The  com- 
pany intends  to  lay  a  cable  from  the 

shore  to  the  pier  and  string  colored  elec- 
tric lights  below  the  surface  of  the  ocean 

for  the  entire  distance.  The  power  is  to 
be  electrical. 



The  Lord  of  the  Ether 
An  Autobiographical  Sketch  Written  in   1949  in  which  is  Related  the  Coming 

of  the  Wave  Annihilator 

By  HY. 
I  have  been  asked  to  sketch  a  brief 

history  of  my  career  as  "Lord  of  the 
Ether."  It  does  seem  absurd  to  again 
put  into  print  the  story  of  the  coming 
of  the  Wave  Annihilator,  a  tale  which 
every  school  child  knows  by  heart. 

Nevertheless  I  will  jot  down  a  few 

facts,  for  since  the  United  States  govern- 
ment took  over  the  control  of  the  Ether 

Trust  two  years  ago  (1947),  time  has 
hung  heavily  on  my  hands. 

I  was  graduated  from  the  University 
of  Nebraska,  class  of  1898,  with  a  degree 
in  electrical  engineering.  I  had  dabbled 
in  electrical  research,  but  it  was  not  until 
1913  that  I  hit  upon  the  great  discovery 
which  as  you  know  gave  me  absolute 
control  of  the  world  for  a  long  period  of 

years. 
A  copy  of  our  prospectus  dated  March 

17,  1913',  will  explain: 
ANNOUNCEMENT  EXTRAORDI- 

NARY!! 

THE    UNIVERSAL    ETHER    CON- 
TROLLING CORPORATION! 

At  last  we  are  ready  to  spring  it  on 
an  unsuspecting  world ! 

AS  A  JOKE  1  WAS  DUBBED  "LORD  OF  THE  ETHER' 

We  have  a  proposition  that  will  make 
the  Oil  Trust,  the  Steel  Trust,  the  Beef 
Trust  and  the  Peanut  Trust  fade  to 
insignificance. 

This    "Ether    Trust"    as    it   has   been 

GAGE 

dubbed  by  the  press  is  to  be  owned  by  the 
little  fellers,  the  common  people,  and  it 
will  give  the  Boodle  Barons  the  jolt  of 
a  lifetime. 

On  June  1,  1913,  we  will  receive  sub- 
scriptions for  the  stock. 

There  are  to  be  one  million  shares, 

par  value  $100. 
No  person  can  buy  more  than  one 

share. 
A  certain  number  will  be  allotted  to 

each  country  of  the  globe,  according  to 

population. 
THE   WAVE  ANNIHILATOR! 

We  have  absolute  control  of  the  ether 

on  this  planet !  This  is  made  possible  by 
the  invention  of  the  Wave  Annihilator, 
a  very  simple  machine  which  has  at  its 
mercy  every  form  of  ether  wave  motion 
known  to  science,  be  it  electricity,  light, 
heat,  sound,  magnetism  or  what  not. 

As  you  know,  all  these  wave  motions 
are  made  possible  through  the  existence 
in  all  space  of  an  intangible  medium 
which  is  called  the  ether. 

From  the  day  our  company  begins  ac- 
tual operations,  without  our  license,  no 

one  can  produce  or  make  use  of  elec- 
tricity, light,  heat  or  sound  ! 

We  are  prepared  to  sell  rights  to  use 
the  ether  to  any  and  all  companies  or 
individuals  who  pay  our  price.  All 
others  are  hereby  warned  to  keep  out. 

Our  patents  are  granted  in  all  coun- 
tries.    Our  rights  are  secure. 

We  want  only  the  common  people  in 
this  company.     No  rich  men  need  apply. 

We  are  going  to  put  the  control  of  this 
world  into  the  hands  of  the  working  man 
who  produces  its  wealth  by  the  sweat  of 
his  brow ! 

Will  you  be  one  of  the  lucky  men  to 
get  a  share  on  June  1  ? 

Needless  to  say,  the  announcement  of 
280 
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my  proposition  started  a  laugh  that  was 
heard  round  the  world.  It  was  then  that 

I  was  dubbed  "Lord  of  the  Ether,"  as  a 
huge  joke,  but  you  all  know  how  the  joke 
reacted. 

The  wise  guys,  the  scientific  sharks,  the 

high-brows,  and  the  know-it-alls  pooh 

poohed  until  they  didn't  have  a  pooh 
pooh  left.  It  all  worked  out  just  as  I 
had  planned.  The  big  fellers  sat  on  the 

fence  and  laughed  themselves  to  suffoca- 
tion. 

But  the  crop  of  suckers  is  now  and 
ever  shall  be  unlimited.  I  depended  on 
them  to  take  my  stock.  I  knew  they 

would  bite  on  any  kind  of  a  hare-brained, 
wild-eyed  scheme  that  promised  big 
returns. 

June  1,  1913,  saw  such  a  wild  scramble 
for  stock  that  riots  resulted.  To  be 
brief,  the  allotment  was  over  subscribed 
50  times  in  this  country,  and  nearly  the 
same  in  others. 

Now  I  had  them  all  just  where  I 
wanted  them.  The  Lord  of  the  Ether 

was  ready  to  go  after  the  scalps  of  the 

scoffers.  I  had  been  called  forty  thou- 
sand kinds  of  a  crook  and  scoundrel,  but 

had  put  a  padlock  on  my  lips  and  had 
thrown  away  the  key. 

Things  began  to  happen. 

First  by  way  of  a  sample  demonstra- 
tion, the  biggest  wireless  company  was 

served  the  following  notice : 
On  and  after  twelve  (noon)  July  1, 

1913,  you  will  be  required  to  remit  to 
this  company  annually,  for  use  of  the 
ether,  the  sum  of  $50,000.  If  your  check 
is  not  in  our  office  by  that  date  your 
ether  will  be  shut  off. 

"Universal  Ether  Controlling  Corpora- 
tion. " 

Again  the  world  was  set  a-giggle. 
This  was  richer  than  French  pastry. 
The  ether  would  be  shut  off?  Wow! 

That's  a  corker!  The  newspapers  threw 
a  fit,  the  cartoonists  handed  me  a  vote  of 
thanks  for  giving  them  someone  besides 
Teddy  to  cartoon. 

A  few  days  later  1  issued  this  ulti- 
matum to  the  Associated  Press  : 

As  a  demonstration  to  the  public  I  will 
put  out  of  business  for  two  days  any 
New  York  newspaper  which  prints  to- 

morrow any  knocks  on  Yours  Truly, 
"Lord  of  the  Ether." *  *  *  *  *. 

Next  day  the  press  went  wild.  Some 
even  declined  advertising  to  get  more 
space  to  swat  me.  I  picked  the  one  most 
offensive,  and  gave  out  this  interview  : 

The  New  York  Daily  Blank  will  issue 
no  paper  tomorrow  or  next  day. 

By  Order,  "Lord  of  the  Ether." 

THROUGH  THE  CONTROL  OF  ETHER  WAVES  WE 
ARE  GOING  TO  GIVE  THE  MANAGEMENT  OF 

THE  WORLD  INTO  THE  HANDS  OF  THE  WORK- 
ING  MAN. 

Thinking  perhaps  T  was  going  to 
throw  a  bomb,  the  Blank  office  was  sur 

rounded  by  detectives,  and  I  was  shad- 
owed by  a  flock  of  them. 

The  first  edition  of  the  Evening  Blank 
was  on  the  press  at  ten  next  morning 

The  pressman  threw  the  switch  ot"  the big  motor,  but  not  a  wheel  of  the  giant 

presses  turned 
"Phone  the  boss,  quick!"  shouted  the 

foreman. 

"Can't  set  am   answer !     Phone's  out 
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o'  whack!"  answered  an  assistant  soon 
after. 

The  managing  editor  was  reached  by 
messenger.  He  went  up  in  the  air,  and 
tried  to  go  down  in  the  elevator. 

"Nothin'  doin' !"  said  the  elevator  man. 
"The  electric  motor  is  on  the  fritz !" 

Just  as  the  editor  ran  down  the  last  of 
the  fourteen  flights  of  stairs  into  the 
press  room,  the  electric  lights  went  out. 
Total  darkness  in  the  sub-basement  was 
the  result. 

No  paper  was  issued  by  the  Evening 
Blank  for  two  days. 

July  1  approached  and  no  check  came 
from  the  wireless  company. 

At  noon  I  phoned  to  the  manager. 

"This  is  the  Lord  of  the  Ether,"  said 
I.  "I  have  received  no  remittance  for 
your  license.  Your  ether  is  now  shut 

off." And  it  was.  Their  spark  went  crash- 
ing to  the  aerials,  and  the  message 

seemed  to  be  on  its  way,  but  they  soon 
found  no  answer  could  be  received  from 

any  station. 
I  will  give  another  of  these  early  ex- 

periments which  will  help  to  show  how 
the  big  fellers  were  taught  to  sit  up  and 
beg  and  eat  out  of  my  hand. 

I  served  this  notice  on  the  telephone 
company : 

It  has  come  to  our  notice  that  you  are 
using  the  ether  without  license  from  our 
company.  We  have  fixed  a  flat  rate  for 
unlimited  calls  at  $100,000  per  year,  for 
you.  Same  is  now  due.  If  not  paid 

within  three  days  you  will  have  to  im- 
port your  ether  from  another  planet  as 

you  cannot  use  ours. 
"Lord  of  the  Ether." 

And  three  days  later,  not  a  phone  in 
the  great  city  was  in  operation.  The 
metropolis  was  at  a  standstill,  and  the 
world  stood  aghast ! 
Next  day  I  received  a  check  for 

$100,000  from  the  telephone  company 
and  for  $50,000  from  the  wireless  com- 

pany, and  had  served  similar  notice  on 
most  of  the  big  corporations  throughout 
the  United  States. 

Then  I  went  after  the  theatrical  trust. 

Told  them  to  ante  up  their  license  or  not 
a  sound  would  come  from  the  lips  of  one 
of  the  performers  in  their  theaters  that 
night. 
The  plays  opened,  the  actors  appeared, 

the  choruses  trooped  in,  but  not  a  peep 

issued  from  their  throats,  and  not  a  per- 
son in  the  audience  could  utter  a  word 

for  the  space  of  fifteen  minutes. 
As  I  expected,  I  received  a  hurried 

phone  call  from  the  manager. 

"Let  our  shows  go  on.  I  am  sending 

a  messenger  with  check  for  our  license." 
And  so  it  worked  all  over  the  country. 

I  was  Lord  of  the  Ether  in  reality,  and 

the  common  people  for  once  in  the  his- 
tory of  the  world  became  masters  of  the 

universe. 

The  Ether  Trust  stock  soared  to  fabu- 
lous prices  and  within  a  year  every 

owner  of  one  share  became  a  rich  man. 

Within  two  years  they  rammed  into  the 
millionaire  class.  In  five  years  they 

were  crowding  the  multi-millionaires  out, 
and  usurping  their  places  by  buying  up 
interests  in  all  the  ether  using  monopolies. 
In  ten  years  they  owned  and  controlled 
all  the  great  corporations  of  the  world. 

This  brings  us  to  that  eventful  year 
of  1923,  when  the  one  great  fact  came 
home  to  me,  that  the  common  people 
whom  I  had  lifted  up  to  undreamed 
wealth  and  power  were  oppressing  the 

former  upper  classes,  and  gradually  re- 
ducing them  to  a  state  of  abject  slavery. 

Another  five  years  would  see  the  cer- 
tain establishment  of  an  oligarchy  of  the 

new  money  power.  This  was  more  than 
I  had  counted  on.  Something  must  be 
done.  How  fortunate  it  was  that  I 

had  assumed  perpetual  control  of  the 
Ether  Trust  from  the  beginning.  It 
was  now  up  to  me  to  avert  the  coming 
disaster. 

The  result  was  a  series  of  consultations 

with  the  president  of  the  United  States 
and  his  cabinet.  Under  conditions  which 

I  named  I  proposed  to  give  the  control  of 
the  Ether  Trust  into  the  keeping  of  the 

government. 
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In  the  agreement  ratified  by  the 
senate,  the  government  was  to  take  over 
all  nations  of  the  earth.  They  could 
offer  no  resistance  whatever.  They  were 
helpless.  They  could  not  make  use  of 
electricity,  light,  heat  or  sound  without 
our  permission,  so  there  was  nothing  to 
do  but  come  into  the  fold  and  establish 

the  International  Republic  of  United 
States. 

War  was  to  be  abolished  absolutely 

forever,  and  many  other  far  reaching  re- 
forms were  specified,  most  of  which  have 

been  worked  out  since  then,  as  you 
know. 

And  it  all  came  about  through  my  in- 
vention of  the  Wave  Annihilator.  And 

it  was  such  a  simple  proposition  at  that. 

Power  Cables  in  the  Baltic  Sea 

The  extremely  interesting  scheme  of 

power  transmission  by  high  tension  sub- 
marine cables  has  been  carried  out  in  the 

Baltic  Sea  to  supply  the  Isle  of  Riigen 
and  the  Peninsula  of  Wittow  from  the 

Stralsund  power  station,  and  the  Isle  of 
Fehmarn  from  the  Liibeck  power  house. 
The  cable  connecting  Stralsund  to 

the  small  island  of  Danholm  on  the  way 

to  Riigen  is  one-fifth  of  a  mile  long  and 
the  remaining  cable  from  here  to  Riigen 

is  five-sixth  of  a  mile  in  length. 
The  cables  were  carried  on  cable 

drums  upon  two  barges  coupled  together 
by  iron  girders.  Laying  began  at  the 
Isle  of  Riigen  when  the  sea  was  quiet 
and  the  weather  favorable. 

The  longer  cable  was  put  down  in  two 
parts  and  spliced  by  a  coupling  sleeve  at 
sea — an  unusual  thing  to  do. 

In  laying  the  two  cables  to  the  penin- 
sula of  Wittow,  fishing  boats  were  em- 

ployed. Upon  each  side  of  a  boat  a  cable 
was  fastened  by  rope.  This  boat  was 
then  hauled  out  75  feet  by  a  capstan  oa 
the  cable  steamer  when  another  boat  came 

up  and  acted  as  a  support  for  the  cables 
and  so  on.  Shipping  was  interrupted  on 
the  day  the  cable  was  let  go,  and  the 
night    before    the    fishing    boats     were 

SPLICING  AND  LAYING  A  SUBMARINE  POWER 
TRANSMISSION  CABLE  IN  THE  BALTIC  SEA.  THE 
LONG  CABLE  WAS  PUT  DOWN  IN  TWO  PAP^TS 
AND   SPLICED   BY  A   COUPLING   SLEEVE 

lighted  by  searchlights  played  upon  them 
from  the  cable  steamer,  thus  causing 
passing  vessels  to  stop. 
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Photographing  Lightning  Flashes 

From  the  standpoint  of  electrical  re- 
search the  methods  usually  employed  in 

making  photographs  of  lightning,  and 

the  results  attained,  are  as  child's  play 
compared  with  the  achievements  of  Mr. 

also  determine  the  duration  of  the  flash. 

The  first  experiments  were  made  with  a 
camera  moved  by  hand  and  swung  from 
right  to  left  and  back  again,  each  swing 

occupying  about  one  second  and  cover- 
ing an  angle  of  60  degrees. .  The  nega- 

tives  obtained    showed  that  a  lightning 

k 
^3^*&0* 

__   i 

LEFT— FLASH  OF  40  SEPARATE 

DISCHARGES;  MIDDLE— SEVER- 
AL SUCCESSIVE  DISCHARGES 

RIGHT  —  SPECTRUM    PHOTO 
OF     STATIC    MACHINE     DIS- 
CHARGE 

Alexander  Larsen,  a  student  and  an  ex- 
pert who,  laboring  on  behalf  of  the 

Smithsonian  Institution,  has  been  work- 
ing for  several  years  past  to  disclose  new 

found  attributes  of  lightning  by  means 
of  a  unique  form  of  photographs. 

The  object  of  this  sys- 
tematic photographing  of 

lightning  has  been  to  prove 

that  a  lightning  flash  in- 
stead of  consisting  of  a 

single  line  of  light  as  dis- 
cerned by  the  human  eye, 

is,  in  reality,  composed  of 
several  discharges  which 
follow  one  another  at  cer- 

tain intervals  in  the  path 
of  the  first  discharge. 

It  was  some  years  ago 
that  Mr.  Larsen,  while 

making  some  ordinary 
pictures  of  lightning  and 
noting  the  flickering  of 
the  flash,  conceived  the 
idea  that  if  the  camera 
could  be  moved  in .  a 

circle  at  right  angles  to  the  flash  the  re- 
sulting picture  would  show  not  only  a 

widening  of  the  flash,  provided  it  was 
composed   of  separate   parts  but   would 

MOVING  CAMERA  APPARATUS   FOR 
PICTURING  LIGHTNING  FLASHES 

discharge  was  composed  of  as  many  as 
34  to  40  separate  rushes  or  discharges 
but  the  evidence  was  not  as  complete  as 
Mr.  Larsen  desired. 

Accordingly,  a  new  method  of  moving 
the  camera  was  devised.  With  this  im- 

proved apparatus  some 

very  remarkable  photo- 

graphs haye  been  ob- 
tained as  is  attested  by 

t h o  s  e  reproduced  here- 
with. The  energy  for 

swinging  the  camera  un- 
der the  present  arrange- 

ment is  supplied  by  a 

spring  motor  of  the  kind 
used  to  operate  revolving 
stands  for  exhibiting 

goods  in  show  windows. 
The  employment  of  a 

motor  movement  of  uni- 
form speed  has  rendered 

it  possible  to  ascertain  the 
exact  duration  of  a  flash 
or  the  intervals  between 

the  rushes.  Mr.  Larsen's 
experience  to  date  is  that  a  speed 
of  one  revolution  in  ten  seconds  is 

the  most  suitable  one  for  the  turn- 
table. 
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Latest  Advances  in  the  Science 

of  Radiography 

During  the  last  few  years  wonderful 
advance  has  been  made,  both  in  the 
manufacture  of  powerful  high  tension 
transformers  and  induction  coils  for 

radiographic  purposes  and  work  is  now 

A    PASTE.    GRADUALLY    FORCED    INTO     THE    AR- 
TERIES,  PERMITS  THE   LATTER  TO  APPEAR 

IN  THE  RADIOGRAPH 

being  done  in  seconds  and  even  fractions 
of  seconds  where  many  minutes  were 
required  but  a  few  years  ago. 

The  progress  in  designing  and  build- 
ing of  apparatus,  however,  has  not  been 

porportionately  greater  tnan  the  develop- 
ment in  the  science  of  radiography.  In 

former  years  it  was  believed  that  the 

radiograph  or  X-ray  plate  was  limited  in 
ils  usefulness  to  showing  bone  struc- 

ture, fractures,  dislocations  and  for- 
eign bodies  which  are  dense  enough  to 

cast  a  shadow.  To-day,  however,  radio- 
graphs are  being  made  of  nearly  every 

part    of    the    body  and    such    parts    as 

the  lungs,  heart,  kidneys,  stomach,  in- 
testines, etc.,  may  be  seen  on  the  radio- 
graphic plate.  In  order  to  show  such 

parts,  the  operator  must  necessarily 
be  a  skilled  one. 

The  discovery  that  salts  containing 
silver  or  lead  cast  a  shadow  has  led 

to  the  adoption  of  certain  chemicals 
which  are  harmless  when  pure,  and 
when    administered    in   limited   quantity. 
Thus  Reider,  the  German  scientist, 

first  used  a  preparation  of  bismuth  which 
was  mixed  in  food  and  eaten  by  the 
patient  and  the  exact  shape  of  the 
stomach  shown.  The  bismuth  can  be 

followed  by  a  series  of  plates  so  that  the 
intestines  can  be  shown. 

The  accompanying  illustration  shows 
the  way  in  which  the  arteries  may  be 
shown  for  the  purpose  of  study.  The 
hand  of  a  cadaver  was  severed  and  the 

arteries  located.  A  powerful  syringe  pre- 
viously filled  with  a  paste  made  of  bis- 

muth and  vaseline  was  attached  to  the 

artery.  The  paste  was  then  gently  forced 
into  the  arteries.  A  great  deal  of  care  is 

required  so  as  not  to  rupture  the  arterial 
walls,  but  if  the  work  is  done  slowly  the 
bismuth  will  flow  even  into  the  fine  capil- 

laries as  shown  in  the  thumb. 

The  practical  value  of  such  a  plate  lies 
in  the  ability  of  the  student  to  study  the 
circulation,  and  it  is  probable  that  the 
medical  student  of  the  near  future  will 

in  this  way  be  able  to  avoid  some  of  the 
disagreeable  dissecting. 

After  seventeen  years  of  continuous 
service,  meter  No.  1  of  the  New  York 
Edison  Company  is  still  in  use.  It  came 
to  New  York  with  the  first  shipment  of 

the  present  type  of  meters  in  the  sum- 
mer of  1806,  and  after  being  tested  was 

installed  in  a  dry  goods  warehouse. 
Since  then  it  has  been  moved  si\  times 
and  now  is  back  in  its  original  line  of 
commercial  activity,  but  in  an  uptown 
establishment.  Its  wanderings,  though, 

have  taken  it  to  a  fishmonger's  stall,  a 
cafe,  a  retail  shop,  a  paper  warehouse 
and  a  dwelling. 
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Resuscitation  by  the  Autogenor 

An  oxygen  generator  which  yields 
pure  oxygen  under  any  desired  pressure 
is  now  on  the  market 

under  the  name  Auto- 

genor. It  is  a  sim- 
ple instrument  thir- 
teen inches  high  and 

weighing  but  seven 
pounds.  It  embodies 
an  outer  and  an  inner 

cylinder,  the  latter 
designed  to  receive  a 
cartridge  composed 
of  a  chemical  com- 

pound, the  trade  name 
of  which  is  Oxone. 

When  water  is  intro- 
duced between  the 

two  cylinders  and 
comes  in  contact  with 
the  Oxone  through 
an  opening  in  the 
inner  cylinder,  the 
Oxone  gives  off  322 
times  its  volume  of 

pure  oxygen.  By  a 
suitable  arrangement 
of  valves  this  is  al- 

io w  e  d  to  escape 
through  a  tube  and 

may  be  used  for  med- 
ical purposes,  for 

resuscitation  work  in 

cases  of  drowning, 

asphyxiation  and  elec- 
tric shocks  and  also 

in  connection  with 

oxy-hydrogen  a  n  d 
oxy-acetylene  blow- 

pipes. Particularly 
in  remote  centers  of  distribution  it  has  a 

marked  advantage  over  the  cumbersome 

and  heavy  oxygen  tank  containing  com- 
pressed gas.  Greater  purity  of  the  oxy- 

gen is  also  claimed. 
Oxone  is  made  from  sodium  peroxide 

by  a  process  patented  by  Foersterling  & 
Phillip.  The  sodium  peroxide  is  melted 
by  the  heat  of  an  electric  current,  the 

temperature  being  maintained  at  such  a 
point  as  to  liberate  any  carbon  dioxide 
therein  without  freeing  the  oxygen  from 
the    molten    material.      The    product    is 

THE  AUTOGENOR  IS 

WORK 

A   VALUABLE  AID  TO   FIREMEN   WHO  OFTEN   MUST 
WHERE  THERE  ARE  POISONOUS  GASES 

then  briquetted  in  suitable  molds.  The 
illustration  shows  the  Autogenor  in  use 

at  a  recent  fire  in  Chicago  for  resuscitat- 

ing firemen  partially  overcome  by  sul- 
phur fumes. 

After  June  1,  1913,  wooden  molding 
for  wiring  will  not  be  allowed  in  New York  City. 
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How  Do  You  Spell  It? 

A  large  electric  light  company  finds  in 

its  correspondence  with  patrons  regard- 
ing the  tungsten  lamp  the  following 

spellings  of  the  word  "tungsten :" 
Tonyston,  thonks,  tunxon,  tonsican, 

tonksels,  tonsend,  tunshan,  tungeson, 
thugssen,  thonson,  thankssten,  tangstein, 
T  Lamps  (them  that  save  current  half). 

Reducing   the   Cost  of    Living    from 

the  Electrical  Man's  Viewpoint 

One  cannot  pick  up  a  magazine  or 

paper  nowadays  without  reading  of  the 

"high  cost  of  living"  ;  one  can  hardly  talk 
of  the  weather  over  the  backyard  fence 
with  his  neighbor  without  the  same  topic 
coming  up.  There  is  much  talking  and 
writing  of  the  condition  but  unfortu- 

nately very  few  helpful  or  practical  solu- 
tions are  suggested  for  even  one  little 

part  of  this  big  burden  of  expense.  I 
have  often  wondered  if  we  could  not  cut 

out  a  lot  of  needless  expense  by  teaching 
the  public  where  the  needless  expenses 
are.  Much  money  is  spent  by  people  be- 

cause they  do  not  know  about  cheaper 
though  better  ways  of  living.  Not  by 

you  alone,  "Brother  Poor  Man."  The 
man  with  means  is  just  about  as  bad. 
My  own  line  interests  me  most,  of 

course,  as  I  see  the  places  where  a  large 
saving  could  be  made  there  if  you  users 
of  electricity  could  be  made  to  see  that 
you  can  do  so.  You  have  been  told  about 
it  of  course  but  it  came  from  the  electric 

light  company.  Ah !  there  is  the  rub ! 

Wasn't  it  just  a  scheme  of  the  company 
to  get  you  to  spend  some  more  of  your 
hard-earned  cash  ? 

Had  you  read  the  numerous  articles 
which  have  appeared  in  the  electrical 
magazines  you  would  know  about  this, 

but  you  don't  read  these — only  the  elec- 
trical man  does.  They  are  too  technical 

for  you.  What  is  needed  is  a  series  of 
articles  in  the  popular  magazines  which 
you  do.  read.  That  is  why  I  am  offering 
this  article  and  hoping  that  I  shall  skirt 

something  I  can't  stop.  Maybe  the  coal- man will  tell  us  how  t<>  run  our  furnace 

to  save  coal  or  the  plumber  ami  gas  man 
have  something  to  say.  Who  knows? 
1    for  one  will   he  glad   to  hear   them. 
A  few  days  ago  1  noticed  that  a  very 

prominent  man  had  had  one  of  the  elec 
trical  contractors  of  my  city  »  Denver, 

"The  City  of  Lights")  fix  his  residence 
so  that   he  could  use   tungsten    lights   to 

advantage  throughout  the  house.     This 
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man  is  not  a  poor  man,  but  he  has  been 
spending  about  twice  as  much  as  he 
needed  for  electric  light  for  the  past  three 
years  and  then  not  getting  a  good  light. 
When  the  most  valuable  asset  we  have  is 

our  eyes  and  we  do  most  of  our  reading 
by  artificial  light,  and  our  wives  much  of 

their  mending  and  sewing,  why  don't  we 
save  our  eyes  when  we  can  save  our 
pocket  books  as  well  ? 

The  sixteen  candle  power  carbon  lamp, 
which  is  the  lamp  most  used  for  lighting, 
is  not  sufficient  light  to  read  by  and  it 
costs  just  three  times  as  much  to  get 

sixteen  candlepower  of  light  this  wax- 
as  it  does  with  the  tungsten  filament 
lamp.  The  smallest  lamp  you  should  use 
for  reading  is  a  32  candlepower  and  if 
the  source  of  light  is  from  a  chandelier 
you  should  use  about  50  candlepower. 
This  applies  to  the  ordinary  residence 
and  not  to  stores  or  very  large  rooms,  as 
the  distance  from  the  source  of  light  will 
of  course  vary  the  amount  required.  The 
first  tungsten  lamps  that  came  on  the 
market  were  very  fragile,  but  they  have 

■  improved  until  they  are  now  not  much 
more  so  than  the  old  carbon  lamps. 
Now  let  us  study  electricity  a  minute. 

You  buy  milk  by  the  quart,  sugar  by  the 

pound  and  electricity  by  the  watt-hour. 
A  kilowatt-hour  is  1000  watts  used  for 
one  hour.  You  pay  about  ten  cents  per 
kilowatt-hour  for  your  electric  current. 
The  sixteen  candlepower  carbon  lamp 
uses  from  55  to  60  watts  per  hour  of 
current,  and  the  32  candlepower  lamp 
120  watts  per  hour.  Tungsten  or  Mazda 
lamps  are  known  by  the  wattage  they 
consume.  The  40-watt  lamp  gives  about 
32  candlepower  light  and  the  60-watt 
about  48  candlepower. 

Suppose  you  have  fifteen  lamps  in  your 
electric  fixtures  and  your  electric  bill  is 
three  dollars  a  month,  the  rate  for  cur- 

rent being  ten  cents  per  kilowatt  hour. 
You  would  then  be  using  30  kilowatt- 
hours  of  current  which  is  the  equivalent 
of  burning  one  32  candlepower  carbon 
lamp  250  hours  per  month,  or  about  eight 
hours  per  day — which  is  the  average  for 

the  ordinary  residence,  as  we  must  re- 
member that  a  large  part  of  the  time 

there  is  more  than  one  light  burning. 
Now  let  us  equip  this  house  with 

tungsten  lamps  and  see  how  much  we  can 
save  in  six  months  even  if  the  company 

does  exchange  the  burned-out  carbon 
lamps  for  new  ones,  as  they  do  in  some 
cities. 

15  40-watt  Tungsten  lamps  @  45       $6.75 
Current  for  6  mos.  @  10c.  per  killowat  hr.       6.00 

Total     $12.75 

Subtract  this  from  $18.00,  which  is  the 
cost  of  current  if  we  use  carbon  lamps, 
and  we  have  a  saving  of  $5.75.  Suppose 
you  break  two  lamps,  you  still  save  about 
$5.00.  After  the  first  six  months  what 

will  it  cost  you  ?  The  life  of  the  tungs- 
ten lamp  is  1000  hours,  you  average  250 

hours  per  month.  That  is  only  one  new 
lamp  every  four  months.  Let  us  allow 
one  every  month  and  we  have : 
1  40-watt  lamp    $0.45 
Current,  250  hours  X  40  watts  =  10  KW. 

@  ioc.  =    1. 00 
Total    $1.45 

You  are  now  paying  $1.45  per  month 
and  you  have  been  paying  $3.00  and  we 
have  not  said  a  word  to  you  about  saving 

your  eyes!  Isn't  this  worth  trying? — Robert  C.  Grout.  .    ; 

A  New  Application  of  the  Telephone 
There  has  recently  been  discovered  in 

England  a  new  application  of  the  tele- 
phone. In  order  to  be  able  to  control  the 

speed  of  electric  motors  without  the  need 
of  going  to  the  engine  room,  which  may 
be  at  some  distance,  a  microphone  is 
installed  on  each  machine  in  such  a  way 
as  to  be  affected  by  the  vibrations  of  the 
collector.  Each  microphone  is  connected 
by  means  of  a  double  line  to  a  small 
annunciator  installed  in  the  office  of  the 

manager.  On  this  annunciator  a  tele- 
phone receiver  can  be  mounted,  and  from 

the  pitch  and  regularity  of  the  hum  of 

the  motor  reproduced  in  the  "receiver 
can  be  determined  the  speed  and  regu- 

lar it v  of  the  motors. 
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Stringing  Wire  by  Wind  Power 

The  accompanying  photograph  shows 
how  the  prairie  winds,  which  are  the 
source  of  great  annoyance  to  telephone 
men,  are  harnessed  and  made  to  string 
the  very  wires  which  they  later  attack 
with  vigor. 

A  mast,  fashioned  from  a  small  tele- 
phone pole  is  mounted  on  the  front  of  a 

SAIL  PROPELLED  HAND  CAR   USED  IN  STRINGING 
WIRE 

hand  car  while  the  reels  carrying  the 
wire  are  placed  on  the  rear.  The  brake 
is  put  in  operation  to  prevent  too  speedy 
progress  and,  presto !  the  work  begins. 

comparatively  small  circle;  cover  more 
ground  at  a  greater  speed  than  a  horse 
drawn  vehicle  and  permit  of  the  loading 
and  unloading  of  poles  by  electric  power. 

The  truck  shown  possesses  these  ad- 
vantages, the  last  being  accomplished  by 

a  winch  located  in  the  center  of  the 
truck  and  controlled  either  from  the 
seat  or  at  either  side  of  the  truck.  The 

truck  will  carry  a  load  of  12,000  pounds. 

Electrokali;   A  New  Fertilizer 

A  new  fertilizer,  which  has  been  called 
electrokali,  is  produced  in  the  electric 
furnace  by  treating  feldspar  or  another 
mineral  base  of  potassium  with  a  suitable 
amount  of  carbon  and  iron ;  it  produces 
a  chemical  combination  of  iron  and  sili- 

con which  can  be  used  in  steel  and  iron 

foundries,  and  a  potassic  slag  which  is 
easily  soluble.  This  slag  is  first  ground 
in  a  mill  and  then  sifted.  Experiments 
made  with  electrokali  have  shown  that 

it  is  easily  assimilable  in  all  soils ;  it 
possesses  also  the  advantage  of  being 
free  from  chlorides,  which  are  supposed 
to  be  injurious  to  certain  soils.  It  is  also 
suggested  that  the  material  may  be  used 
for  the  manufacture  of  salts  of  potassi- 

um and  aluminum. 

A  Swedish  electro-metallurgist,  Axel 
Lindblad,    one    of    the    builders    of    the 

Truck  for  90  Foot  Poles 

The  Philadelphia  Elec- 
tric Company  has  solved 

one  of  its  most  trouble- 

some problems — the  dis- 
tribution of  wooden  poles 

— by  the  employment  of 
electric  trucks  built  for 

this  purpose. 
A  truck  that  will 

handle  poles  efficiently, 
some  of  which  are  90  feet 

long,  must  be  designed  so 
that  the  space  occupied  by  the  loaded 
truck  will  be  limited  to  the  length  of 

the  poles,  this  to  be  accomplished  by  al- 
lowing the  poles  to  overhang  at  both  the 

front  and  rear  ends ;  it  must  turn  in  a 

Trolhatten  furnaces  for  the  manufacture 

of  nitrates,  has  already  begun  the  manu- 
facture of  this  new  fertilizer,  which  will 

probably  take  the  place  o\  the  Stassfurl 
salts  which  are  imported  into  Sweden  ti- 

the value  of  $2,000,000  annually. 



PSYCHOLOGICAL   TESTS   FOK   MOTORMEN 

That  a  motorman  or  chauffeur  should 

be  examined  by  systematic  psychological 
methods,  so  that  accidents  may  be 
avoided  and  the  best  workers  obtained,  is 

the  contention  of  Professor  Hugo  Mun- 
sterberg,  the  celebrated  Harvard  psy- 

chologist, in  his  new  book,  "Psychology 
and  Industrial  Efficiency."  This  he 
would  also  apply  to  engineers,  electri- 

cians in  charge  of  important  work,  and 

PROF.   HUGO   MUNSTERBERG,  CELEBRATED 
HARVARD   PSYCHOLOGIST 

other  workers  where  there  is  a  demand 

upon  the  brain  for  quick  action  in  emer- 
gencies. 

"The  Best  Possible  Man,"  and  "The 
Best  Possible  Work"  are  his  two  main 
topics.  He  has  been  making  experiments 
at  Harvard  on  motormen  and  others  for 
some  time  past,  and  on  the  results  of 
these  bases  his  conclusions. 

"The  problem  of  securing  fit  motor- 
men  for  the  electric  railways,"  he  says, 

"is  an  easy  one  to  study.  The  (,mental 
process  which  is  the  central  one  for  the 
problem  of  accidents  is  a  particularly 
complicated  act  of  attention  by  which  the 
manifoldness  of  objects,  the  pedestrians, 

carriages  and  automobiles  are  continu- 
ously observed  with  reference  to  their 

rapidity  and  direction  in  the  rapidly 
changing  panorama  of  the  street.  In 
the  face  of  such  manifoldness,  there  are 

men  whose  impulses  are  almost,  inhibited 
and  who  instrictively  desire  to  wait  for 
the  movement  of  the  nearest  objects ; 
they  would  evidently  be  unfit  for  the 
service,  as  they  would  drive  the  car  too slowly. 

"There  are  others  who,  even  with  the 
car  at  high  speed,  can  adjust  themselves 
for  a  time  to  the  complex  moving  situa- 

tion, but  whose  attention  soon  lapses,  and 
while  they  are  gauging  a  rather  distant 
carriage  may  overlook  a  pedestrian  who 
carelessly  crosses  the  track  immediately 

in  front  of  the  car." 
He  explains  a  device  by  which  he  can 

obtain  the  same  mental  attitude  in  the 

motormen  undergoing  the  tests  that  they 

experience  on  the  moving  car — a  mini- 
ature track,  moving  figures  and  a  crank 

for  the  motorman  to  turn  at  different 

speeds — which  numbers  of  the  best  mo- 
tormen on  a  great  electric  railway  in  Bos- 

ton which  supported  his  experiment  de- 
clared gave  them  the  same  feeling  they 

have  on  the  cars.  These  experiments  he 
proposes  to  have  converted  into  tests  to 
be  used  by  railway  companies  in  the  em- 

ployment of  motormen. 

"If  the  many  thousands  of  injuries  and 
the  many  hundreds  of  death  cases  could 

be  reduced  by  such  a  test,"  he  says,  "then 
the  conditions  of  transportation  would 
be  improved  more  than  by  any  alterations 
in  the  technical  apparatus.  The  whole 
world  of  industry  will  have  to  learn  that 
of  the  three,  material,  machine  and  the 
man,  the  man  is  not  the  least,  but  the 

most  important." 
290 
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The  Gyro  Versus  Seasickness 

From  the  viewpoint  of  the  naval  man, 

a  non-rolling  ship  is  to  be  desired  be- 
cause she  would  be  a  steadier  platform 

from  which  to  fire  guns  and  would  burn 
less  coal  than  an  ordinary  craft.  To  the 
layman,  however,  the  steady  ship  means 
less  fear  of  seasickness,  and  anyone  that 

has  passed  through  the  throes  of  this  dis- 

tressing    malady     will     promptly 

"Enough  said  !'' 
Engineers  have  been  working  to  obtain 

this  desideratum  for  years  and  a  variety 
of  methods  and  means  have  been  in- 

vented and  tried- — the  latest  acceptable 
form,  prior  to  the  advent  of  the  gyroscope 

stabilizer,  being  the  anti-rolling  tank  of 
the  German,  Dr.  Frahm.  Without 

elaborating,  it  is  enough  to  say  that 
these    several    earlier    efforts    were    de- 

signed to  act  in  opposition  only  after  the 

ocean's  swell  had  given  the  ship  a  con- 
siderable rolling  movement. 

Now  the  only  effective  way  to  deal 
with  the  problem  is  to  counteract  the 

push  of  every  wave  at  the  very  begin- 
ning and  especially  to  offset  the  action 

of  the  smallest  wave,  because  it  is  the 
cumulative  result  of  a  number  of  these 

rather  than  a  single  big  swell  which  sets 
a  vessel  rocking.  A  ship 
is  virtually  a  pendulum, 

and  you  know  what 

properly  timed  but 
moderate  pushes  will 
do  toward  amplifying 

the  sway  of  the  latter. 
Some  years  ago,  Dr. 

Otto  Schlick,  of  Ger- 
many, employed  a  gyro- 

scopic stabilizer  in  a 
very  small  torpedo  boat, 
the  See-Baer,  and  he 
did  succeed  in  a  meas- 

ure in  steadying  that 
little  craft  in  a  seaway. 
But  Dr.  Schlick  just 
missed  the  secret  of  the 

corrective  agency  which 
he  employed.  His  big 

spinning  wheel  was  not 
sensitive  to  small  wave 
disturbances ;  it  did  not 

get  busy  reactively  until 
the  boat  had  acquired  a  very  consider- 

able heeling  movement. 
To  Mr.  Elmer  A.  Sperry  credit  is  due 

for  having  found  the  key  to  the  myster) 
Theoretically,  the  gyroscope  should  feci 
and  act  against  any  disturbing  impulse, 
but  friction  of  moving  parts  make  il 
somewhat  sluggish,  and,  to  that  degree, 
insensitive.  The  larger  the  gyroscope, 

and  it  must  be  big  enough  to  meet  practi- 
cal requirements,  the  greater  its  measure 

of  initial  inertness.  The  puzzle  was  how 
to  get  the  necessarily  weighty  spinning 
wheel  alive  to  its  duty  and  to  make  it 
exert  instantly  its  opposition  upon  the 
arrival  of  the  least  disturbing  wave. 

The  movemenl   of   the  pooled   ring  in 

SPERRY  GYROSCOPE 
FOR  PREVENTING 
THE  ROLLOF  SHIPS 
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which  a  gyroscope  is  in  its  turn  sup- 

ported is  called  "precession,"  and  the 
manner  in  which  this  precession  may  be 
stimulated  by  the  application  of  outside 

force  regulates  the  reaction  or  the  cor- 
rective impulse  of  the  spinning  gyro. 

Therefore,  even  a  sluggish  gyro  if  arti- 

ficially "precessed"  can  be  aroused  to  its 
duty  where  otherwise  it  would  be  dor- 

mant. But  how  to  awaken  this  slumber- 
ing but  spinning  giant?  That  was  what 

Mr.  Sperry  set  out  to  discover. 
After  some  experimenting,  he  found 

that  he  could  arrange  two  little  gyro- 
scopes of  extreme  sensitiveness  in  such  a 

manner  that  they  would  be  continually 
alive  to  an  upsetting  force  exerted  from 
a  single  direction — in  this  case,  a  lateral 
one  coming  sidewise  through  the  ship. 
The  way  in  which  he  associated  these 
little  gyros  placed  them  at  the  end  of  a 
theoretical  pendulum  miles  long  reaching 
skyward  and,  therefore,  responsive  to 
the  slightest  vibration.  But  you  will 

rightly  say,  "These  little  spinning  wheels 
could  not  keep  a  ship  on  an  even  keel." 
That  is  so,  but  they  can  serve  as  pickets 
and  summon  to  their  aid,  intermediate 
facilities  of  ample  power.  Mark  you, 
these  gyros  are  spun  electrically,  and  by 
another  electrical  apparatus  they  are  able 
to  supply  steam  through  a  valve  to  an 

engine  capable  of  "precessing"  the  big 
stabilizing  gyros — the  U.  S.  torpedo 

boat  "Worden"  having  two  of  the  larger 
ones,  and  these,  too,  are  rotated  by  elec- 

tric motors. 

What  follows,  then,  but  that  the  small- 
est wave  that  can  start  the  torpedo  boat 

to  roll  is  sufficient  to  disturb  the  little 

picket  gyros,  and  these  instantly  start  the 

"precession"  engine  or  motor  which  tilts 
the  big  gyros  to  the  proper  degree  and  in 
the  right  direction  so  that  they  shall 
throw  the  momentum  of  their  spinning 
mass  in  opposition.  Each  agitating  wave 
is  met  at  the  moment  of  its  arrival  and 

its  power  to  set  the  boat  rocking  killed 
at  once — there  is  no  chance  for  cumula- 

tive impulses,  and  even  in  a  heavy  sea 

way    the    "Worden"    was    wonderfully 

steady.  The  system  calls  for  very  mod- 
erate space  and  but  for  little  propulsive 

energy,  and  the  apparatus  is  constantly 
on  the  alert  when  required  at  sea. 

Elliott  Woods  and  His  Wireless 

Telegraphy  Hobby 

The  attention  of  persons  of  an  elec- 
trical turn  of  mind,  who  visit  the  United 

States  Capitol  grounds  at  Washington, 
is  instantly  arrested  by  the  sight  of  a 

wireless  telegraph  mast  towering  con- 
spicuously above  a  modest  frame  struc- 

ELLIOTT  WOODS.  SUPERINTENDENT  OF  THE 
UNITED  STATES  CAPITOL 

ture  under  the  very  shadow  of  the  white 

dome  of  the  Capitol.  The  common  suppo- 
sition on  the  part  of  strangers  is  that  this 

is  a  government  wireless  station.  Noth- 
ing of  the  sort.  It  is  merely  the  private 

experimental  plant  of  one  man  in  his  in- 
dividual capacity.  But  inasmuch  as  the 

individual  is  Elliott  Woods,  superintend- 
ent of  the  United  States  Capitol,  he  has 

the  benefit  of  this  advantageous  location. 
In  pursuit  of  his  hobby,  Mr.  Woods 

has  probably  gone  farther  than  any  other 
amateur  in  this  country — if  amateur  he 

may  be  called.  It  has  been  said  "he  has 
four  offices  and  thirteen  jobs"  and  took 
up  wireless  telegraphy  purely  as  a  diver- 

sion. But  his  tests  and  experiments  have 

given  him  the  ideas  for  several  inven- tions. 
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Arrowhead   Design  for  Street  Light 

San    Bernardino,    Calif.,    is   known   as 

the  City  of  the  Arrowhead,  because  it  is 

which  now  stands  on  the  principal  stree'. 
of  the  city  for  the  criticism  and  approval 
of  the  business  men. 

THE  ARROWHEAD   ELECTROLIER  DESIGN 

within  sight  of  one  of  Nature's  most  re- 
markable carvings  in  the  shape  of  an 

arrowhead  several  acres  in  area,  which 
is  seen  on  a  mountain  slope  near  by. 
From  the  earliest  times  the  Indians 

have  woven  myths  about  this  strange 

landmark,  and  many  tourists  come  even- 
year  to  see  this  natural  wonder.  For 
these  reasons  it  is  proposed  to  have  all 
the  street  lights  in  the  central  part  of 
San  Bernardino  carry  this  symbol,  and 
Councilman  C.  W.  Smith  has  originated 
and  copyrighted  a  design  for  a  lamp  post 

Ball  Lightning 

To    the    Editor    of    Popular    Electricity 

Magazine: 
I  saw  with  interest  a  paragraph  in  your 

May  issue  in  regard  to  "Ball  Lightning" or  the  electric  meteors. 

The  theory  of  their  origin,  as  advanced, 
is  a  little  difficult  to  understand. 

Whence  comes  the  ozone?     And  why  ? 
Besides,  of  nineteen  cases  in  my  own 

notes,  there  were  but  two  where  the  ball 
seemed  to  descend  from  the  sky.  In  all 
the  others  the  formation  of  the  phe- 

nomena seemed  near  the  ground.  Nor 
have  I  observed  any  steady  falling.  The 

motion  of  the  meteor  is  very  eccentric — 
darting  hither  and  thither  at  times,  and 
again,  nearly  or  quite  stationary. 
Nor  is  the  phenomena  confined  to  natu- 

ral high  potential  currents.  I  have  seen 
one  formed  by  a  short  circuit  on  the 
Broadway  car  line  of  New  York.  This 
floated  about  two  feet  above  the  slot, 

slowly  gliding  along  for,  say,  100  feet, 
when  it  exploded.  An  account  of  an- 

other in  the  papers  shortly  after  was 
similar. 

I  have  advanced  the  following  theory 
of  their  formation  :  that  they  are  vortex 
rings  of  ionized  air,  formed  at  the  in- 

stant of  the  arcing  of  a  very  high  poten- 
tial current.  We  know  the  ability  of  a 

vortex  (or  whorl)  to  maintain  its  energy, 
as  in  smoke  rings,  the  tornado,  etc. 
While  a  smoke  ring  dissolves  caltnK 
when  its  rotating  energy  is  dissipated, 
the  difference  between  a  ring  of  ionized 
air  and  its  environment  would  be  so  great 
that  at  some  critical  point  dissolution 
would  be  instantaneous.  The  electro 

static  charge  of  such  a  ring  would  nam 
rally  be  great,  accounting  for  damage 
done  in  the  transformation  of  energ\ 
when  the  ring  ceases  its  existence  as  an 

entity.  The  smell  oi  ozone,  etc  .  is  als  • 
accounted  for.      It  is  not  difficult  to  com 
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ceive  that  a  vortex  could  form  around  the 

path  of  a  high  pressure  discharge. 
While  open  to  objections,  it  seems  to 

me  the  idea  is  worth  consideration  as 

giving  at  least  a  rationale  to  an  otherwise 

inexplicable  phenomena.  The  idea  ad- 
vanced in  your  issue  really  explains 

nothing.  It  substitutes  a  mass  of  unac- 
countable ozone  for  an  equal  mass  of  un- 

accountable "electricity." Sincerely, 

Henry  Wallace  Phillips. 

A  Novel  Ash  Tray 

A  novelty  in  the  line  of  ash  trays  was 

recently  noted  in  the  office  of  an  electri- 
cal contractor. 

It  was  made  by 
using  two 

pieces  of  an 
electric  light 
fixture  —  the 

canopy  and  the 
piece  usually 
found  just 
above  the  point 
to  which  the 
fixture  arms 
are  fastened. 

The  two  pieces 
were  soldered  together  as  shown  and  a 
block  of  wood  to  which  a  piece  of  velvet 
was  glued  was  fastened  in  the  bottom  by 
driving  brass  tacks  through  the  side. 
— H.  G.  Wilson. 

ASH  TRAY  MADE  FROM 
FIXTURE   CANOPY 

Holds  Flashlight  Button  Down 

When  some  devices  may  seem  so  per- 
fect as  to  be  beyond  improvement  some 

one  comes  forward  with  something  better. 
This  is  illustrated  in  the  pocket  flashlight 

switclrhere  shown.  The  push  button  is 
of  metal  and  sliding  in  a  groove  in  the 
case  is  a  piece  of  metal  convenient  to  the 
thumb.  When  pushed  over  the  button 
the  metal  slide  holds  the  button  down 

steadily  without  the  necessity  of  steady 
thumb  pressure  as  in  the  usual  flashlight 
switch. 

Lamp  for  Examining  the  Throat 

A  battery,  miniature,  tungsten  lamp 
and  reflecting  mirror  are  embodied  in  a 
self  contained  pocket  set.  The  handle 
like  wire  arrangement  holds  down  the 
tongue  when  examining  the  throat,  and 

LAMP  FOR  EXAMINING  THE  THROAT 

the  mirror,  adjusted  at  an  angle  behind 
the .  lamp,  throws  the  rays  down  the 
throat.  For  examining  the  ear  and  nose 

cavities  a  set  of  four  specula  are  pro- 
vided of  various  sizes.  Each  is  provided 

with  a  metal  lug  which  slips  into  a  holder 
on  the  side  of  the  battery  case. 

IMPROVED  FLASHLIGHT 

To  Save  Telegraph  Poles  from  Rotting 

In  France  a  system,  invented  by  Du- 
bois, is  used  to  preserve  telegraph  poles 

from  rotting.  The  bottom  of  the  pole  up 
to,  and  a  little  above,  the  surface  of  the 
ground  is  encased  in  an  earthenware 
pipe.  The  space  between  the  pipe  and 
the  pole  is  filled  with  a  mixture  of  sand 
and  resin,  which,  on  solidifying,  becomes 
waterproof. 
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The  Galatia  Illusion 

Those  who  read  Mr.  T.  J.  Newlin's  ar- 
ticle in  the  April  number  of  Popular 

Electricity  Magazine  on  The  Blue 

Room  Mystery  will  be  interested  in  The 
Galatia  Illusion,  presented  by  a  method 

which  seems  superior  to  the  one  de- 
scribed by  Mr.  Newlin. 

In  The  Galatia  Illusion,  in  which  a 
statue  turns  to  life  and  vice  versa,  instead 
of  the  mirror,  a  large  plate  glass  is  used. 
This  glass  is  stationary  and  set  at  an 

angle  of  45  degrees  from  the  stage  open- 
ing. The  diagram  shows  the  arrange- 
ment of  the  stage,  which  is,  as  in  the 

case  of  The  Blue  Room  Mystery,  built 
especially  for  this  purpose,  being  about 
twelve  feet  wide  at  the  opening  and  over 
twice  as  deep. 

About  six  or  eight  feet  from  the  front, 

on  the  right  hand  side,  is  a  room  of  ex- 
actly the  same  size  and  proportions  as 

the  upstage  end  of  the  main  room  and 
built  at  right  angles  to  it.  The  plate 
glass  is  set  so  that  the  upper  end  strikes 
the  exact  corner  of  both  these  rooms, 

while  the  other  end  strikes  the  opposite 
wall  of  the  main  room  at  a  point  exactly 
opposite  the  down  stage  side  of  the 
room  at  the  right.  The  distance  in  a 
straight  line  from  any  point  on  this  glass 
to  a  corresponding  point  in  either  room 

will  measure  exactly  the  same.  For  ex- 
ample, the  distance  from  the  place 

marked  "girl"  to  the  center  of  the  glass 
equals  that  from  this  point  to  the  point 

marked  "statue."  This  is  absolutely  nec- 
essary for  the  success  of  the  illusion. 

The  interior  of  both  rooms,  as  well 
as  all  the  rest  of  the  stage,  is  lined  with 
a  dull  black  color  so  as  not  to  reflect  any 
light.  At  each  front  corner  of  both 
rooms  is  a  little  wing  behind  which  is 
placed  a  strip  light  containing  several 

incandescent  bulbs.  These  lights  are  ar- 
ranged in  two  circuits  and  connected  to 

iron  plates  in  a  box  filled  with  water  that 
serves  as  a  dimmer. 

Referring  to  the  diagram  it  is  easily 
seen   that   the   only   thing   necessary   in 

turning  the  light  from  one  room  to  the 
other  is  to  shift  the  middle  plate  back 
and  forth  between  the  other  two  plates, 
the  water  serving  as  the  resistance. 
When  the  curtains  are  first  drawn  back 

the  lights  in  the  upstage  room  are  on  full 
while  the  other  room  is  in  darkness.  The 

effect  is  an  oblong  room  brightly  lighted 
at  the  upper  end.  The  performer  brings 
the  statue  down  and  shows  it  to  the  audi- 

STAGE  ARRANGEMENT  FOR  THE  GALATIA  ILLUSION 

ence  and  when  they  are  satisfied  as  to 
its  character  he  takes  it  back  to  the  stage. 

The  plate  glass  while  invisible  to  the  au- 
dience makes  it  impossible  for  him  to  go 

to  the  upper  end  of  the  room  from  the 
front,  so  he  usually  hands  the  statue  to 
his  assistant  to  place  on  the  pedestal.  A 

door  is  provided  at  one  side  of  the  up- 
stage room  and  a  corresponding  one  in 

the  room  at  the  right.  Very  little  is 
thought  of  the  assistant  going  hack  and 
entering  at  this  side  door  ami  to  dispel 
any  suspicion  that  the  statue  may  have 
been  changed  he — accidentally  of  course 
— lets  its  head  fall  of(  while  placing  it 
on  the  pedestal.  He  replaces  this  and 

goes  out.  The  performer  in  the  mean- 
time walks  to  the  front  o\  the  stage  and 

calls  attention  to  the  feat  he  is  about  to 

perform,  while  the  girl  dressed  up  in  du- 
plicate of  the  statue,  takes  her  place  on 

the  corresponding  pedestal  in  the  room  at 
the  right.     Care  must  be  taken  that  they 
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both  stand  in  the  same  position,  whicli  is 

usually  facing  straight  ahead  as  indicated 

by  the  dotted  lines  in  the  drawing.  How- 
ever they  may  stand  in  any  position  that 

is  desired  just  so  these  positions  corre- 
spond. The  electrician  now  operates  his 

dimmer  and  the  light  is  gradually  turned 
from  one  room  to  the  other  and  the  audi- 

ence see — as  they  suppose — the  statue 
turning  to  life.  After  the  lights  are  on 
full  in  the  room  at  the  right  the  plate 

glass  forms  an  invisible  barrier  through 
which  it  is  impossible  to  see  and  the  as- 

sistant may  go  in  and  make  any  changes 
desired. 

In  changing  the  girl  back  into  the 

statue  it  is  only  necessary  to  slide  the  cen- 
ter contact  of  the  water  rheostat  the 

other  way  and  the  light  is  automatically 
turned  back  into  the  other  room  again. 

It  is  easy  to  see  how  the  illusion  can 
be  varied  in  many  ways  even  causing 

both  girl  and  statue  to  vanish.  The  ob- 
ject in  using  a  water  resistance  over  the 

ordinary  stage  dimmer  is,  that  in  the  lat- 
ter there  is  always  a  distinct  jump  be- 

tween each  contact  as  the  resistance  "is 
cut  in  or  out,  while  with  the  former  the 

change  is  absolutely  steady  and  the  audi- 
ence cannot  tell  that  the  lights  in  the  cab- 
inet are  being  tampered  with. 

Unloading  50  Tons  of  Coal  in 
Two  Minutes 

In  the  two-million-dollar  coal  unload- 
ing plant  of  the  Virginian  Railway  at 

Sewall's  Point,  Norfolk,  Va.,  the  electri- 
cally operated  car  dumper  is  the  most  in- 

teresting feature.  It  empties  each  rail- 
road car,  holding  50  to  54  tons  of  coal 

from  the  West  Virginia  mines,  in  two 
minutes  on  routine  work  as  easily  as 
pouring  a  few.  pounds  of  coal  out  of  an 
ordinary  coal  scuttle.  The  car  is 

"spotted"  in  the  dumper  cradle  by  the 
brakeman,  and  the  brakes  are  released; 
then  the  dumper  motors  operate  to  clamp 
the  car  down  firmly  on  to  the  cradle  track 
and  simultaneously  begin  tipping  the 

cradle  about  its  hinge.     The  total  move- 

IT   PICKS   A   COAL   CAR   UP   BODILY   AND     DUMPS 
THE   LOAD 

ment  is  about  100  degrees,  which  is 
enough  to  pour  out  the  coal.  The  latter 
is  not  actually  dumped — it  is  poured 
out,  and  received  on  a  deflecting  apron 
leading  into  the  pier  car  below,  thereby 
avoiding  breaking  up  the  coal  into  dust 
which  would  lower  the  market  value. 

The  clamping  and  turning  are  accom- 
plished by  two  130  horsepower  motors 

with  a  controller  arranged  to  slow  down 
the  movement  of  the  dumper  at  both 
limits  of  its  travel. 

Motor  Chair  for  Boardwalks 

Electric  motor  chairs  at  fairs,  exposi- 
tions, summer  resorts,  etc.,  will  doubtless 

soon  replace  chairs  pushed  by  men,  just 
as  the  electric  vehicle  is  taking  the  place 
of  the  horse.  This  chair  innovation  is 
the  invention  of  Chas.  B.  Chrysler  of 
Chicago. 

The  chair  consists  of  a  frame  made  of 

cold  drawn  steel  tubing  such  as  is  used 
in  the  construction  of  motorcycles.  The 

wheels  have  steel  spokes,  are  ball  bear- 
ing and  are  equipped  with  pneumatic 

tires.  A  three-eighths  horsepower  motor 

is   furnished  with  power  from   an  Edi- 
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THE  ELECTRIC  BOARDWALK  CHAIFk   RUN  BY  A 
END  OF 

son  battery  which  will  run  the  chair  four 
hours  without  charging. 

One  important  feature  of  the  chair  is 

that  it  can  run  only  as  fast  as  one  ordi- 
narily walks — about  four  and  one-half 

miles  an  hour.  The  chair  is  guided  by  a 
handle  that  extends  back  to  the  passen- 

ger's seat  as  in  a  child's  tricycle.  There 
are  two  small  pedals,  one  under  the  toe 
of  each  foot.  Pressing  down  on  the 

pedal  marked  "start"  sets  the  chair  in 
motion.  Pressing  the  pedal  marked 

"stop"  brings  the  chair  to  a  standstill. 
Further,  the  passengers  have  privacy 

and  comfort,  each  operates  his  own 
chair  and  need  not  return  to  the  station 

on  a  hot  day  out  of  pity  for  the  pusher. 
And  more,  the  chair  demands  no  tip  at 
the  end  of  the  ride. 

The  first  electric  railroad  in  the  (anal 

Zone  at  Panama  is  being  built.  The  new 
road  is  to  run  between  Panama  City  and 
I. a  Boca. 

MOTOK  AND  WHICH   EXACTS  NO  TIP  AT  THE 

THE"  RIDE 

Signaling  in  a  Grand  Opera 
Production 

In  the  less  conspicuous  but  equally  im- 
portant field  of  interior  signaling  the 

Boston  Opera  Company  installation  in 

many  respects  surpass  any  previous  at- 
tempt to  provide  for  silent  but  positive 

communication  over  wide  areas  behind 

the  curtain.  The  signaling  system  cen- 
ters at  the  conductor's  desk  in  the  orches- 
tra pit  and  in  addition  to  private  tele- 

phone service  between  the  conductor,  the 

stage  manager  and  the  opera  house  li- 
brary, an  extensive  lamp  control  service 

is  in  use  for  governing  the  work  of 
chorus  performers  concealed  from  the 

conductor's  baton.  Four  contact  keys  in 
the  conductor's  desk  control  illuminated 
transparencies  in  the  fly  galleries  and  at 
various  points  on  the  stage,  these  show 
ing  the  heats  o\  the  baton  when  ope 
by  the  conductor  and  also  indicating  the 
heat   upon  which  the  music  is  to  start. 
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Model  Air  Craft  Testing  Laboratory 

At  Auteuil,  France,  Gustave  Eiffel  has 
erected  an  aerodynamic  laboratory  for 

studying  the  effects  of  air  upon  the  oper- 
ation of  model  aeroplanes  and  other  air 

craft. 

The  wind  tunnel  through  which  the 
air  is  drawn  is  shaped  from  end  to  end 
like  a  Venturi  tube.  The  air  is  sucked 

through,  instead  of  being  blown  through, 
by  a  suction  blower  operated  by  a  50 
horsepower  electric  motor.  After  enter- 

ing the  inlet  tube  the  air  passes  through 

a  rectangular  grating,  which  is  said  to 
produce  a  uniform  current. 

The  measuring  apparatus  in  the  ex- 
periment chamber  is  mounted  on  a  roll- 

ing bridge  or  car,  which  permits  of 
readily  adjusting  the  model  under  test 
and  of  moving  it  from  one  position  to 
another. 

It  has  been  found  necessary  to  firmly 
seal  all  openings  by  means  of  solid  iron 

doors.  The  artificial  current  of  air  pro- 
duced by  this  installation  is  the  most 

powerful  ever  used  in  aerodynamic  lab- 
oratories, being  71  miles  per  hour. 

MODEL  AEKOPLANES   ARE  TESTED   IN   BREEZES  THE   SPEED  OF  THE  AIR   CURRENT   MAY   BE   MADE 
CUT   UP  AND   MADE   UNIFORM  BY   THE  AS   HIGH   AS  71    MILES  AN  HOUR 

RECTANGULAR  OPENINGS 

GREAT  WIND  TUNNEL  THROUGH  WHICH  AlPv  IS   DRAWN  TO  PROVIDE  A1K  CURRENTS 
IN  AEROPLANE  TESTING 
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Electric  Railway  in  a   Paris   Sewer 

The  great  sewers  of  Paris  are  one  of 
the  sights  of  the  city,  and  as  the  roomy 
galleries  are  kept  very  clean,  the  visit  is 
by  no  means  a  disagreeable  one.  In  the 
galleries  are  not  only  numbers  of 
water  and  gas  pipes,  but  also  quite 
an  amount  of  electric  wiring, 
such  as  electric  light  mains, 
telephone  and  telegraph 
cables.  Such  wires  take 

the  shape  of  well  protected 

cables,  so  as  not  to  be  af- 
fected by  moisture.  The 

galleries  are  also  well 
lighted  up  by  electric  light 
so  as  to  be  readily  in- 

spected and  cleaned. 
Not  long  ago  there  was 

installed  a  miniature  elec- 
tric railway  in  some  of  the 

galleries  where  the  floor- 
ing allowed  this  to  be  car- 
ried out,  for  in  most  cases  the  sewer  wa- 

ter; as  in  the  Baltimore  system,  passes  in 
an  open  canal  in  the  middle  of  the  tunnel 
and  beneath  the  floor. 

Pleat  two  quarts  of  water  to  the  boiling 

point. Keep  a  twelve  inch  fan  running  for 

l/<2  hours. 
Make  a  linen  suit  (sewing-machine 

power). 

ODD   PARIS   RAILWAY 

One  Cent  Invested  in  Electricity 

The  above  amount  will  pay  for  the 
heat  or  power  to : 

Poach  or  fry  two  eggs  each  for  six 
persons. 

Broil  a  steak  for  two  persons. 

Cook  a  shrimp  wiggle  for  four  per- 
sons. 

Prepare  lobster  a  la  Newburg  for  four. 
Perfectly  percolate  coffee  for  a  dinner 

party  of  four  persons. 
Perfectly  toast  bread  required  for  a 

breakfast  party 'of  four  persons. 
Supply  the  hot  water  for  tea  for  a  tea 

party  of  eight  persons. 
Percolate  coffee,  toast  bread,  and  fry 

or  poach  eggs  for  breakfast  for  one  per- 
son. 

Crisp  bacon  enough  for  four  persons. 
Warm  up  a  quart  of  cooked  beans  or 

other  vegetables. 

Do  one-quarter  of  the  ironing  of  a 

small  weekly  washing'. 
Enable  a  woman  to  curl  her  hair  every 

day  for  two  weeks. 
Operate  a  twin  glow  radiator  in  the 

bath  room  for  fifteen  minutes. 

Keep  a  heating  pad  hot  and  at  an  even 
temperature  to  soothe  a  toothache  for 
two  hours. 

Operate  a  vacuum  cleaner  for  one 
regular  morning  cleaning. 

With  three  other  cents,  complete  tliL- 
washing  and  wringing  for  an  average family. 

Fry  buckwheat  cakes  for  breakfast  for 
two  persons. 

Keep  a  2?  by  fourteen  inch  warming 
oven  hot  for  fifteen  minutes. 

Broil  lamb  chops  on  an  eight  inch  disk 
stove  for  two  persons. 

Incubate  an  egg  into  a  chicken. 
Make  20  hot  drinks. 

Sterilize  one  gallon  of  water. 

Stitch  30,000  sewing  machine  stitches. 
The  above  figures  are  based  on  the 

average  rale  of  lighting  current,  ten 
cents  per  kilowatt-houi ,     Silk  < 
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The  Wonderful  Horograph 

The  need  of  a  device  that  will  register 

very  small  fractions  of  a  second  is  ap- 
parent when  it  is  considered  that  in 

races,  aeroplanes  or  automobiles  are 
-started  separately,  and  that  frequently 
the  elapsed  time  between  the  start  and 
the  finish  of  two  machines  is  extremely 

close,  making  the  ordinary  stop-watch 
methods  of  timing  entirely  inadequate. 

It  has  been  found  that  when  a  half- 

dozen  experienced  and  conscientious  ob- 
servers hold  stop-watches  each  invariably 

will  give  a  different  report  on  the  time 

made  by  the  same  aeroplane  or  automo- 
bile. 

A  solution  of  this  problem  has  been 

found  in  the  horograph.  This  instru- 
ment is  operated  by  electricity  in  connec- 

tion with  electro-magnets  and  is  almost 
as  rapid  in  action  as  the  electric  flash 
itself.  It  indicates  the  elapsed  time  of 

an  aeroplane  or  automobile  to  the  hun- 
dredth part  of  a  second 

and  prints  a  permanent 
record  of  this  time  in  fig- 

ures on  a  paper  ribbon. 
A  statement  of  an  ac- 

tual accomplishment  will 
perhaps  give  a  better 
idea  of  the1  almost  in- 

credible rapidity  with 
which  the  horograph 
works.  A  car  traveling 
at  the  speed  of  80  miles 
an  hour  covers  117  feet 

every  second,  which 
means  the  depth  of  a 
city  block  at  every  tick 
of  a  pendulum  clock. 
The  horograph  has 
given  a  printed  record 
of  the  time  of  each  of 

two  cars  traveling  at  a 
speed  of  80  miles  an 
hour,  whfe  i  the  front 
wheels  of  one  car  were 

overlapping  the  rear 
wheels  of  the  car  in 
front. 

The  Force  of  Lightning 

It  has  been  calculated  that  the  amount 

of  light  given  by  a  single  lightning  flash 
is  sufficient  to  illuminate  an  area  of  two 

square  miles. 
The  bolt  itself  would  probably  be  visi- 

ble several  miles  farther  off,  but  the  re- 
motest part  of  the  region  mentioned 

would  have  as  much  light  as  would  be 

given  by  a  candle — quite  enough  by  which 
to  read. 

To  produce  such  a  light  it  would  be 
necessary  to  expend  13,000  horsepower 
for  a  second. 

These  figures  appear  amazingly  large, 
but  the  time  is  short.  The  flash  might  be 

for  only  1-1000  of  a  second,  but  the  im- 
pression on  the  .eye  would  continue  for  a 

tenth  of  a  second  at  least.  Reckoned 
down  to  an  exact  hour,  this  movement  of 
force  would  be  equivalent  to  only  about 

3l/2  horsepower  acting  continuously  for 
an  hour — briefly,  Z]A  horsepower  hours. 

Large  Shear  which  Snips  Through  Three-Inch  Steel 

A  Pennsylvania  steel  mill  probably  has  the  largest 
shear  ever  made.  The  shear,  which  is  shown  in  the 
accompanying  illustration,  weighs  approximately  250,000 
pounds  and  is  capable  of  shearing  a  bar  or  plate  three 
inches  thick.  It  is  operated  through  several  gears  by  a 
100  horsepower  motor  which  is  located  just  behind  the 
large  gear  wheel  on  the  right  of  the  picture. 
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Oil  Venders  of  Korea 

Electric  light  companies  in  this  coun- 
try that  follow  the  policy  of  free  lamp 

renewals  for  the  benefit  of  their  cus- 
tomers, may  perhaps 

plume  themselves  to  a 
certain  extent  in  the  be- 

lief that  this  "service" 
idea  is  original.  This  is 
not  the  case,  however, 

for  the  humble  oil  ven- 
der in  far  away  Korea  ; 

has  the  interests  of  his  — m 
patrons  just  as  much  at 

heart  as  does  the  great- 
est public  service  cor- 

poration here.  He  trav- 
els about  from  house  to 

house  with  two  heavy 
cans  of  coal  oil  hung  from  a  stick  across 
his  shoulders.  Realizing,  as  does  the  big 

electric  company,  that  a  satisfied  custo- 
mer is  his  best  asset,  he  does  not  stop  at 

simply  filling  the  lamps  with  oil  but  gives 
them  a  thorough  cleaning  besides. 

Pete  Loses  His  job 

By  Courtesy  nftht    V«rw  I 

DISPLACED  B\    THE  ELECTRIC  MOTOR. 

HE   OIL   VENDER   HAS  THE   'SERVICE'   IDEA 

Pete,  it  should  be  understood,  is  a 
horse  who  has  lost  the  treadmill  job  he 

had  held  for  twenty-odd  years  in  a  New 
York  livery  stable.  In  place  of  the 
clanking  machinery  of  years  ago,  there 

is  a  compact  electric  motor  of  five  horse- 
power. This  bit  of  modern  machinery, 

an  ever-vexing  source  of  wonderment 
even  to  equine  intelligence,  raises  and 
lowers  the  carriage  elevator. 
When  Pete  was  the  elevator  operator 

he  knew  every  carriage,  every  coach  and 
every  wagon  in  the  establishment,  and 
furthermore,  he  knew  just  where  each 
belonged.  A  quick  glance  down  the 
shaft  of  the  elevator  told  him  whether 
he  was  to  stop  at  the  second,  third  or 
fourth  floor,  and  he  made  his  stops  with 
unerring  accuracy. 

It  may  seem  strange  to  speak  of  tread- 
mills in  New  York,  in  daily  operation  al- 
most within  hearing  distance  of  the 

Great  White  Way.  The  machinery  in 
Widder's  stable  had  survived  from  the 
days  when  the  horse  was  supreme  ll  was 
only  discarded  when,  during  extensive 
alterations,  the  building  was  wired  for 

electric  light  and  power.  How  many 
horses  have  (oiled  in  the  narrow  spaces 

of  the  treadmill,  or  how  many  miles  they 
have  traveled,  ate  Facts  unrecorded. 



The  Leasing  of  Blue  Sky 
By  C.  B.  EDWARDS 

"We  will  lease  you  a  desirable  piece  of 
blue  sky,  corner  of  Broadway  and  47th 

Street,  for  $30,000  a  year,  terms  cash." Would  not  such  an  advertisement 

appear  odd,  and  would  not  the  public 
think  this  was  some  new  sort  of  real  estate 
hoax  or  at  least  a  new  way  of  attracting 
attention  for  advertising  p-urpos.es?  Yet 

ay  nothing  that such  an  "ad"  would 
not  true  to  faet,  ior 
more  than  $500,000 
of  blue  sky  is  leased 
every  year  in  New 
York,  and  the  busi- 

ness is  increasing;  in 
fact,  every  available 
site  along  Broadway 
has  been  taken  up. 
Not  one  of  even  the 

poorest  sites  rents  for 
less  than  $15,000,  and 

where  the  sky  is  par- 
ticularly blue  and  the 

site  is  most  conspicu- 
ous the  rents  run 

from  $30,000  to  $50,- 
000  a  year.  Each 
piece  of  blue  sky  sold 
is  leased  complete  with  a  moving  figure 
that  will  advertise  the  goods  of  the  firm 

that  signs  the  check — that  is,  a  moving 
electric  sign. 

Times  Square,  New  York,  is  said  to  be 
the  busiest  street  corner,  for  the  full  24 
hours,  in  the  world.  The  real  estate 
values  there  are  enormous,  and  it  is  here 
that  blue  sky  comes  highest.  The  chariot 
race,  the  most  spectacular  sign  in  the 
city,  earns  $150,000  a  year,  or  about  $446 
each  night.  More  than  a  score  of  adver- 

tisers pay  $5,000  a  year  apiece  to  have 

their  cards  "flashed,"  and  some  pay 
more  for  two  or  three  successive 

"flashes." 
While  not  entirely  new,  the  evolution 

of  the  electric  sign,  is  quite  recent.  Bill- 

ONE  OF  THE  FIRST  SIGNS  PUT  UP  IN  NEW 
YORK.  IT  IS  SIMPLE  NOW  AS  COMPARED 
WITH  THE  MORE  ELABORATE  CREATIONS 

boards,  illuminated  by  suspended  electric 

lights  and  reflectors,  were  once  the  only 
means  of  advertising  after  nightfall. 

With  the  invention  of  the  rotary  "flash- 
er" came  the  "running  rat"  signs,  the 

first  type  of  moving  sign  put  in  general 
use.  Since  then,  larger  and  more  elaborate 
signs  have  been  built,  but.  the  principle 

remains  ...  .  _^ie,  and  it  is  this -principle 
that  is  the  basis  of  a  patent  owred  by  a 

great  advertising  con- 
cern that  owns  the 

great  majority  of 
signs  in  New  York, 
and  collects  royalties 
from  those  it  does 
not  own  or  operate. 
Only  four  years 

ago,  a  petticoat  man- 
ufacturer paid  $10,- 

000  a  year  to  have  a 
sign  placed  near 
Times  Square.  It 
represented  a  girl  with 
an  umbrella  caught 
in  a  rainstorm.  The 
flashing  lights  rapidly 
turned  on  and  off, 

pictured  the  flutter- 
ing petticoat  and  rain  most  effectively. 

The  sign,  the  first  of  its  kind,  became 
famous  in  a  night,  and  so  tremendous  was 

the  success  of  the  "Petticoat  Girl"  that 
the  manufacturers  renewed  the  contract 

with  the  advertising  agency  for  four 

years — each  year  for  more  money,  until 
the  last  time  it  was  $15,000. 

The  success  of  the  petticoat  sign  in- 
duced others  to  have  signs  set  up.  This 

required  a  regular  production  of  new 
ideas,  and  resulted  in  the  employment  of  a 
staff  of  artists  by  the  advertising  agencies 
who  do  nothing  but  sketch  ideas  for 

signs. 
The  price  of  sign  vantage  points  rose 

with  rapidity,  and  soon  after  the  appear- 
ance of  the  petticoat  sign  every  available 

site    was    bought.    Tons    of    steel    were 

302 
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ONE  OF  THE   MOST  ARTISTIC— THOUGH   NOT  THE   MOST   COSTLY— SIGNS   IN   NEW   YORK. 
IT   BRINGS   IN   $30,000   A   YEAR 

hoisted  into  position  and 
erected  under  supervision  of 

trained  engineers  to  sup- 
port new  sign  creations. 

To-day  more  than  a  score 
of  these  big  signs  are  in  reg- 

ular operation  each  night. 
There  are  the  playful  kitten 
and  the  spool  of  silk,  the 
prize  fighters  that  serenely 
advertize  summer  under- 

wear the  year  round,  the 
toothbrush  goblin,  the  ar- 

tistic rope  walker  and  the 

"weeps  when  he  aint  got 
um"  sign — being  the  col- 

loquial name  for  a  child 
that  cries  for  breakfast 

food.  These  signs  arc  of 
great  size  and  are  built  to 
stand  great  wind  pressure 
and  weathering.  The  chariot 
race  sign  has  a  total  height 
of  60  feet,  is  90  feet  wide, 
and  the  main  chariot  and 

horses  are  20  feet  high  by 
40    feet    long.    There    are 

A   DESIRABLE   PIECE   OF 

BLUE  SKY 

20,000  tungsten  bulbs  in 
this  sign  and  it  requires  600 
electrical  horse  power  to 

operate  it. 
Whereas  in  magazine  ad- 

vertising the  advertise- 
ment is  sent  to  the  public, 

in  electric  signs  the  public 
is  sent  to  it.  The  most  sur- 

prising thing  is  that  the  in- 
fluence of  this  advertising 

is  evident  in  all  parts  of  this 

country,  and  often  in  main- 
foreign  lands.  John  Wana- 
maker  and  H.  J.  Heinz  met 
once  at  a  Paris  hotel. 

After  they  were  introduced, 
Mr.  Wanamaker  remarked, 

"Oh,  yes,  you  are  the 
man  who  has  that  big 

sign  on  Broadway."  Mr. Heinz  was  much  amused  at 

the  incident,  ami  said  it 
was  the  best,  evidence  he 
hail  ever  had  of  his  wisdom 

in  spending  $20,000  for  a 
single      electrical       display 
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advertising  the   '57  varietie:  '     Heim 
said  afterwards  that  he  hac  M  of 
that  sign  in  seven  foreign  and 
26  states  of  the  Union. 

It  takes  the  entire  work  <  -  :  -  ix  to 
ten  skilled  men  for  a  mon  anSe 

and  put  up  a  single  big  sig  signs 
cannot  be  turned  out  piecefl     •  i  nas 
its  own  problems  and  ides  rtists 

draw  up  t  1~  iraw 
ing   from 
made.  Tr 
more    time   m    erection    ___.  ,    ■ 
proper  and  work  may  not  be  started 
without  first  obtaining  a  building  permit 
from  the  city. 

The  signs  are  lighted  every  night  at 
sunset  by  two  men.  Each  sign  is  turned 
on  and  off  from  a  small  box  containing  a 
switch,  fastened  on  the  outside  of  the 
building  on  which  the  sign  is  mounted. 
One  man  starts  at  47th  Street,  another  at 
59th  Street,  and  they  run  towards  each 
other  stopping  at  the  various  switch 
boxes,  unlocking  them,  and  turning  on 
the  current. 

These  men  turn  on  all  the  signs  in  a 

remarkably  short  time,  and  when  the}' 

meet,  turn  and  patrol  the  "sign  district'5 
until  the  crowds  thin  out  and  the  signs 
must  again  be  shut  off  at  one  the  next 

morning.  These  "sign  patrolmen"  keep 
watch  of  the  signs  and  see  that  they 
operate  satisfactorily  at  all  times.  Odd 
things  have  been  known  to  happen  when 

the  flashers  go  on  a  "spree,"  and  these 
men  keep  them  oiled  and  working  at 
their  best. 

One  great  authority  in  the  electric 
sign  business  expressed,  as  near  as  words 
can  express  it,  the  significance  of  the 
electric  sign. 

"It  is  forceful  advertising  when  you 
put  an  isolated  distinctive  bulletin  before 

half  a  million  people — all  readers — in  a 
single  night.  That  is  extraordinary  cir- 

culation. But  when  the  announcement  is 

so  towering,  so  dominating,  that  it  burns 
its  story  into  the  memory  of  each  reader, 
its  influence  is  so  great  that  even  circula- 

tion is  secondary." 

Loading  Wagons  by  Electric 
Telpherage 

One  of  the  most  ingenious  adaptations 
of  electric  telpherage  is  found  in  the 
utilization  of  this  form  of  industrial 

trolley  system  for  the  loading  of  wagons 

in  record  breaking  time.  In  some  in- 
stances telphers  are  being  utilized  to 

dump  nr  deposit  loads  of  bulk  material 

peciallj 

AN  ELECTRIC  TELPHER 

ons  and  are  returned  to  the  telpherage 
terminal  after  the  load  has  been  dis- 

charged. At  an  electric  lighting  plant 
in  New  Orleans  such  a  telpher  not  only 
loads  wagons  but  can  be  fitted  with  a 
coal  bucket  and  made  to  feed  the  bun- 

kers. The  buckets  employed  for  wagon 

loading  by  telpher  are  usually  of  a  ca- 
pacity of  one  to  1%  cubic  yards  and  this 

method  of  unloading  wagons  is  being- 
employed  successfully  in  the  case  of  com- 

modities such  as  coal,  coke,  slag,  sand, 

ore,  phosphate,  and  broken  stone. 
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SEOUL,   THE   CAPITAL  OF   KOREA,    HAS   AN   ELECTRIC   STREET   CAR    SYSTEM 

Electric  Railroading  in  Seoul 

Seoul  is  the  capital  and  principal  city 
of  Korea.  It  is  picturesque,  no  doubt, 
with  its  squatty,  queer  looking  buildings, 

though  not  nearly  so  well  kept  and  beau- 
tiful as  the  cities  of  Japan.  But  it  is 

fast  becoming  modernized,  as  the  picture 
indicates,  with  its  network  of  electric 
wires  and  what  appears  to  be  an  adequate 
trolley  car  service.  No  coal  wagons  are 
there  to  obstruct  traffic.  Instead,  dimin- 

utive horses  meander  along  under  enor- 
mous bundles  of  fagots  and  if  one  of 

them  chose  to  walk  the  track  could  no 

doubt  bring  forth  considerable  bell  clang- 
ing and  calling  upon  ancestors  on  the 

part  of  the  native  motorman. 

Electrical  Filtration 

The  steam  exhausted  from  an  engine 
cylinder  always  carries  considerable  oil 
which  remains  in  the  water  of  condensa- 

tion in  the  form  of  emulsion  or  fine  sus- 

pension, the  water  being  milky  and  cloudy 
and  unless  removed  from  the  water,  if 
used  again  in  the  boilers,  will  cause 
foaming  and  the  oil  left  behind  will  set- 

tle   on    the    tubes    or    plates    and    cause burning. 

The  condensed  water  when  freed  from 

the  oil  and  grease  is  especially  adaptable 
for  feed  water,  being  free  from  animal, 
vegetable  or  mineral  impurities.  In  the 
past  the  emulsified  oil  has  been  removed 
by  chemical  action  and  filtration,  both 
being  very  unsatisfactory  and  incomplete. 
A  new  electrical  process  is  based  on  the 

property  of  the  current  forming  the  oil 
into  globules  by  electrolysis,  much  larger 
than  the  minute  particles  carried  in  emul- 

sion and  the  grouping  of  the  globules. 
The  apparatus  consists  of  a  wooden  tank 
containing  a  number  of  plates  which  acl 
as  electrodes.  The  oily  water  is  passed 
around  and  between  the  plates  and  the 
current  coagulates  the  oil  which  adheres 
to  the  plates.  The.  water  is  then  passed 
through  sand  or  gravel  to  purify  ii 
thoroughly.  A  little  hard  water  makes 
the  oily  water  more  conductive  and  the 

amount  used  is  m  I  enough  to  con- 
taminate the  tillered  IccA  water.  The 

filter  is  automatic  and  requires  no  a: 
tent  ion  except  reversing  the  current 

every  few  days  to  free  the  plates  from 
the  oily  deposit.     Daniel  M.  Grosh. 
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'The  City  of  Color" 
How  the  Challenge  of  the  World  to  "Give  Us  Something  New"   Will  Be 

Met  by  the  Directors  of  the  Panama^ Pacific  Exposition 

"Imagine  a  gigantic  Persian  rug  of 
toft  melting  tones,  with  brilliant 
splashes  here  and  there,  spread  along  the 
waterside  for  a  mile  or  more,  and  you 

may  get  some  idea  of  what  the  'City  of 
Color'  will  look  like  when  viewed  from 
the  heights  about  the  bay.  This  color 
plan  alone  will  make  the  Exposition 
unique  among  the  expositions  of  the 

world."  These  are  the  words  of  Jules 
Guerin,  director  of  color  of  the  Panama- 
Pacific  International  Exposition. 

The  day  of  the  "White  City"  has 
passed.  At  San  Francisco  in  1915  the 
East  will  mingle  with  the  West  amid  a 

wealth  of  color  by  day  and  a  magnifi- 
cence of  soft  blending  rays  by  night. 

Practically  nowhere  at  night  will  the 
source  of  light  be  directly  visible;  but 
everywhere  will  be  diffused,  will  glow, 

sparkle  and  scintillate  variegated  har- 
monious color  tones  from  structures 

studded  with  myriads  of  jewels. 

Mr.  W.  D'Arcy  Ryan,  director  of 
the  illuminating  laboratory  of  the  Gen- 

eral Electric  Company,  was  appointed  to 
undertake  the  commission  of  lighting 

the  Exposition.  As  an  illuminating  en- 
gineer Mr.  Ryan  has  already  achieved 

national  fame  through  his  successful 
illumination  of  Niagara  Falls  and  of  the 

Hudson-Fulton  celebration.  Recently 
he  has  also  devised  the  method  for  light- 

ing the  Panama  Canal  itself. 

"The  lighting  of  this  Exposition,"  to 
quote  Mr.  Ryan,  "will  surpass  anything 
in  lighting  in  the  world's  history.  The 
advancement  since  the  last  big  exposi- 

tion in  the  science  and  art  of  electrical 

engineering-  and  the  development  of  elec- 
tric apparatus  has  been  so  great  that  we 

are  now  able  to  produce  effects  with 

economy  which  would  have  been  physi- 
cally impossible  five  or  six  years  ago.  In 

1915  there  will  not  be  a  single  piece  of 
lighting  that  has  ever  been  used  before. 

Everything  will  be  new." 

There  will  be  no  outlining  of  build- 
ings with  incandescent  lamps. 

Outline  lighting  has  been  done  about 
as  well  as  it  can  be  done.  The  streets  of 

every  large  city  to-day  are  ablaze  with 
it,  displayed  in  almost  innumerable  ap- 

plications. While  undeniably  beautiful 
from  a  distance,  outline  lighting  often 
produces  contrasting  glare  and  dark 

spaces ;  and  when  it  comes  to  getting  ef- 
fects from  mirror  surfaces,  such  as 

lagoons  and  moats,  it  is  sometimes  im- 
possible to  secure  completely  the  desired 

results. 

The  plan  of  the  buildings  is  as  unique 
as  is  the  harmonious  decorative  and 

lighting  scheme.  There  will  be  no  as- 
semblage of  individual  palaces  separated 

by  huge  intervening  areas  which  operate 
to  dwarf  fagades,  however  imposing. 
Eight  of  the  main  exhibit  palaces  will 

form  parts  of  a  correlated  group  sur- 
rounding the  three  principal  courts. 

They  will  represent  in  conception  a  stu- 
pendous Oriental  bazaar,  similar  in  form 

to  the  bazaars  of  the  East,  at  Constanti- 
nople, Damascus  or  Cairo. 

The  official  colors  of  the  Exposition 
are  vermilion,  burnt  orange  and  a  very 
rich  oriental  blue.  Thousands  of  flags 
will  flutter  on  the  buildings  in  the  breeze 
from  the  Pacific.  To  make  the  flags, 

bunting  and  decorations  of  this  kind  al- 
together different  from  any  other  expo- 

sition, the  colors  have  been  placed  in  the 
design  in  alternate  squares.  At  night, 

the  play  of  the  illumination  will  be  di- 
rected so  that  colors  will  hold  their  abso- 

lute values. 
The  Court  of  the  Sun  and  Stars  will 

stand  out  among  the  most  brilliant  archi- 

tectural expressions  of  die  world's  greal expositions.  It  will  he  distinguished  nol 
alone  by  the  majestic  scale  o\  its  architec 
ture,  but  by  the  splendor  of  its  conception 
and  the  warmth  of  its  color  effects.  The 
tower   at   the   southern   entrance   will   be 

307 



308 POPULAR    ELECTRICITY    MAGAZINE 

studded  with  50,000  jewels,  diamonds, 
topazes,  rubies  and  sapphires,  which  will 
sparkle  at  night  in  powerful  rays  from 
batteries  of  searchlights.  The  beauty  of 
the  changing  color  effects  of  his  immense 
jeweled  mass  can  scarcely  be  imagined. 

These  jewels  are  not  colored  bulbs; 

they  are  actual  jewels  of  the  first  Expo- 
sition water.  Great  quantities  are  now 

being  made  from  glass,  of  a  special  cut- 
ting, cut  for  different  distances  and  ef- 
fects, some  cut  in  this  country  and  others 

cut  necessarily  abroad.  Strangely,  glass- 
cutters  and  jewelers  had  never  cut  any- 

thing in  these  sizes  before,  and  it  was  so 

entirely  new  to  them  that  the  illuminat- 
ing engineers  were  obliged  to  figure  and 

measure  the  index  of  refraction  of  the 

glass.  Some  of  these  jewels  will  be  sus- 
pended upon  delicate  springs  so  that  the 

least  vibration  from  the  wind  or  machin- 
ery or  even  the  tramping  of  feet  may 

keep  them  in  constant  motion  and  set 
them  flashing. 

Two  great  fountains  embracing  groups 
of  statuary,  one  signifying  the  spirit  of 
the  East  and  the  other  the  spirit  of  the 
West,  brought  together  through  the 
Panama  Canal,  will  also  lie  on  the  main 
axis  within  the  Court.  At  night  the 
Court  will  be  illuminated  from  these 

fountains.  They  will  be  constructed  of 
dense  white  glass  and  in  the  daytime 
will  in  no  wise  suggest  light  sources. 
Within  each  fountain  will  be  concealed 

72  luminous  arc  lamps,  making  a  total  of 
144  lamps  for  the  Court. 

All  the  noble  facades  of  the  magnifi- 
cent palaces,  the  massive  pieces  of 

sculpture,  softly  colored,  the  stately  pil- 
lars standing  against  the  rich  red  of  their 

Pompeiian  background,  the  great  mural 
paintings  spread  across  the  walls  of  the 
patios,  even  the  blossoming  reaches  of 

the  tropical  gardens, — all  will  be  made 
visible  by  light  scientifically  chosen  that 
will  reveal  their  true  colors  in  full  splen- 

dor. In  the  courts  the  mural  paintings 

will  be  lighted  by  concealed  lamps  set  in- 
to the  fluted  pillars  fronting  them,  a 

special  tubular  lamp  being  designed. 

There  will  be  electric  fountains,  but  no 
water  will  flash  in  them.  Instead,  smoke 
and  steam,  much  superior  media  for  such 
effects,  will  be  sent  into  the  air  and  glow 
with  tints  from  the  rays  of  the  mighty 
scintillator.  A  huge  locomotive,  which 
can  develop  enough  power  to  drive  it 
along  at  80  miles  an  hour,  will  be 
mounted  on  a  steel  turntable  and  will 

belch  forth  against  the  sky  great  columns 
of  smoke  and  steam  through  which  the 

rays  of  the  scintillator  will  play.  Con- 
trasting delicately  with  these  geysers  of 

color,  provided  experiments  now  being 

made  prove  successful,  thousands  of  gi- 
gantic soap-bubbles  will  be  released  from 

a  large  blower  and  float  into  the  air. 
On  these  the  powerful  rays  of  the  scintil- 

lator will  glisten  with  the  iridescence  of 

an  insect's  wings. 
At  the  western  end  of  the  massed 

assemblage  of  exhibit  palaces  will  be 
seen  the  classic  outlines  of  the  Palace 

of  Fine  Arts,  a  beautiful  example  of 
Italian  architecture  fronted  with  a  great 
spacious  semicircular  court  resembling 

St.  Peter's  at  Rome.  At  night  its  ivory- 
colonnades,  drenched  in  silver  radiance 

apparently  from  the  moon,  will  be  re- 
flected on  the  surface  of  the  dreamy  la- 

goon in  the  intervening-  space  between 
the  palace  and  the  main  block  of  build- 

ings. But  perhaps  the  most  gorgeous 

effects  of  glittering  reflection  will  be  re- 
alized in  the  Horticultural  Palace  at  the 

left  when  entering  through  the  southern 
gardens.  Composed  almost  entirely  of 

glass,  it  will  be  a  veritable  cry'stal  palace, 
and  at  night  will  rise  like  a  gigantic  shim- 

mering bubble  of  light  165  feet  above  a 
fairyland  of  illuminated  blossoms  and 
shining  fountains. 
The  mammoth  electric  scintillator, 

which  will  be  anchored  on  barges  in  the 
bay  500  to  600  yards  from  the  shore,  will 
project  out  over  the  entire  grounds  great 

beams  of  colored  light  variations  aggre- 
gating over  4,000,000,000  candlepower. 

This  will  consist  of  a  battery  of  48 
searchlights  having  36  inch  parabolic 
mirrors  and  representing  the  48  States. 
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Sixty  men  will  be  required  to  operate  the 
lights  and  will  be  trained  to  direct  them 

through  many  evolutions  of  color,  throw- 
ing brilliant  auroras  into  the  sky.  On 

clear  nights  the  spread  of  these  colors 
will  be  visible  in  all  the  bay  cities  to 
a  distance  of  50  or  60  miles.  But  mists 

often  roll  in  from  the  bay  at  night, 

which  will  greatly  heighten  the  wonder- 
ful lighting  effects,  furnishing  a  back- 

ground upon  which  to  play  the  con- 
stantly changing  color  scheme,  and  to 

soften  and  intensify  the  lights  at  will. 

Modern  Apartment  Building 
Basement 

The  illustration  shows  a  corner  of  a 
basement  such  as  are  now  found  in 

modern  apartment  buildings.  At  the 
right  is  a  stationary  vacuum  cleaner  with 

Kindling   Wood  Saw 

The  outer  slabs  that  are  ripped  from 

the  logs  at  the  mill  as  they  are  first  pre- 
pared to  be  sawed  into  lumber,  form  a 

by-product,  so  to  speak,  which  is  cut  up 

GANG  SAWS  FOR 
CUTTING   KINDLING 

VACUUM  CLEANING  SYSTEM 

pipes     and     connections     reaching     each 
apartment. 

For  the  individual  control  of  the  vari- 

ous laundry  devices,  a  series  of  plug  out- 
lets are  located  as  shown  at  the  left  of 

the  picture  with  a  connector  hanging  at 
one  side.  Hinged  covers  are  provided 
over  the  outlets  so  that  each  tenant  un- 

locks his  cover  and  uses  current  through 
his  own  meter  on  motor  driven  washing 
machines,  irons,  etc.  A  large  hose  and 
tool  also  connects  to  the  vacuum  cleaner 

for  the  janitor's  use  in  cleaning  large 
rugs  and  carpets. 

into  kindling  wood  by  the  machine  shown 
in  the  picture.  These  slabs  and  other 

short  pieces  are  conveyed  by  the  continu- 
ous chain  hooks  shown  in  the  platform  to 

a  set  of  gang  saws.  These  saws  set  four 
inches  apart  on  the  same  shaft  and  cut 
the  pieces  into  suitable  lengths. 

Green  Gutta^Percha 
This  substance  is  now  obtained  from 

the  leaves  of  the  caoutchouc  tree,  and  is 

said  to  be  more  durable  than  that  pro- 
cured by  cutting  into  the  stem  of  the 

tree.  Unlike  the  ordinary  product,  it 
does  not  require  an  expensive  process  of 
purification,  so  that  its  cost  is  cheapened. 
In  France  and  elsewhere  green  gutta- 

percha has  been  employed  in  the  con- 
struction of  submarine  cables, 

The  notoriously  poor  street  lighting  in 
most  of  the  cities  in  Turkey  compels  the 
citizens  to  carry  lanterns.  Recently  elec 
trie  pocket  lamps  equipped  with  dry  cells 
have  become  very  popular  with  all  classes 

except  the  very  poor,  and  their  use  is  in- 
creasing rapidly. 
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Miniature   Battleships   in  Tank  Tests 

Electricity  affords  the  power  for  the 
various  operations  of  the  experimental 
model  basin  of  the  United  States  Navy 

Department,  located  at  Washington — an 
institution  without  counterpart  on  this 
side  of  the  Atlantic.  Its  purpose  is  to 
disclose  the  virtues  and  defects  of  the 

hull  design  for  any  given  vessel  by  means 
of  experiments  with  models  built  on  the 
lines  of  the  prospective  ship.  Uncle 

Sam's  model  testing  tank  which  cost 
$100,000  is  500  feet  in  length  and  50 
feet  in  width.  The  basin,  the  largest  of 
the  kind  in  the  world,  holds  one  million 
gallons  of  water.  Up  and  down  the 
length  of  this  artificial  waterway  the 
models  or  miniature  vessels  are  towed  by 

electrical  power.  The  speed  is  con- 
trolled in  minutest  detail  by  means  of 

four  motors  and  is  further  regulated  by 
controlling  the  output  of  the  generator  in 
the  power  station  located  100  feet  from 
the  tank.  Electricity  also  operates  the 
brakes. 

An  Elevator  Without  a  Cable 

A  tendency  is  often  observed  in  the 
development  of  a  machine  or  mechanical 
system  to  revert  to  original  types.  Years 
after  a  certain  way  of  doing  a  thing  had 
been  discarded  as  impracticable  the  idea 

has  been  revived  and  perfected.  For  in- 
stance, the  very  earliest  types  of  eleva- 

tors moved  ponderously  up  and  down  be- 
tween upright  pillars  under  the  impulse 

of  cog  wheels  meshing  with  a  vertical, 
toothed  rack.  A  western  inventor  has 

now  perfected  a  similar  idea  in  which  an 
electric  motor,  with  a  shaft  extended  in 
each  direction,  drives  a  series  of  pinions 
and  worm  gears,  the  latter  meshing  with 
a  rack  and  drawing  the  elevator  upward 
or  downward. 

United  States  Army  Telegraphers 

The  United  States  Army  now  enrolls 
not  less  than  1,200  telegraphers  who  are 
capable  of  performing  any  of  the  work 

required  of  their 
brethren     in     the 
commercial     field 

and  a  large  pro- 
portion of  whom 

have     had     some 

SIGNAL    CORPS    OPER- 
ATOR.  IN   SERVICE 

UNIFORM 

#| 

ELEVATOR  WITHOUT  A  CABLE 

experience  in  wireless  work  as  well  as  in 
regulation  key  pounding.  There  are 
several  hundred  telegraphers  in  the 
coast  and  field  artillery  service  but  the 
majority  are  to  be  found  in  the  United 
States  Signal  Corps,  which  is  charged 
with  military  communicative  work  and 

which  now  musters  700  qualified  teleg- 
raphers and  at  least  200  additional  who 

are  fairly  proficient. 
The  Signal  Corps  maintains  a  school 

for  telegraphers  at  Fort  Omaha  whore 
instruction  is  given  to  enlisted  men  who 
wish  to  specialize  in  this  branch.  There 
is  no  stated  period  of  instruction,  this 
having  been  found  impracticable  because 
many  men  enter  the  army  from  civil  life 
with  more  or  less  knowledge  of  teleg- raphy. 
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Talking  Machine  Helps  to  Sell 
Real  Estate 

By  the  use  of  an  electrically  operated 
talking  machine  the  sale  of  Los  Angeles 
real  estate  is  expedited  by  a  firm  that 
handles  large  tracts.  In  opening  these 
subdivisions  it  is  necessary  to  instruct 
many  salesmen  regarding  the  commercial 
features  involved;  not  only  prices,  terms, 
etc.,  must  be  correctly  stated  but  all  the 
advantages  of  each  particular  tract  must 
be  clearly  set  forth.  Sometimes 
as  many  as  200  salesmen  are 

engaged  for  a  single  tract  open- 
ing, and  the  training  of  these 

men  was  formerly   by   oral  in- 

is  left  free  for  more  important  duties. 
One  of  the  photographs  shows  the  sales 
manager  dictating,  with  a  map  of  a 
new  tract  in  his  hands.  He  carefully 
prepares  his  discourse,  and,  as  the  other 

AFTER  THE  SALES  MANAGER  HAS  ONCE  GIVEN 
HIS  DISCOURSE  INTO  THE  PHONOGRAPH  HIS 
WORDS  ARE  REPEATED  AS  OFTEN  AS  DESIRED 
TO  THE  SALESMEN 

photograph  shows,  his  salesmen  gather 
in  a  group  and  listen  to  his  instructions 
until  they  are  memorized. 

struction  on  the  part  of  the  sales  manager 
and  by  a  quantity  of  printed  literature, 
which  was  too  frequently  not  read. 
At  last  the  manager,  Mr.  Robert 

Armstrong,  hit  upon  the  idea  of  delivering 
his  instructions  at  length  to  the  talking 
machine,  such  as  is  used  in  correspondence, 
and  the  rolls  are  then  repeated  for  the 
benefit  of  the  classes  of  prospective  sales- 

men. By  this  method  the  selling  points 
can  be  covered  thoroughly,  once,  by  the 
manager,  and  after  that  repeated  again 
and  again  to  the  assistants  with  no  further 
strain  upon  the  manager  himself,  who 

Chicago  Central  Station  Institute 

The  installation  of  the  large  turbo- 
generator stations,  together  with  the 

present  methods  of  high  tension  trans- 
mission, coupled  with  the  local  sub-sta- 

tion distribution  systems,  has  opened  up 
fields  for  the  use  of  energy  which  only 
a  few  years  ago  were  not  considered 
profitable.  This  new  territory  demands 
well  trained,  experienced  men. 

This  demand  for  trained  men  for  the 

sales  and  contract  departments  of  the 
large  Middle  West  electric  companies  led 
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to  the  organization  of  the  Chicago  Cen- 
tral Station  Institute. 

The  companies  interested  in  this  insti- 
tute and  which  expect  to  receive  the 

trained  men  from  the  institute,  are  the 

Commonwealth  Edison  Company ,  Illi- 
nois Northern  Utilities  Company,  Fed- 
eral Sign  System  (Electric),  Middle 

West  Utilities  Company  -  and  Public 
Service  Company  of  Northern  Illinois. 

The  underlying  idea  of  the  institute  is 

to  obtain  the  best  possible  material  cap- 
able of  being  trained,  to  fill  the  higher 

positions  in  these  companies  later  on. 

At  present  the  school  has  enrolled  stu- 
dents whose  qualifications  vary  from  the 

four  years'  engineering  course  to  a  tech- 
nical high  school  education  coupled  with 

sufficient  practical  experience. 
The  course  given  occupies  a  period  of 

eleven  months,  leaving  out  the  month  of 
July,  subdivided  in  such  a  manner  that 
each  month  is  devoted  to  one  general 
branch  of  the  business.  This  is  to  en- 

able the  student  to  enter  the  course  prac- 
tically the  first  of  any  month  for  the  rea- 

son that  the  demand  for  the  men  is  con- 

tinuous throughout  the  year,  and,  there- 
fore, it  is  the  intention  to  graduate  these 

men  at  different  periods  during  the  year. 
The  forenoon  work  consists  of  class- 

room instruction  and  demonstrators' 
lectures  by  experts  in  various  lines  from 
the  companies  interested,  as  well  as 
special  lectures  by  men  from  the  large 

manufacturing  companies  on  the  com- 
mercial application  of  their  apparatus. 

At  one  o'clock  the  students  report  to 
the  different  departments  of  the  com- 

panies, where  their  time  is  put  in  at  prac- 
tical work.  The  departments  are  those 

more  or  less  directly  connected  with  the 

public,  largely  the  contract  and  sales  de- 
partments. The  students  are  moved 

from  time  to  time,  thereby  getting  varied 

experience  in  the  actual  working  of  dif- 
ferent departments. 

The  students'  records  are  kept,  both  for classroom  and  for  afternoon  work  and 

students  are  graded  according  to  ability 
shown. 

Arrangements  are  made  with  the  com- 
panies interested  to  pay  each  student  $40 

a  month  for  the  half  day's  service  in  the 
various  departments.  A  tuition  fee  of 
$100  for  the  entire  course  is  charged.  It 
is  the  intention  to  give  students  a  general, 

all-around  commercial  training — in  a 
way,  commercializing  their  engineering 

training — covering  every  phase  of  cen- 
tral station  practice,  enabling  them  to  in- 

telligently handle  any  of  the  general 
problems  brought  up  to  the  salesman  of 
today,  without  having  recourse  to  the 
office  in  order  to  obtain  information  and 
advice. 

Artistic  Lamp  Stand 

The  accompanying  artistic  design   for 
a  table  or  stand  lamp  is  the  idea  of  Juliu^ 
Ivans,   San  Francisco,  Cal,     The  weight 
needed  to  make  the  lamp  stable  assumes 

TABLE   LAMP    OF 
NOVEL   DESIGN 

the the  shape  of  a  flower  pol 
and  attachment  cord  are  well  concealed 

The  lamp  takes  the  form  o(  an  artificia 
flower  supporting  and  parlialK  enclosing 
the  lamp  globe. 



Electrical  Men  of  the  Times 
LAWRENCE  J.  SHAY 

Lawrence  J.  Shay  of  Worchester, 
Mass.,  has  been  made  manager  of  the 
newly  created  telegraph  department  of 

the  New  England  Telephone  and  Tele- 
graph Company,  attached  to>  the  staff  of 

the  general  manager.  Mr.  Shay. has  held 
the  position  of  manager  of  the  leased 
wire  and  circuit  department  since  this 

department  was  created.  This  depart- 
ment has  to  do  with  all  telegraph  leases 

and  the  testing  of  the  telephone  toll 
circuits.  Since  the  beginning  of  the  joint 
arrangements  between  the  New  England 

Telephone  Company  and  the  Western 
Union  Telegraph  Company  two  years 

ago,  Mr.  Shay  has  directed  the  work 
as  the  representative  of  the  New  En- 

gland Company.  The  importance  of 
this  new  service  resulted  in  the  creation 

of  the  new  department  and  Mr.  Shay 
was  chosen  to  continue  the  successful 

work.  He  is  one  of  the  best  known  tele- 
phone men  in  the  East  and  already  has 

the  reputation  of  being  "Johnny  on  the 
spot,"  when  it  comes  to  settling  up  Morse 
broker   leases   or   furnishing  emergency 
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facilities  for  the  handling  of  newspaper 

matter,  without  a  single  fall  down  re- 
corded against  his  department. 

Among  some  of  his  various  "stunts" 
for  newspaper  men  were  the  wires  set  up 
at  Groton  during  the  illness  of  President 

Roosevelt's  son  ;  at  the  trial  and  execu- 
tion of  Mary  Rogers  at  Windsor,  Vt. ; 

the  famous  Raymond  trial  at  Augusta, 
Me.,  and  several  similar  instances  of  the 
handling  of  emergency  facilities  under 
adverse  conditions.  His  motto  has  al- 

ways been  : 

"Don't  wait  for  something  to  break, 
but  be  ready  for  it  when  it  does  break." 

On  election  nights  in  1906  and  1912  he 
reduced  the  time  by  2y2  hours  in  which 
practically  full  returns  were  gathered 
throughout  the  territory  of  the  New 

England  Company  by  establishing  tele- 
graphic centers  into  which  returns  were 

telephoned  from  smaller  places  and  im 
mediately  wired  to  the  Boston  center.  As 
a  result,  on  election  night,  returns  were 
bulletined  up  on  the  St.  John  River  in 

northern  Aroostook  County,  Me.,  with- 
in two  or  three  minutes  of  the  time 

they  were  published  on  the  boards  in 
front  of  the  Boston  newspaper  offices, 

the  wire  system  being-  worked  both  ways. 
At  the  time  of  the  Titanic  disaster, 

when  the  flash  came  that  the  vessel  and 

passengers  were  being  taken  to  Halifax, 
Mr.  Shay  immediately  got  his  force  to 
work  to  set  up  a  Morse  circuit,  available 
for  the  newspapers.  After  the  circuit 
was  completed,  the  story  was  denied  and 
the  circuit  was  not  used.  This  was  an 

expensive  bit  of  work,  but  when  the  con- 
necting companies  asked  about  the  ex- 

pense, Mr.  Shay's  reply  was  that  it  was 
for  humanity,  and  that  the  anxious  thou- 

sands awaiting  news  of  the  awful  disaster 
were  entitled  to  every  opportunity  to  get 
the  facts  without  expense. 
The  first  multiple  relay  telephone 

switchboard  was  established  at  Worces- 
ter in  18%,  over  which  Mr.  Shay  had 

supervision.  A  few  years  ago  he  de- 
vised a  combination  telegraph-telephone 

test  board  to  meet  the  requirements  of  the 

New  England  company,  and  this  board 
was  afterwards  adopted  as  the  standard 
testboard  of  the  American  Telephone  and 
Telegraph  Company,  being  known  as 
"number  four." 

Mr.  Shay  is  46  years  of  age,  a  native 
of  Northampton,  Mass.,  and  was  working 
as  a  telegraph  operator  before  he  was 
fifteen  at  Mt.  Carmel,  Conn.  He  had 
seven  years  in  practical  railroad  work. 
He  saw  the  possibilities  of  the  telephone, 
however,  and  took  up  that  work  as  night 
operator  at  the  Worcester  office  in  1889, 
and  has  since  mastered  the  details  of 

every  branch  of  the  service. 
He  is  a  modest  man,  and  disclaims  the 

credit  for  his  test  board  invention,  giv- 
ing the  credit  to  his  test  men,  than  whom 

there  are  no  more  expert  wire  men  in 
their  line  in  the  United  States.  If  ever 

there  was  an  exponent  of  the  square  deal, 
that  man  is  Shay,  and  he  is  beloved  by 
his  subordinates. 

The  Toughness  of  Watt  Meters 
An  electric 

watt  meter  is  a 

scientifically  ac- 
curate instrument 

applied  to  the 

practical,  every- 
day purpose  of 

measuring  the 
current  used  in 

your  home.  As 
such  its  mechan- 

ism is  necessarily 
delicate  but  at  the 

same  time  so  pro- 
tected as  to  stand  a  great  deal  of  hard 

usage  before  it  can  be  put  out  of  com- mission. 

The  watt  meter  shown  went  through 

a  fire  and  although  badly  battered  and 
buried  under  the  debris  for  several  days 

it  still  registered  just  as  accurately  as 
ever.  A  falling  rafter  knocked  it  from 

its  place  on  the  wall  and  punched  a  hole 
in  the  top  of  the  casing,  which  can  be 
seen  in  the  picture. 

AND  IT   STILL   REGIS- 
TERED 
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A  Profitable  Club 

"My !  How  tired  I  get  of  this  continual 
pedaling !"  exclaimed  Mrs:  Mills,  who  had 
a  large  amount  of  sewing  to  do  for  her 
daughter  who  was  going  away  to  school 

in  the  fall.  "I  don't  know  what  I  would 
do  without  my  sewing  machine.  It  is  a 
thousand  times  better  than  having  to  sew 
everything  by  hand,  but  sometimes  I 
think  I  know  what  it  means  to  be  a  slave 

in  a  treadmill !" 
"Indeed  it  is  tiresome,"  remarked  Mrs. 

Ames,  a  neighbor  who  was  sitting  near  by 

doing  some  hand  embroidery.  "Really  I 
don't  know  what  I  would  do  if  I  had  three 
girls  to  sew  for,  as  you  have.  I  am  kept 

busy  mending  clothes  for  just  one  boy." 
"Well,  I  have  a  machine,"  remarked 

Mrs.  Penn,  "but  I  confess  I  am  not  fond 
of  running  it,  and  if  I  had  to  do  so  much 
sewing  as  Mrs.  Mills  I  would  never 

get  it  done." The  machine  whirred  and  the  three 
women  sewed,  embroidered  and  knitted 

in  silence  for  some  little  time,  then  sud- 
denly there  was  an  explosion. 

"I  have  an  idea,"  cried  Mrs.  Ames, 
breathlessly. 

"Do  tell!"  exclaimed  the  other  two 
women.  The  sewing  machine  came  to  a 
dead  stop. 

"Recently,"  ran  on  Mrs.  Ames,  "in 
looking  over  my  son's  magazine,  of 
which  he  is  very  fond,  I  came  across  a 
little  story  about  a  household  fairy  and 

what  do  you  think  the  fairy  was?" 
"What  was  it?" 

"An  electric  sewing  machine  motor, 
and  it  did  such  piles  of  work — " 

"But  I  could  never  afford  it,"  inter- 

rupted Mrs.  Mills,  "because  it  is  all  I 
can  do  to  send  Elsie  away  to  school.  I 
know  that  electricity  can  do  the  pedaling 

for  I  have  seen  a  sewing  machine  run- 
ning smoothly  and  noiselessly  with  no 

attendant,  but  I  also  know  that  I  cannot 
afford  to  have  one.  I  have  priced  them 
and  they  cost  something  like  $25,  I 

think." 
"Maybe  there's  more  to  my  idea," 

suggested  Mrs.  Ames. 
"Do  be  more  explicit,"  urged  Mrs. 

Penn. 

"Why  couldn't  we  club  together  and 

buy  an  electric  sewing  machine  motor?" 
"Fine  idea,"  interrupted  Mrs.  Mills. 
"We   would   consider  your  home  the 

THE    DRUDGERY  OF  PEDALING    BECAME  A   THING 
OF  THE  PAST 
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'club  headquarters'  and  keep  the  motor 
here  because  you  need  it  most,  but  when- 

ever either  one  of  us  needs  to  do  some 

sewing  quickly  we  will  run  here  and  do 
it.  We  run  in  most  every  day  anyway,  to 

sit  with  you." 
"The  idea  is  excellent,  but  suppose  I 

pay  $10  and  you  each  pay  $7.50 — that 
makes  the  $25,  and  with  that  amount  we 
can  purchase  the  household  fairy  and  it 

will  always  be  here  to  work  for  us." 
In  this  way  the  Neighborhood  Sewing 

Machine  Club  was  organized  among 
three  women  who  were  congenial  and 
fond  of  each  other  and  the  plan  worked 
well.  The  electric  sewing  machine  motor 
was  purchased  and  kept  in  the  busy 

woman's  home.  It  proved  to  be  a  labor 
saver  and  a  profitable  investment.  The 
drudgery  of  pedaling  became  a  thing  of 
the  past  and  the  unanimous  verdict  of  all 
three  was  this : 

"We  could  not  do  without  our  house- 

hold fairy !" 

Girls  Study  Electricity 

The  pretty  girls  of  the  Hollywood 

High  School  in  the  suburbs  of  Los  An- 
geles are  being  given  a  course  in  electric- 

ity this  year  that  is  in  advance  of  any- 
thing offered  heretofore  in  the  curricu- 

lum of  the  public  schools.  This  course  is 
intended  to  be  a  part  of  the  practical 
preparation  of  housewives  in  the  art  of 
taking  care  of  their  homes,  and  the  girls 
are  being  taught  the  mechanism  and  use 

of  electrical  apparatus  and  how"  to  in- crease household  comforts  and  reduce 

expense  by  having  a  practical  knowl- 
edge of  the  newest  electrical  devices. 

Prof.  Claud  Sandifur,  the  instructor 

in  this  course,  has  worked  out  an  inter- 
esting series  of  lessons  for  the  girls,  tak- 

ing the  theoretical  and  making-  it  practi- 
cal and  the  study  of  electrical  problems 

has  become  very  popular  with  the  girls. 
It  is  interesting  to  see  these  students 
dressed  in  their  pretty  middy  suits,  with 
perky  bows  in  their  hair,  absorbed  in 
their  study  of  electricity. 

A  few  days  ago  I  called  at  the  home 

IT   IS  INTERESTING   TO   SEE   THESE   STUDENTS 
ABSORBED  IN   THE   STUDY  OF   ELECTRICITY 

of  one  of  the  cleverest  of  the  girl  stu- 
dents to  ascertain  just  what  practical 

effect  the  course  is  having.  I  was  met 

by  the  girl's  mother. 
"Yes,  indeed,  Gertrude  is  bringing  in 

new  ideas  constantly  for  the  operation  ot 

the  home  in  a  more  desirable  way."  she 
declared.     "Gertrude   is   in  school   now 
but  I  will  show  you  how  many  electrical 
aids  we  have  now  as  a  result  of  Prof, 

Saudi  I'ur's  suggestions  to  the  girls." 
She  pointed  to  a  pretty  heater  that  was 
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very  ornamental,  in  a  corner  of  the 
drawing  room. 

"That  is  all  the  heat  we  need  at  any 
time  in  Hollywood,"  she  said.  "You  see 
how  pretty  and  clean  the  heater  is  and  it 
is  always  so.  We  carry  it  to  any  room 
which  it  heats  most  efficiently  and  eco- 
nomically. 

"We  are  gradually  depending  almost 
entirely  upon  the  electric  chafing  dish 
for  our  cooking  as  the  girls  at  school 
are  obtaining  new  ideas  every  day  for  its 

practical  use.  Gertrude  has  been  speak- 
ing lately  of  an  electric  oven  which  we 

may  have  in  the  kitchen  when  we  re- 
quire more  elaborate  cooking.  These 

electrical  devices  are  proving  so  service- 
able and  so  convenient  that  I  am  just  as 

enthusiastic  about  them  as  my  daughter 

is." 

I  found  that  the  lights  in  this  bunga- 
low home  are  arranged  to  give  the 

greatest  service  at  the  least  cost,  for  Miss 

Gertrude's  scientific  touch  was  apparent 
in  every  plan  and  fixture.  Then  there 
were  other  devices  such  as  irons  and 

toilet  aids.  It  was  a  pleasure  to  visit 
this  home  into  which  a  clever  school 

girl  had  introduced  so  many  electrical 
comforts  in  a  scientific  way.  It  made 

an  added  proof  that  electricity  is  des- 
tined to  play  a  very  much  greater  part 

by  far  than  many  of  us  imagine  in  mak- 
ing this  world  a  comfortable  place  to  live 

in  and  a  joy  for  human  beings. — Stephen  Innes. 

WIRING   FOK  A   $5,000   TO   $10,000   HOUSE 

This  house  uses  a  single  electric  heat- 
ing circuit  with  a  restricted  use  of  the 

lighting  circuits  for  heating  purposes.  As 
can  be  seen  in  the  basement  plan,  the 
main  supply  circuit  enters  the  basement 
and  from  this  the  heating  circuit  and 
lighting  circuits  branch  off  as  indicated 
by  the  arrows.    The  heating  circuit  runs 

direct  to  the  basement  laundry,  a  branch 
going  to  the  flatiron.  Connections  are 
made  with  the  kitchen  on  the  first  floor 

and  with  the  dining-room  by  branch  cir- 
cuits running  through  the  partitions  to 

the  respective  rooms. 

The  heating  circuit  at  the  dining-room 
is  provided  with  flush  wall  receptacles, 

EMENT   PLAN 
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FIRST  AND   SECOND   FLOOK   PLANS 

to  which  connection  is  made  for  the  chaf- 
ing dish  and  percolator.  In  the  kitchen 

the  electric  baking  outfit  is  arranged  as 
shown.  This  electric  outfit  is  used  for 

auxiliary  cooking  and  the  oven,  placed 
by  itself  on  the  opposite  side  of  the  coal 
range  is  controlled  from  the  main  table. 
Upstairs  the  heating  circuit  upon 

which  the  dining-room  appliances  arc 
operated  is  extended  to  supply  current  to 

the  electric  luminous  radiator,  cither  in 

the  chamber  or  bathroom,  The  arrange- 
ments for  lighting  circuits  arc  shown  in 

the  plans.  Landing  and  basement  lights 
are  controlled  by  three-way  switches  to 
make  them  most  convenient.  In  the  liv- 

ing room  a  flush  door  receptacle  is  in- 
stalled so  that  the  reading  lamp,  chafing 

dish  or  coffee  percolator  can  be  operated 
without,  using  a  long  cord. 
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Portable  Breezes 

It  is  a  great  comfort  to  have  any  kind 
of  a  fan  in  the  home,  but  to  have  a  fan 

that  you  can  easily  carry  around  as  you 
need  it  is  a  convenience 

multiplied  many  time  s. 
What  is  more  delightful 

on  a  hot  summer's  day 
than  a  cool  breeze  to  drive 

away  cares  and  worries 
and  rest  your  tired  body  ? 
When  the  heat  is  oppres- 

sive outside  you  can  sit  in 
your  own  home  and  by 
merely  turning  a  switch, 
you  can  command  a  breeze 
at  will  and  this  breeze  is 
not    confined    to    any    one 

their  summer  equipment  the  same  as 

screen  doors  and  awnings.  These  elec- 
tric fans  cost  little  to  operate.  Ten  cents 

will  run  a  portable  eight-inch  home  fan 
seven  hours  a  day  for  a  whole  week. 

Think  of  it — cool  comfort 
for  less  than  a  quarter  of  a 

cent  an  hour!  The  twelve- 
inch  fan  which  gives  a 

stronger  breeze  uses  no 
more  current  than  a  single 

electric  light.  It  isn't  a 
question  of  whether  you 
can  afford  one  of  these 
s  u  m  m  e  r  comforts  ;  they 
cost  so  little  to  run  that 

they  are  within  reach  of 

every  purse. 

IN  THOUSAiNt:.  OF  HOMES  THE 
ELECTRIC  FAN  IS  MADE  A 

PART  OF  THc  SUMMER  EQUIP- 
MENT THE  SAME  AS  SCREEN 

DOORS  AND  AWNINGS 

room,  for  you  can  have  it  in  the  dining 
room,  sewing  room,  the  library,  bedroom, 
kitchen,  upstairs,  downstairs,  at  work  or 
at  leisure,  with  only  one  portable  electric 
fan. 

These  portaule  breezes  keep  you  cool 

while  performing  the  everyday  house- 
hold duties ;  they  permit  you  to  dine  in 

comfort,  unpestered  by  the  troublesome 
fly,  and  best  of  all  they  prevent  the  hot 
weather  from  sapping  the  strength. 

Thousands  of  homes  to-day  are  being 
cooled  by  breezes  from  electric  fans. 
Many  homes  have  made  them  part  of 

The  Girl  Behind  the  Electric  Sign 

Electric  advertising  has  increased  to 
such  an  extent  that  every  city  now  has  its 

"Great  White  Way,"  a  cheerfully  il- 
luminated thoroughfare  with  electric 

signs  that  flash  or  spell  out  words,  or 
chromatic  color  signs  attracting  the  eye 
through  color  and  motion.  There  are 
waving  flags,  crawling  snakes,  jumping 
rabbits  or  streaks  of  lightning;  how 
many  women  have  stopped  to  inquire 
how  the  flags  wave,  or  the  rabbits  jump 
or  the  lightning  flies  across  the  display? 
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Some  place  out  of  sight  is  a  busy  little 
flasher  that  operates  electric  signs 
whether  they  are  crawling  chasers  or 
script  breakers;  in  a  type  of  flasher 
wherein  one  apparently  animated  object 
chases  another  around  the  border  of  a 

sign,  this  illusion  is  accom- 
plished by  wiring  each  oppo- 

site lamp  in  the  sign  on 
one  wire  making  half  the 
number  of  circuits  M 
that       there       are 

lamps  in  the  bor- 
der.    About  eight 

or  ten  circuits  are 

lighted       at       one 
time,  and  when  the 
ninth  circuit  ahead 

comes  on,  the  first 
drops    off;    when 
a  lightning   stroke 
goes  across  a  sign 
or  building  front,  a 
very  small  flasher 
is  making  about  30 
revolutions    per 
minute.   A 

high  speed 
type     of 
flasher  pro- 

duces spec- 
t acul a  r 
effects, 
such  as  the 

falling    ef- 
fect of  fountains,  streams 

of  liquids,  foam,  smoke, 
fire,  cloud  effects,  revolv- 

ing   wheels    and    chro- 
matic    squares.       They 

generally    operate   at   a 
speed     of     about     200 
breaks  per  minute. 

All  electric  signs  are  first  built  up  on  a 
dummy  board  in  the  office  of  the  company 
making  them  and  in  the  office  of  one 
such  company  is  a  young  woman  who 

has  practically  grown  up  with  the  flash- 
ers. She  is  Miss  Nettie  Liepe  and  she  is 

a  good  illustration  of  what  a  girl  can  do 
who  is  thrifty  and  industrious. 

A  GIRL  WHO  WORKS  OUT  ELECTRIC 
SIGN   DESIGNS 

"I  began  to  work  here  in  the  flasher 
company's  office,"  she  says,  "when  I  was 
a  little  kid  and  I  began  as  a  telephone 
girl.  Then  I  took  a  night  school  course 
in  stenography  and  book-keeping  and 
kept  on  working.  Now  I  am  happy  to 

say  I  am  office  manager.  Each 
sign  that  comes  to  us  must 

be  worked  out  on  blue 

prints  and  we  decide 
very  soon  whether 
it  can  be  operated 
as  an  electric  sign. 
Then  we  construct 
it  on  the  dummy 
boards  back  of  the 
office  and  wire  it 

and  operate  it  until 
it  works  perfectly. 
When  an  order 
comes  in  we  have 
to  know  the  brand 

of  flasher,  number 
of  circuits,  two  or 
three-wire  system, 

how  flashed,  and 
how  to 

ship.  I 

§^  like  the 
work  and 
if  word 

comes  in 
that  a  sign 

is  not working 

some  distant 
I  know  what 

lamps  are  out,  I  can  soon 
ascertain  where  the 
trouble  is  by  studying 

the  blue  print  where  all 
the  wiring  is  traced 

down  to  the  flasher.  Then  I  write  the 

electrician  how  to  fix  it." 

right    m town,   if 

Probably  more  small  towns  and  ham- 
lets in  Norway  use  electricity  than  in  any 

other  country,  owing  to  the  abundance 

•of  water  power.  In  the  country  districts 
also  there  are  often  plants  for  each  collec- 

tion of   live  or  six   houses. 



How  I  "Re-Illuminated"  My  Home 
By  NELLIE  ARCHER  ALEY 

The  problem  of  satisfactory  lighting 
for  the  living  rooms  of  a  house  recently 
confronted  me.     The  manner  in  which  I 
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EMPIRE   LAMP  AND  SHADE 

solved  it  may  be  of  help  to  others  con- 
fronted with  similar  difficulties.  In  com- 

mon with  many  houses  this  one  into 
which  we  moved  was  over-lighted.  Glare 
is  probably  the  greatest  crime  against 
good  taste  in  the  average  American 
home;  this  house  was  a  flagrant  exam- 

ple of  unsubdued  glare ;  sprawling  chan- 
deliers of  poor  design  hung  from  the 

center  of  each  ceiling,  each  chandelier 
being  equipped  with  four  to  six  lights, 
and  when  all  were  turned  on,  the  living 

room  presented  an  appearance  of  glaring- 
distinctness  reminiscent  of  the  parlors  of 
country  hotels ;  rugs  seemed  to  jump  at 

one  from  the  floor  while  the  furniture 

stood  out  in  a  most  displeasing  way  and 

yet  to  get  the  light  where  it  was  needed 
We  had  to  suffer  this  eye  tiring  glare 
throughout  each  room. 
My  problem  was  to  retain  the  electric 

lighting  but  to  produce  with  it  the  soft 
glow  of  candle  or  lamp  light.  I  set  about 
to  find  just  where  the  light  was  needed 
in  each  room  and  my  idea  was  to  localize 
the  lighting;  that  is,  to  bring  it  directly 
to  the  places  where  it  was  needed  instead 
of  flooding  the  rooms  with  unnecessary 
illumination.  The  living  room  is  not 
large,  about  18  by  18  feet.  Here  the  light 
needed  to  be  localized  at  the  reading 
table  and  at  the  desk,  each  of  which 
stood  against  the  walls  but  on  opposite 
sides  of  the  room.  I  had  plugs  put  in 
the  baseboard — the  wiring  coming  from 
the  basement — near  each  of  these  pieces 
of  furniture.  On  the  reading  table  I 
used  a  large  portable  electric  lamp  which 
I  already  had;  the  base  of  this  lamp  is 
verde  green  and  the  plain  shade  is  of 
four  shaped  sections  of  green  glass 
leaded  together.  For  the  desk  a  small 

drop  light  seemed  to  be  the  most  satisfac- 
tory but  when  T  came  to  look  about  I 

found  that  the  really  desirable  ones 
were  very  expensive.  I  took  a  plain 
brass  candlestick  and  had  it  wired  and 

fitted  with  a  Tiffany  shade.  The  total 
cost  was  about  four  dollars  but  the  little 

lamp  is  very  handsome  and  quite  the 
equal  of  the  ten  dollar  ones  I  saw  in  the 
shops. 

With  these  two  portable  electric  lamps 
the  living  room  is  now  satisfactorily 

lighted  and  everyone  who  enters  it  re- 
marks upon  the  pleasing  effect.  A  soft. 

restful  glow  is  diffused  throughout  the 
room,  in  which  not  only  the  furnishings 
but  myself  and  my  guests  look  infinitely 
better  than  we  did  in  the  glaring  light  of 
an  overhead  chandelier. 

On  the  newel  post  in  the  stair  hall  was 
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a  lighting  fixture  that  I  can  only  com- 
pare to  an  explosion;  a  slender  brass 

rod  supported  six  contorted  arms,  each 
of  which  had  an  etched  glass  shade  of 

cheap  appearance.  The  fixture  was  de- 
cidedly in  the  way,  for  the  arms  stuck 

out  awkwardly.  Some  one  was  always 

bumping  into  the  thing  and  I  fully  ex- 
pected to  hear  it  crash  every  time  we  had 

company  in  the  house.  For  these  six 
lights  I  substituted  a  single  wall  bracket 
of  simple  design  with  a  Tiffany  shade 
and  the  improvement  is  wonderful. 

The  drawing  room  had  a  cluster  of  six 
lights  at  the  ceiling  that  resembled  a 
spider  in  shape  and  sprawl;  when  not 
lighted  the  fixture  was  not  so  conspicu- 

ous, so  I  left  it,  but  it  is  no  longer  used 
for  the  room  is  now  lighted  by  four  drop 
lights.  For  the  piano  I  bought  one  of  the 
plain  brass  fixtures  especially  designed 
for  upright  pianos  and  this  throws  the 
light  exactly  where  needed.  The  large 
amount  of  light  for  the  room  comes  from 
a  large  Empire  lamp  with  a  shade  of 
green  silk;  a  French  gilt  base  of  good 
design  supports  the  plain  Empire  shade. 
Nothing  could  be  more  appropriate  for 
a  semi-formal  room  and  this  lamp  pro- 

vides a  pleasing  illumination.  The  base 

of  this  lamp  was  purchased  at  a  depart- 
ment store  for  eight  dollars  and  the  wire 

frame  for  the  shade  was  bought  uncov- 
ered and  I  got  the  green  silk  and  put  it 

on  myself.  The  total  cost  of  the  lamp 
was  twelve  dollars  against  $25  for 

the  same  style  when  bought  com- 
plete. The  other  lights  for  the  room  are 

two  wired  candlesticks  with  shades  of 

green  silk ;  both  of  these,  exclusive  of  the 
holders  cost  but  three  dollars.  One  use 
on  a  small  cabinet  and  the  other  on  a 

side  table.  The  effect  of  these  green 

shaded  lights  is  very  pleasing-. 
As  I  look  about  me  at  the  way  houses 

are  lighted  I  can  not  but  marvel  at  the 
lack  of  discrimination  and  taste  shown  by 
most  women  in  this  matter.  I  have  seen 

beautiful  rooms  ruined  by  some  mon- 
strosity of  a  fixture  which  had  no  rela- 

tion to  the  room  itself.     Remember  your 

living  room  is  not  a  store  and  that  the 
light  of  eight  or  ten  unshaded  bulbs  is 
hardly  suitable  for  a  room  where  one  is 

supposed  to  rest  and  relax  after  the  day's 
work  is  done.  As  a  rule,  side  lights  of 
simple  design  with  shades  of  ground  or 

Tiffany  glass  and  portable  lamps  of  con- 
venient size  with  silken  or  glass  shades 

SMALL  DESK  LAMP  WITH  SHADE  OF   TIFFANY 
GLASS 

will  be  found  more  satisfactory  for  home 
lighting  than  unshaded  chandeliers. 

Don't  judge  illumination  by  the  bright- 
ness of  the  lamps.  Judge  the  light  you 

are  getting  by  the  way  it  helps  you  to 
see.  Do  not  think  that  because  a  lamp 

looks  glaring  and  brilliant  it  is  giving 
you  good  light.  It  may  he  merely  giving 
you  too  much  light  in  the  wrong  place. 
On  the  other  hand,  a  well  shaded  table 

lamp  may  look  dim  because  it  is  well 
shaded,  and  still  he  giving  first-class  light 
for  working  purposes. 



Holland's  Canals  Awaiting  Electricity 
Of  all  the  undeveloped  opportunities 

likely  to  impress  the  electrical  engineer 
who  travels  over  Europe  none  will  prove 
more  conspicuous  than  the  canals  of  the 
Netherlands,  which  may  be  said  to  be  not 

merely  waiting  upon  but  silently  plead- 
ing for  the  transforming  influence  of 

electricity.  Canals  are,  of  coure,  the 
principal  highways  of  Holland  and  yet, 
with  the  exception  of  a  comparatively 
limited  number  of  storage  battery  boats, 
little  has  been  done  toward  the  introduc- 

tion of  the  magic  current  in  this  promis- 
ing sphere.  The  fact  that  the  canals 

afford  long,  straight  stretches  with  few 
locks  would  seem  to  render  these  water- 

ways peculiarly  well  adapted  to  the  intro- 
duction of  electrically  propelled  canal 

boats  of  the  overhead  trolley  type  which 

have  been  tried  out  so  successfully  in 
other  places.  Holland  is  to  hold  this 

year  some  notable  international  exposi- 
tions and  there  will  be  opportunities  for 

outside  manufacturers  to  do  "missionary 
work"  on  behalf  of  electric  propulsion 
for  canal  boats. 

Tasting  Electricity 
You  can  feel  electricity,  the  sense  of 

hearing  can  detect  it,  ozone  made  by  the 
electric  spark  affects  the  sense  of  smell, 

but  not  everyone  is  aware  that  it  can' be 
tasted.  If  you  have  not  tasted  the  effect 
of  current  try  this  experiment: 

Take  a  piece  of  bright,  clean  tin  about 
the  size  of  a  silver  dollar  and  place  it 

above  the  tongue  or  beneath  it  with  a  sil- 
ver dollar  on  the  opposite  side.  Keep  the 

outer  edges  of  the  silver  and  tin  apart  for 

:«*|S:;nFj*fc    f. 

TYPICAL  SCENCE   IN   HOLLAND,   SHOWING  ONE  OF  THE  LONG,  STRAIGHT  CANALS  SO  ADAPTABLE 
TO    ELECTRIFICATION 
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a  moment  to  see  if  you  can  detect  any 
taste.  Now  bring  the  outer  edges  of  the 
metals  together  with  one  above  and  the 
other  beneath  the  tongue.  Immediately 
there  is  a  sour  taste  in  the  mouth.  A 

small  wet  battery  with  the  metals  as 
plates  and  the  saliva  as  the  electrolyte  is 
formed  and  the  contact  made  at  the  outer 

edges  of  the  metals  completes  the  circuit 
while  the  current  causes  the  sour  taste. 

Pyrography  Pump  from  Odds 
and  Ends 

The  owner  of  this  odd  but  effective 

outfit,  having  a  great  deal  of  pyrography 
work  to  do,  rigged  an  air  pump  to  take 

Lord  Keivin's  Question 
I  was  told  some  years  ago  at  Niagara, 

says  Isham  Randolph  in  the  Journal  of 
the  Franklin  Institute,  that  when  Lord 
Kelvin  was  there  a  short  time  previously 
he  visited  one  of  the  power  plants  then 
in  the  process  of  construction.  A  young 

engineer — ignorant  of  the  great  person- 
ality he  then  encountered — was  very  kind 

in  showing  him  over  the  work  and  tell- 
ing him  all  that  he  knew  about  it.  When 

they  were  about  to  part,  Lord  Kelvin 

said:  "You  have  told  me  many 
instructive    things.       Let    me    ask    you, 

FOREST  OFFICER   READING   THE  THERMOMETER. 

"What  is  electricity?"  The  young  man 
answered,  "I  do  not  know,  sir."  The 
great  man  said :  "Then  at  last  we  stand 
upon  the  same  plane." 

HOMEMADE  PYROGRAPHY  PUMP 

the  place  of  the  bulb  usually  furnished. 
The  cylinder  was  made  from  the  pump  of 
an  old  blow  torch.  The  works  of  an  old 

phonograph  was  used  for  a  reducing 
gear  and  a  20  watt  fan  motor  furnished 
the  power. 

Weather  Forecasts  Reported  by 
Telephone 

The  Mountain  State 

Telephone  and  Tele- 

graph Company  of  Ari- 
zona is  now  co-operat- 
ing with  the  United 

States  Weather  Bureau 

in  reporting  the  Weather 
conditions  in  the  differ- 

ent sections  of  the  state. 

Even  some  of  the  im- 
portant towns  in  this 

section  have  either  been 

without  any  forecasts  at 
all  or  the  reports  have 
been   vcr\    incomplete. 

Thirty-one  towns  will 
soon  be  equipped  by  this 
combined  action  of  the 

weather  bureau  and  the 

telephone  companj  and 
even  morning  the  complete  forecast 
will  be  telephoned  to  the  chief  operator 
o\  each  town  and  will  he  accessible  to 

telephone  subsci  ibers. 
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Mysterious  Writhing  Snake 

An  a  m  using 

piece  of  experi- 
mental apparatus 

may  be  made  us- 
ing a  bar  magnet 

and  some  braided 
strands  of  tinsel. 
Fasten  the  bar 

magnet  to  a  wood- 
en stand  as  shown 

and  between  the 

bi.iding  posts  con- 
nect a  very  slack 

braid  of  tinsel. 

Connect  the  bind- 

ing posts  to  a 
switch  and  three 

or  four  dry  cells. 
By  arranging  a 
double  pole,  double 
throw  switch  not 

shown  and  throw- 
ing it  over  first  to  one  side  and  then  to 

the  other,  the  tinsel  will  wrap  itself  in 
one  direction  around  the  magnet  and 
then  uncoil  and  coil  itself  about  the  bar 

in  the  opposite  direction,  depending  upon 
the  direction  of  the  current  through  the 
tinsel. 

To  prevent  the  bar  from  short  circuit- 
ing the  tinsel,  the  bar  may  be  wrapped 

with  a  -layer  of  paper  or  linen  tape. 

MYSTERIOUS  WRITH- 
ING  SNAKE 

A  Hot  Fiber 

According  to  the  experiments  of  the 

French  investigator  Weber,  the  temper- 
ature of  the  incandescent  filament  in  an 

ordinary  electric  lamp  varies  between 

2849°  and  2890°  F.  This  is  perceptibly 
lower  than  the  melting  point  of  iron, 

which  is  about  1500°  C.  or  2912°  F. 
But  with  carbon  fibers  a  little  thicker 

than  ordinary,  giving  a  little  brighter 

light,  Monsieur  Weber  finds  that  the  tem- 

perature may  rise  to  2962°  F.,  or,  in 
other  words,  50  degrees  above  the  melt- 

ing point  of  iron. 

Boy  Scout  Lamp 

The  accompanying  cut  is  of  a  new  type 
of  flash  lamp  to  be  used  for  a  bicycle 

lamp,  camping  and  general  service.  It 
has  a  bicycle  damp  ;  also  a  clamp  to  hold 
it  in  the  pocket  or  to  hang  it  on  a  rope. 

BOY  SCOUT  LAMP 

On  the  side  is  a  steady  light  switch  and 
a  flash  button.  The  battery  will  operate 
a  ZYz  volt  tungsten  lamp  for  five  hours. 

A  large  and  efficient  reflector  is  em- 
ployed on  the  lamp. 

Magic  Box 
A  novelty  which  affords  much  amuse- 

ment is  the  magic  box.  It  is  4  x  6  x  2 
inches,  made  out  of  wood  with  a  glass 
cover  and  lined  with  foil.  The  directions 

for  operating  the  box  are  as  follows: 
Rub  the  pane  of  glass  with  the  little 
leather  cushion  and  the  balls  and  paper 
men  will  begin  at  once  to  produce  their 
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performance,  jumping  about  in  the  most 
fantastic  manner.  The  only  thing 
necessary  is  to  keep  the  box  and  leather 
cushion  clean  and  dry,  which  is  done  best 
by  cleaning  the  pane  of  glass  before 
using,  with  a  piece  of  dry  cloth.  Static 

electricity  is  the  secret  of  the  odd  move- 
ments. 

Lighter  for  Motorcycle  Lamps 

In  cold,  windy  weather  it  is  not  an 
agreeable  task  to  light  a  motor  cycle 
lamp,  and  it  was  this  experience  that 
led  to  the  following : 

To  the  burner  of  the  lamp  bind  with 
tape  two  insulated  wires  each  about  three 

feet  long.  Leave  about  six  inches  pro- 
jecting above  the  burner  and  bend  in  the 

Frame,  Wm 

LIGHTER   FOR   MOTORCYCLE   LAMP 

shape  illustrated,  leaving  the  points  about 
1/10  of  an  inch  apart.  Connect  one  of 

these  wires  to  the  spark-plug  of  the 
motor  and  the  other  to  one  pole  of  a 

push  button  suitably  situated.  Then  con- 
nect the  other  pole  of  the  push  button  to 

the  front  of  the  motor  and  the  outfit  is 

completed. 
In  order  to  light  the  lamp  simply  start 

the  motor,  turn  on  the  gas  and  press  the 
electric  button. 

Open  Circuit  Telegraph  Qonnections 

Referring  to  page  ̂ 3  of  the  January 
issue  of  Popular  Electricity  Maga 

zine  I  think  the  accompanying  arrange- 
ment an  improvement  upon  the  open  cir- 

cuit telegraph  diagram  there  shown. 
With  switches  (A)  and  (B)  on  points 

(2)  and  (3)  respectively  this  station  can 
be  called  using  its  own  battery.  When 
both  switches  are  on  points  (2)  this 
station  can  be  called  using  the  battery 
at  the  other  end  of  the  line.  With  the 

switches  on  points  (  1 )  the  line  is  clear. 
Whenever  the  station  is  called  switch 

(B)  is  placed  on  point  (3).  The  single 
point  switch  is  to  open  and  close  a  local 
circuit  for  private  practice. — J.  D.  Van 
Brakle. 

Light  from  Sugar 
A  phenomenon,  the  cause  of  which  has 

not  yet  been  satisfactorily  explained, 
was  described  at  a  meeting  of  the  British 
Association.  Disks  of  loaf  sugar  were 
mounted  on  a  lathe  and  rapidly  rotated 
while  at  the  same  time  a  hammer  played 
lightly  upon  them. 

An  almost  continuous  radiation  of  light 
was  thus  produced  upon  the  .sugar.  It 
was  shown  that  the  light  did  not  arise 
from  beating  of  the  sugar,  and  it  is  be- 

lieved by  some  to  be  caused  by  changes 
taking  place  in  the  sugar  crystals,  held  by 
some  experts  to  be  of  the  nature  of  elec- 

trical phenomena. 

Experimenters'  Tap  Wrench 
In  building  electrical  apparatus  of  the 

small   kind,   amateurs   will    find   the   tap 
wrench  here  shown  a  handy  tool  to  in- 

EXPERIMENTERS'  TAP  WRENCH 

elude  in  their  kit.  As  shown  it  i>  SO  made 

that  a  tap  can  be  quicklj  put  in  ̂ v  taken 
out.  ami  the  beveled  end,  when  thrust 
home,  effectually  prevents  the  tap  from 

turning  in  the  handle.      I'..   !■'..  WlLDER. 
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Experimental  200  Meter  Wave  Sets 
By  PHILIP  E.  EDELMAN 

Part  5 

Rotary  Gap 

The  rotary  gap  is  more  desirable  for  a 
200  meter  set  operated  by  a  transformer 
because  it  combines  the  cooling  feature 

in  the  gap  itself  and  may  be  used  con- 
tinually without  objectionable  heating. 

When  properly  adjusted  this  form  of  gap 
presents  the  additional  advantage  of  a 
musical  tone.  This  gap  is  well  known 
and  there  are  many  forms  of  it,  including 
those  using  studs  on  the  periphery  or 
face  of  a  revolving  wheel,  stationary  or 
revolving  electrodes,  solid  revolving 
wheels  without  studs,  plural  electrodes 
and  other  types.  One  suitable  form 
which  may  be  constructed  without  special 
tools  and  machinery  other  than  a  lathe 
is  shown  in  Fig.  9.  The  design  is  taken 

from  "Experimental  Wireless  Stations" 
and  a  flat  plate  is  utilized  instead  of  a 
ring  with  studs,  by  boring  holes  in  the 
plate  at  uniform  distances. 
The  rotary  electrode  is  preferably 

made  out  of  sheet  aluminum  ]4  inch 

thick,  and  while  other  sizes  may  be  con- 
structed in  a  similar  manner,  an  eight 

inch  rotary  electrode  capable  of  dis- 
charging up  to  one  kilowatt  is  here 

described. 

Find  the  center  of  a  square  sheet  of 
aluminum  and  describe  a  circle  with  a 
four  inch  radius.  Describe  another  circle 

with  a  three  inch  radius,  and  a  third 
circle  with  a  radius  corresponding  to  the 
size  of  the  shaft  used.  (See  Plate  Lay- 

out.) Now  divide  the  circle  on  the  three 

inch  radius  into  eight  equal  parts  and 

prick-punch  the  points  accurately.  Eight 

holes,  each  VA  inch  in  diameter,  are  to  be 
drilled  at  these  points,  either  before  or 

after  the  plate  is  turned  down  to  the  out- 
side diameter.  The  shaft  hole  should 

also  be  drilled  out.  In  drilling  care 
should  be  taken  to  get  all  of  the  holes 
true  and  the  aluminum  should  be  worked 

slowly.  Use  kerosene  oil  as  a  lubricant. 
The  outer  diameter  is  best  trued  up  after 
the  plate  has  been  placed  on  a  mandril. 
A  machinist  will  be  glad  to  do  this. 

The   simple   bearings   and   mountings 

FIG.  9.    THE  ROTARY  ELECTRODE 

require  no  comment,  but  it  is  necessary 
to  have  the  electrode  revolve  without 
vibration  and  so  that  the  face  does  not 

wabble.  The  stationary  electrodes  should 
have  a  diameter  of  5/8  inch  and  are 

mounted  so  that  they  are  at  the  center 
of  two  opposite  holes  when  the  latter  are 
in  that  position.  These  electrodes  can  be 
mounted  on  a  rocker  like  dynamo 

brushes,  if  desired,  to  allow  for  adjust- 
ments. The  rotating  electrode  should  be 

revolved   at  a  high   rate  of  speed,  that 

328' 
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resulting  from  direct  connection  with  a 
synchronous  motor  being  suitable.  The 
revolving  and  stationary  electrodes 
should  be  well  insulated  from  each  other 

and  foreign  bodies  and  the  rotating  elec- 
trode should  be  insulated  from  the  drive 

shaft  of  the  motor.  An  insulating  coup- 
ling with  a  Y%  inch  opening  at  each  end, 

such  as  is  used  in  electric  light  fixtures, 

may  be  used  with  a  Y%  inch  shaft  or  the 
insulator  used  may  be  made  from  a 
block  of  hard  rubber.  The  light  alu- 

minum electrodes  do  not  offer  much 
resistance  and  a  small  fan  motor  may  be 

utilized  to  drive  it.  The  stationary  elec- 
trodes may  be  perforated  as  described 

for  the  series  gap  and  the  length  of  the 

gap  should  be  the  same  at  both  elec- 
trodes. The  gap  need  only  be  rotated 

when  in  use  and  may  be  stopped  when 

the  station  is  not  used  for  sending  pur- 
poses. If  a  rotary  gap  is  to  be  used  with 

a  spark  coil,  it  is  not  necessary  to  bore 
the  holes,  as  a  solid  electrode  will  do. 

It  should  be  noted  that  there  is  no 

chance  for  the  spark  to  pass  when  the 
stationary  electrodes  are  concentric 
with  the  holes.  The  condenser  may 
charge  at  this  point,  and  will  readily 
discharge  through  the  short  gap  as  soon 
as  the  metallic  surface  comes  into  place 
opposite  the  stationary  electrodes.  Small 
aerials  can  be  charged  with  larger 
quantities  of  energy  by  means  of  the 
rotary  gap,  for  this  reason.  The  gap  will 
give  the  best  results  when  it  is  adjustscl 
to  correspond  to  the  other  apparatus 
i.:ed„  By  again  referring  to  Fig.  7 
(Part  4,  June)  it  will  be  evident  that  it 
is  an  advantage  to  have  the  electrode  in 
line  for  sparking  at  regular  intervals 
along  the  charging  voltage  curve,  out 
of  line  while  the  condenser  is  charging 

and  out  of  line  when  the  charging  volt- 
age, as  it  approaches  zero,  falls  below  a 

Charging  Voltage 

When  spark  coils  are  used  no  special 
design  is  required    for  a  200  meter  cir- 

cuit.    From  the  foregoing  discussion   il 

should  be  obvious  that  a  transformer 

capable  of  supplying  a  voltage  at  least 
twice  that  of  the  charging  voltage  is  re- 

quired for  use  with  the  particular  type 
of  apparatus  described  if  the  condenser 
capacity  is  to  be  kept  to  the  small  value 
specified.  A  J4  kilowatt  transformer, 
then,  should  be  wound  for  at  least  13,- 

500-15,000  volts,  a  ]/2  kilowatt  trans- 
former for  at  least  19,000-20,000  and  a 

one  kilowatt  transformer  for  at  least 

26,000-30,000  volts,  the  first  value  in  each 
case  corresponding  to  the  lower  value 
given  in  Part  2  (April)  and  the  other 
value  corresponding  to  the  higher  value 
given  in  Part  2  for  the  charging  voltage. 
It  may  be  stated  that  not  many  of  the 
old  transformers  are  wound  with  a  ratio 

of  the  turns  which  will  give  this  voltage 
for  the  power  specified.  The  voltage  in 
any  case  can  be  found  by  finding  the 
number  of  turns  used  on  both  the  primary 
and  secondary  of  the  transformer,  and 
since  the  primary  voltage  is  known,  the 

Secondary!  _  (Primary  voltage)  X  (No  of  Secondary  turns) 
voltage    I  Number  of  primary  turns 

In  making  a  transformer  for  the 

present  purpose,  then,  it  is  only  neces- 
sary to  alter  the  design  to  make  the 

scondary  voltage  at  least  twice  that  of 
the  charging  voltage  desired,  or  if  a 
transformer  is  purchased  the  purchaser 
should  see  that  the  transformer  is 

wound  so  that  a  condenser  of  substan- 

tially .01  microfarad  will  produce  res- 
onance, as  has  already  been  set  forth.. 

Many  old  transformers  can  doubtless  be 
remodeled  to  meet  this  particular  re- 

quirement and  those  having  taps  can  in 
some  cases  be  operated  with  fewer 

primary  turns  in  circuit  in  order  to 
raise  the  secondary  voltage.  This  last 
case  however  may  mean  an  overload  on 
the  transformer  and  i<  not  desirable. 
The  same  result  max  he  obtained  in  some 

cases  by  adding  to  the  secondary  turns, 
but  this  method  is  not  always  practicable. 

Con  nections 

It  will  he  remembered  that  the  con- 
denser circuit    using   .01    or   .(Ml    micro- 
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farad  can  only  have  1.1257  or  1.025 
microhenry  for  the  total  inductance.  In 
order  to  keep  most  of  this  inductance  in 
the  helix  or  primary  of  an  oscillation 
transformer  where  it  is  needed,  it  is 

necessary  to  make  all  connecting  conduc- 
tors in  the  primary  circuit  as  short  as 

is  possible.  Every  inch  of  wire  or  ribbon 
used  should  be  noted  carefully  with  the 
object  of  shifting  the  apparatus  to  make 
the  leads  still  shorter.  The  leads  are 
preferably  made  by  using  two  to  four 
strips  of  eighteen  or  20  gauge  brass  00 
copper  riibon  at  least  y2  inch  wide. 
This  method  gives  a  thick  conductor 
which  will  be  somewhat  flexible,  and  if 
thinner  ribbon  is  used  in  a  greater 
number,  the  flexibility  will  be  increased. 
The  cable  mentiond  in  Part  3  may  also 
be  used  where  a  more  flexible  conduc- 

tor is  necessary,  that  is,  for  the  induc- 
tance leads. 

The  author  finds  that  it  is  practical  to 

make  the  total  length  of  the  leads  be- 
tween the  inductance,  gap,  and  con- 
denser less  than  sixteen  inches.  Wave 

meter  readings  indicate  very  clearly  that 
even  an  inch  in  the  length  of  the  leads 
in  the  condenser  circuit  make  a  difference 

and  that  if  long  leads  (total  two  to 
three  feet)  are  used,  it  is  not  possible 
to  operate  efficiently  at  200  meters.  The 
importance  of  short  good  conductors  for 
the  leads,  then,  cannot  be  overempha- 

sized. There  are  several  methods  of  ar- 
ranging the  apparatus  so  that  the  leads 

will  be  a  minimum.  Thus,  the  condenser 
may  be  mounted  on  the  helix  and  the  gap 
may  be  placed  on  top  of  it,  in  which  case 
the  transformer  can  be  mounted  on  a 

shelf  higher  up  so  that  the  secondary 
terminals  can  run  down  to  the  gap.  (I, 

Fig.  10.)  Or  when  either  a  helix  or  oscill- 
ation transformer  is  used  with  either  a 

rotary  or  stationary  gap,  the  three  parts, 
the  gap,  the  condenser,  and  the  inductance, 
can  be  arranged  so  that  the  terminals 
form  a  triangle,  the  sides  of  which  are 
formed  by  the  apparatus.  This  method  will 
give  the  shortest  possible  length  for  the 
leads  in  most  cases.  As  has  already  been 

noted,  the  ground  and  antenna  leads 
should  be  made  as  direct  and  short  as  is 

possible. The  plural  layers  of  ribbon  form  a 
conductor  which  is  readily  soldered  to 
the  terminals  of  apparatus,  or  which  is 
suitable  for  use  with  ordinary  binding 
posts  provided  that  a  hole  or  slot  is 
drilled  through  the  ribbons  at  one  end 
(see  Fig.  10.) 

Operation 

The    connections    for    the    apparatus 
described  are  shown  in  the  diagrams  of 

"§±Z-B 

OlAGPlAMtt, 

FIG.  10.    A.  AERIAL:  G.  GROUND:  L.  INDUCTANCE; 
S.  G.  SFARK  GAP:  T,  TRANSFORMER;  C,  CON- 

DENSER:  S.  SECONDARY:  P,  PRIMARY 

Fig.  10.  There  are  also  other  variations 
of  these  circuits  which  are  suitable. 

Some  form  of  antenna  switch  (not 
shown)  should  be  used.  The  primary 
circuit  of  the  transformer  has  also  been 

omitted.  If  the  cylindrical  inductances 

are  of  the  standard  type  previously  de- 
scribed the  primary  inductance  for  any 

turn  or  number  of  turns  may  be  readily 
found.  The  inductance  of  one  complete 
turn  is  approximately  .29  microhenry, 
that  of  two  turns  1.16  microhenrys,  that 
of  three  turns  2.61  microhenrys,  that  of 
four  turns  4.64  microhenrys,  and  so  on, 
multiplying  .29  by  the  square  of  the 
number  of  turns  to  find  the  inductance 

for  the  desired  number  of  turns.  Allow- 

ing for  the  inductance  of  the  lead  con- 
ductors, the  primary  circuit  will  include 

between  one  and  two  turns  with  the  .01 

or   .011   mf.  condenser,  and  much   can 
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be  done  with  even  one  turn  to  secure  a 

good  coupling  between  the  circuits.  The 

leads,  however,  are  an  unknown  quanti- 
ty, and  if  made  too  long  they  may  easily 

have  an  inductance  equivalent  to  from 
.3  to  .6  microhenry.  It  may  be  noted 
that  the  smaller  sizes  of  spark  coils  may 

be  operated  at  less  than  200  meters  with- 
out difficulty  on  account  of  the  small 

capacity  used. 
The  method  of  tuning  for  200  meters 

has  already  been  explained.  In  con- 
clusion, it  may  be  said  that  the  object 

of  this  article  has  been  to  clear  up  a  few 
points  by  giving  specific  cases.  Parts 
such  as  keys,  switches,  and  even  the 
receiving  apparatus,  which  involve  no 

conditions  peculiar  to  a  200  meter  cir- 
cuit have  been  omitted,  as  they  have  all 

been  treated  elsewhere.  Most  of  the 

items  represent  recent  practice  and  in 

any  case  the  reader  should  now  under- 
stand the  chief  requirements  and.  limita- 
tions, as  well  as  the  advantages  of  a  200 

meter  wave  circuit  for  experimental  pur- 
poses. 

(To  be  concluded.) 

im 

Harry  Hong  Sling 

Harry  Hong  Sling,  a  bright,  energetic 

Chinese  boy,  is  probably  the  only  wire- 
less amateur  having  a  station  within  the 

"loop"  or  business  district  of  Chicago. 
Harry  is  fifteen  years  old,  was  born  on 
South  Clark  Street  and  is  in  the  eighth 
grade  at  the  Jones  school. 

In  one  of  the  pictures  he  is  shown 
seated  in  his  room  which  is  located  upon 
the  fourth  floor  of  the  building  in  which 
he  lives.  This  room  serves  both  as  a 

workshop  and  as  a  good  location  for 

wireless  equipment.  The  lad's  mechan- 
ical ability  is  demonstrated  by  the  num- 
ber of  instruments  upon  the  table  which 

were  con- structed a  t 
*he  work- 

bench shown 
on  the  left. 

Among  them 
are  a  helix,  a 
rotary  spark 

gap,  a  con- denser and  a 
telegraph  key. 
H  i  s     former 

K 

HARRY  HONG  SUNG  AND  HIS 
WIRELESS  STATION  AMIDST 
THE  SKYSCRAPERS  OF  CHICAGO 
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aerial  was  small  and  low  but  recently  he 
erected  a  higher  one  of  four  wires  and  is 
seen  standing  by  one  of  the  masts  which 
is  on  the  roof  of  a  six  story  building. 
The  aerial  height  is  80  feet.  In  the  dis- 

tance is  the  dome  of  the  Chicago  post 
office  building.    - 
i  Within  a  few  months  Harry  will  go 

over  to  China  to  study  the  Chinese  lan- 
guage and  customs,  for  China  is  as 

strange  to  him  as  to  an  American  boy  ex- 
cept as  his  father  and  mother  have  told 

him  about  the  country  by  stories  and 
pictures.  While  Chinese  is  spoken  in  his 

home  Harry  writes  and  speaks  most  ex- 
cellent English. 

Filtering  Out  Wireless  Without 
Confusion 

Professor  Michael  I.  Pupin,  chief  of 

the  electro-mechanical  Department  at 
Columbia  University,  New  York,  and 
discoverer  of  the  Pupin  cable  that  per- 

mits quick  and  perfect  messages  to  be 

sent  under  the  sea,  has  just  "announced an  even  more  wonderful  invention.  He 

calls  his  recent  triumph  the  Pupin  in- 
ductor, and  it  has  already  startled  and 

received  the  unqualified  approval  of  the 
American  Philosophical  Society,  as  well 
as  no  less  a  physicist  than  Professor 
Elihu  Thomson. 

Professor  Pupin  modestly  refuses  to 
predict  the  great  possibilities  of  his  im- 

portant discovery.  Professor  Thomson, 

however,  speaks  boldly  and  enthusiastic- 
ally about  the  discovery.  It  is  a  rotating 

armature  which  means  around  the  world 
wireless  even  for  amateur  ratio  stations. 

"The  big  trouble  with  wireless  com- 
munication," said  Professor  Thomson, 

"has  been  that  the  electric  waves  weaken 
very  quickly.  This  makes  it  impossible 
to  send  messages  many  thousands  of 
miles  even  with  such  gigantic  stations  as 
Arlington,  Washington,  or  the  Eiffel 
tower  in  France. 

Atmospheric  and  other  changing  con- 
ditions have  limited  wireless  communica- 

tions to  the  relatively  narrow  limits  of 

3,000  miles.  Even  with  airships  Marconi 
was  not  able  to  extend  the  radius  of  the 

messages  beyond  3,000  miles.  Even 
2,000  miles  is  a  long  distance  for  land 
stations  to  cover. 

Professor  Pupin's  device  is  one  by 
which  the  received  electric  waves  are  put 

in  inductive  relation  with  a  rotating- 
armature  of  a  motor.  When  a  signal  is 
received  it  acts  at  once  automatically  on 
the  rotating  armature.  This  rotating 
feature,  although  the  technicalities  of  its 
action  cannot  be  explained  here,  serves  to 

increase  vastly  the  strength  of  the  cur- 
rent as  well  as  the  magnetic  power.  Thus 

a  greatly  extended  area  of  inter-com- munication is  assured. 

The  rotator  answers  several  other  pur- 
poses but  none  more  important  than  the 

filtering  out  of  preferential  or  desired 

signals. 
In  other  words,  all  confusion  is 

abolished,  all  interfering  messages  are 

suppressed  and  no  amateurish  or  criss- 
crossing flashes  can  perplex  the  operator 

or  derange  the  codes. 
A  cruiser,  for  example,  in  Hampton 

Roads  or  Long  Island  Sound  where 
there  is  so  much  perplexity  and  rioting 

of  radio-telegraphic  signals,  because  of 
the  large  amount  of  business,  the  im- 

mense number  of  vessels,  and  the  numer- 
ous near-by  land  stations,  by  the  installa- 

tion of  one  of  Professor  Pupin's  rotators 
can  not  only  pick  out  just  the  antennae 
it  desires,  but  can  send  a  correct  reply 

across  all  of  the  interfering  and  interven- 
ing stations. 

Save  Odds  and  Ends  for  the  Shop 

Don't  pass  up  any  good  "raw  materi- 
als." You  will  be  able  to  make  use  of 

most  everything,  sheet  iron,  copper,  zinc, 
and  brass,  wire,  glass  jars,  tumblers  and 

bottles;  all  these  things  should  be  care- 
fully hunted  up  and  neatly  arranged  on 

shelves  around  your  shop.  Edison  is 
said  to  have  thousands  of  boxes  in  his 

laboratory  filled  with  every  manner  of 
things.     He  even  has  a  box  of  feathers ! 
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An  Air  Insulated  Tesla  Coil 

Experimenters  who  have  wireless 
sending  stations  have  all  the  apparatus 
necessary  for  the  operation  of  an  air 
insulated  Tesla  coil. 

The  coil  here  described  is  suitable  for 

use  with  spark  coils  giving  from  a  two 

to  six  inch  spark  or  with  a  l/\.  k.  w. 
transformer.  It  is  not  advisable  to  make 

a  larger  coil  unless  oil  is  used  for  in- 
sulating. The  coil  shown  in  the  photo- 

graph will  give  a  seven  inch  spark  when 
used  in  connection  with  a  j4  k.  w.  closed 
core  transformer  (magnetic  leakage 
type),  glass  plate  condenser  and  a  rotary 
spark  gap.  When  a  stationary  gap  is 
used  the  sparking  distance  is  about  five 
inches. 

The  drawing  gives  the  necessary  di- 
mensions. Part  of  the  primary  and  sec- 

ondary tubes  are  cut  away  in  the  draw- 
ing in  order  to  make  the  construction 

clearer.  The  post  in  the  end  view  is 
also  cut  away  for  the  same  reason.  The 
primary  consists  of  20  turns  of  No.  14 
B.  &  S.  gauge  rubber  insulated  wire 
wound  on  a  paper  or  fiber  tube  six 
inches  outside  diameter.  The  length  of 
the  tube  is  not  shown  in  the  drawing 
because  there  is  a  great  variation  in  the 
thickness  of  the  insulation  of  different 

kinds  of  wire.  There  should  be  just 
space  enough  between 

the  end  pieces  to  accom- 
modate 20  turns  of  the 

wire  used.  If  stranded 
wire  can  be  obtained  it 

is  preferable. 
The  secondary  coil 

consists  of  one  layer  of 
No.  32  B.  &  S.  gauge 
enameled  wire  wound 

on  a  tube1  three  inches 
outside  diameter.  The 

winding  should  be  eleven 
inches  long.  The  other 
dimensions  may  be 
changed  somewhat  to 
suit  the  builder.  The 

posts,  however,  must  not 

be  lower  or  the  spark  will  jump  into  the 
primary  winding. 
The  framework  may  be  made  of  any 

hard  wood.  It  should  be  put  together 
entirely  with  dowels,  for  if  nails  or 
screws  are  used  the  spark  will  jump 
into  them.  The  tubes  may  be  fastened 

to  the  end  pieces  with  glue.     The  wood- 

AN  AIR  INSULATED  TESLA  COIL 

work  may  be  finished  with  any  sub- 
stance which  is  a  good  insulator.  A 

good  imitation  of  hard  rubber  can  be 
made  by  using  maple  and  finishing  with 
black  shellac. 

Very  beautiful  experiments  may  be 
performed  with  this  coil  in  a  dark  room. 
The  spark  may  be  allowed  to   jump  to 

Diagram   of  Connections 
DETAILS  AND  CONNECTIONS  OF  TESLA  COIL 
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a  piece  of  metal  held  in  the  hand  but  no 
sensation  of  pain  will  be  experienced. 
If  the  spark  jumps  directly  into  the 
body  only  a  slight  burning  sensation  will 
he  felt.  Lubricating  oil  may  be  placed 
on  the  end  of  the  finger  and  lighted  by 
means  of  the  spark  without  burning  the 
finsrer. — L.  S.  Uphoff. 

Making  a  Detector  Out  of  a  Cart' 
ridge  Fuse 

To  make  this  improved  detector  the 

following  readily  obtainable  material  will 
be  required: 
One  50  ampere  cartridge  fuse  and 

base,  one  small  piece  of  galena  or  other 
detector  mineral,  four  inches  No.  30  cop- 

per wire  and  two  ounces  of  ordinary 
sealing  wax. 

The  fuse  is  first  opened  by  pulling  out 
the  pins  (one  at  each  end)  and  the  fuse 
wire  broken  off  near  one  cup.  Now 

wrap  the  fuse  wire  fastened  to  the  other 
cup  tightly  around  a  small  piece  of  the 
mineral  and  pour  a  little  melted  wax 
Over  the  points  where  the  mineral  and 
wire  come  into  contact  and  let  cool  and 
harden. 

Fasten  this  cup  and  the  piece  of  No.  30 
wire  to  the  receiving  set  as  you  would 
any  detector  and  adjust  the  end  of  the 
wire  on  the  mineral  till  the  signals  come 
in  strongest.  Then  pour  a  little  of  the 
sealing  wax  around  the  point  of  contact 
and  when  it  sets  you  will  be  surprised  to 
find  it  in  the  same  sensitive  spot  as  when 
first  adjusted. 

Following  this,  line  the  inside  of  the 
fiber  tube  of  the  fuse  plug  with  cotton  and 
insert  the  detector  proper,  putting  the 
wire  through  first  so  that  a  connection  can 
be  made  to  the  cup  at  other  end  of  the 
tube.  This  can  be  done  with  the  remain- 

der of  the  sealing  wax  and  when  the  cups 
are  replaced  on  the  tube  and  fastened 
you  will  have  a  detector  that  can  stand 
a  surprising  amount  of  hard  usage  and 
can  even  be  dropped  on  the  floor  without 

affecting,  its  adjustment  in  the  least. — N. 
E.  Holt. 

Convergence  of  Wireless  Waves 

In  discussing  the  possibility  of  wireless 
communications  for  distances  exceeding 
those  now  traversed,  attention  has  been 
called  to  a  very  interesting  theoretical 
point,  namely,  that  when  the  equator  is 
passed,  the  waves  may  begin  to  converge, 
following  the  outline  of  the  globe,  and 
thus  it  may  happen  that  at  the  antipodes 
messages  can  be  received  much  more 
easily  than  halfway  to  the  antipodes. 

WIRELESS  CLUB  DIRECTORY 
This  directory  of  amateur  wireless  clubs  and 

associations  will  be  published  quarterly.  Whep 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  that 
should  be  made  in  the  directory,  when  desig- 

nated by  an  official  of  a  club,  will  be  made  in 
the  next  issue  in  which  the  directory  appears, 
after  receipt  of  such  advice. 

Aerogram  Club. — Walter  B.  Clarke,  17  May 
St.,   Newport,   R.   I.,    Corresponding  Secretary.' 
Aerograph  Club  of  Richmond,  Ind. — James 

Fardieck,  320  South  8th  St.,  Richmond,  Ind., 
Secretary. 
Aero  Wireless  Club.— D.  Beard,  Napa,  Calif., 

Secretary  and  Treasurer. 
Allegheny  County  (Pa.)  Wireless  Association. 

— James  Seaman,  Leetsdale,  Pa.,  Secretary  and 
Treasurer. 
Alpha  Wireless  Association. — G.  F.  Girton, 

Box  57,  Valparaiso,  Ind.,  Secretary  and  Treas- 
urer. 
Amateur  Vfireless  Association  of  Schenectady, 

N.  Y.— A.  R.  Toft,  R.  F.  D.  49,  Schenectady,  N. 
Y.,    Secretary. 
Amateur  Wireless  Club  of  Geneva  (N.  Y.).— 

Benj.  Merry,  148  William  St.,  Geneva,  N.  Y., Secretary. 
Arkansas  Wireless  Association.  —  Edward 

Vaughn,  2622  State  St.,  Little  Rock,  Ark.,  Sec- 
retary and  Treasurer. 

B.  W.  T.  A.  Wireless  Club.— C.  H.  Smith, 
Scarsilale,   Pa.,   Secretary. 
Back-Bay  Wireless  Club  of  Boston. — John  F. 

A.    Davis,    Readville  P.   O.,   Mass.,   Secretary. 
Berkshire  Wireless  Club. — Jas.  H.  Ferguson, 

18  Dean  St.,  Adams,  Mass.,   Secretary. 
Calgary  Radio  Telegraphy  Club. — C.  Selbv 

Rickards,  3237  Seventh  St.,  W.  Calgary,  Alberta, 
Canada,    Secretary    and    Treasurer. 
Canadian  Central  Wireless  Club. — Harold  E. 

Mott,  9  Central  Ave.,  Armstrong's  Point,  Win- nipeg,   Manitoba,    Can.,    Secretary. 
Cardinal  Wrireless  Club. — Harry  Scliwebke, 

South  Division  High  School,  Milwaukee,  Wis., 
Secretary. 
Chester  Hill  Radio  Association.— Richard  D. 

Zucker,  46  Clinton  Place,  Mt.  Vernon,  N.  Y., 
Secretary  and   Treasurer. 
Chicago  Wireless  Association. — F.  D.  North- 

land, 24  Scott  St.,  Chicago,  111.,  Corresponding Secretary. 
Coatesville  Radio  Telegraphy  Association. — 

Geo.  H.  Newlin,  326  Charles  St.,  Coatesville,  Pa., Secretary. 
Colorado  Wireless  Association. — W.  F.  Lap- 

ham.  1543  Milwaukee  St.,  Denver,  Colo.,  Secre- 
tary  and    Treasurer. 

Custer  Wireless  Club. — Walter  Maynes,  438 
Custer   Ave.,    Los  Angeles,   Cal.,   Secretary. 
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De  Kalb  Radio-Transmission  Association. — 
Bayard  Clark,  205  Augusta  Ave.,  De  Kalb,  III., 
Secretary. 
Electrical  and  Wireless  Club.— Clyde  Stillwell, 

108  Kappell  Ave.,   Council  Bluffs,  la.,   Secretary. 
Electro  Mechanical  Association  of  Columbus, 

Ohio.— John  Dolby,  512  W.  State  St.,  Columbus, 
Ohio,    Secretary. 

Farg-o  Wireless  Association. — Earl  C.  Reineke, 518,    9th    St.,   Fargo,    N.   D.,    Secretary. 
Forest  Park  School  Wireless  Club.— William 

Crawford,  R.  F.  D.  No.  1,  Springfield,  Mass., 
Secretary. 

Frontier  Wireless  Club. — George  S.  Franklin, 
1034  Elmwood  Ave.,  Buffalo,  N.  Y.,  Secretary 
and   Treasurer. 
Geneva  Amateur  Wireless  Association. — 

George  Esser,  Geneva,  III.,   Secretary. 
Geneva  Wireless  Club. — Henry  B.  Graves,  Jr., 

44S    Castle    St.,   Geneva,    N.   Y.,    Secretary. 
Germantown  Wireless  Association. — George  C. 

Blackwood,  5346  Germantown,  Philadelphia,  Pa., 
President. 
Gramercy  Wireless  Club.— John  F.  Diehl,  207 

E.  25th  St.,  New  York,  N.  Y.,  Corresponding 
Secretary. 
Granby  High  School  Electricity  Club. — East- 

man Smith,  Granby,  Mass.,  Secretary  and 
Treasurer. 

Greater  Huntington  Wireless  Club. — Frank  L. 
Murphy,  201-203  Main  St.,  Guyandotte,  W.  Va., 
Secretary  and   Treasurer. 
Greenfield  Wireless  Association. — Burrell  C. 

Morris,  2201  Harrison  Blvd.,  Oakland,  Cal.,  Cor- 
l  esponding    Secretary. 
Hamilton  Wireless  Association. — H.  N.  Swain, 

405   Franklin   St.,   Hamilton,    O..    Secretary. 
Hannibal  (Mo.)  Amateur  Wireless  Club. — 

G.  G.  Owens,  1306  Hill  St.,  Hannibal,  Mo.,  Sec- 
retary. 
Harriman  Wireless  Association. — Everett  R. 

Parish,  801  Clinton  St.,  Harriman,  Tenn.,  Sec- retary. 
Haverhill  (Mass.)  Wireless  Association. — Leon 

R.  Westbrook,  Haverhill,  Mass.,  Secretary  and 
Treasurer. 
Hobart  Wireless  Association. — Charles  Clif- 

ford, Hobart,  Ind..    Secretary. 
Independence  Wireless  Association. — Joseph 

Mahan,  214  South  Sixth  St.,  Independence,  Kan., 
Vice  President. 
Independent  Wireless  Transmission  Co. — Har- 

lan A.  Eveleth,  72  Gray  St.,  Arlington,  Mass., 
Secretary. 
Jonesville  Wireless  Association. — Merritt 

Green,  Lock  Box  82,  Jonesville,  Mich.,  Secretary. 
Killington  Radio  Club  of  Rutland,  Vermont. — 

W.  R.  Canty,  Rutland,  Vt..   Secretary. 
Lake  View  Wireless  Club. — R.  F.  Becker, 

1439   Winona    Ave.,    Chicago,    111.,    Secretary. 
Lane  Radio  Association. — R.  R.  Traub,  2147 

Lincoln  Place,  Chicago,  111.,  Corresponding 
Secretary. 
Lexington  Aerogram  Company.  —  Charles 

Young,  5  Warren  St.,  Lexington,  Mass.,  Sec- 
retary. 
Long  Beach  Radio  Research  Club. — Bernard 

Williams,  555  E.  Seaside  Bvd.,  Long  Beach, 
Calif.,    Secretary. 
Manchester,  (N.  H.I  Radio  Club.— Earle  Free- 

man, 759  Pine  St.,  Manchester,  N.  H.,  Secre- 
tary. 
Minneapolis  Wireless  Club. — John  L.  Ewart, 

Minneapolis,    Kalis..   Secretary. 
New  Haven  Wireless  Association. — Russell 

O'Connor,  27  Vernon  St.,  New  Haven,  Conn., Secretary   and   Treasurer. 
New  Thomson  Wireless  Club. — Edward  M. 

Fleming,    care    the    Now    Thomson.     Kane,    Pa., 
jrets 

Is     W 

Non-interference  Wireless  Association 
America.-  Gerald  E.  Travis,  1062  Saratoga 
East    Boston;  Secretary. 

Northwestern      Wireless     Associatii 
Healy,  334 
ponding   Secretary. 

Oakland    Wireless    club.     \\\    R,    Sibbett,    916 
Chester   St.,  Oakland,   Calif.,   Secretary. 

Oklahoma  Slate  Wireless  Association. — Ralph 
Jones,  Box  1448,  Muskogee,  Okla.,  Secretary  and Treasurer. 
Oregon  State  Wireless  Association. — Clarence 

Bischoff,  Lents,  Ore.,  Treasurer  and  Corres- 
ponding   Secretary. 

Panama-Pacific  Wireless  Club. — F.  A.  T. 
Browne.  1553  Muth  St.,  Oakland,  Cal.,  Secretary. 
Peterboro  Wireless  Club. — E.  W.  Oke,  263 

Engleburn  Ave.,  Peterboro,  Ontario,  Can.,  Sec- 
retary and  Treasurer. 

Plaza  Wireless  Club. — Myron  Hanover,  156  E. 
66th  St.,  New  York,  N.  Y.,  Secretary  and  Treas- urer. 
Pueblo  Wireless  Club.— K.  G.  Hermann,  100 

Board   of  Trad.-,   Piablo,   Colo..   Secretary. 
Radio  Club. — D.  S.  Brown,  East  Side  Y.  M.  C. 

A.,  153  East  86th  St.,  New  York  City,  Secretary 
and  Treasurer. 
Radio  Experimental  Club. — T.  Reboul.  2105 

Chartres   St.,   New   Orleans.   La.,   Secretary. 
Radio-Signal  Club  of  Chicago.— F.  H.  Mc- 

Carthy, 2113  Washington  Bvd.,  Chicago,  111., 
Secretary  and  Treasurer. 
Radio  Wireless  Club  of  America. — George 

Burghard,  1  East  93d  St.,  New  York,  N.  Y., Secretary. 

Rockland  County  Radio  Wireless  Association. 
—P.  Haeselbarth,   Nyak,  N.  Y.,   Secretary. 
Roslindale  (Mass.)  Wireless  Association. — 

Fred  C.  Fruth,  962  South  St.,  Roslindale,  Mass., Secretary. 

Sacramento  Wireless  Signal  Club. — W.  E. 
Totten,  1524  "M"  St.,  Sacramento,  Calif.,  Sec- retary. 
Santa  Cruz  Wireless  Association. — Harold  E. 

Sentor,  184  Walnut  Ave.,  Santa  Cruz,  Calif., 
Secretary   and  Treasurer. 
Seneca  Electrical  Club. — Howard  Donnelly, 

R.    F.  D.   1,  Geneva.  N.   Y..   Secretary. 
Southeastern  Indiana  Wireless  Association. — 

H.  Hitz,  Fairmont,  Madison,  Ind.,  Correspond- 
ing Secretary. 

Southern  Wireless  Association. — P.  Gerns- 
bacher,  1435  Henry  Clay  Ave.,  New  Orleans,  La., 
Secretary   and   Treasurer. 
Springfield  (Mass.)  Wireless  Association. — 

D.  W.  Martenson,  Secretary;  Club  Rooms,  323 
King   St.,    Springfield.    Mass. 

Spring  Hill  Amateur  Wireless  Association. — 
H.  P.  Hood,  2nd,  2  Benton  Road,  Somerville, 
Mass.,    Secretary   and   Treasurer. 

St.  Paul  Wireless  Club.— L.  R.  Moore,  1911 
Ashland  Ave.,   St.   Paul,   Minn.,   Secretary. 
Stoneham  Radio  Association. — Wendell  Smith. 

33  Warren  St.,  Stoneham,  Mass.,  Secretary  and 
Treasurer. 

Sullivan  Amateur  Radio  Association. — Cecil 
L.   Pigg.    Sullivan,   Ind.,   Secretary. 
Tri-State  Wireless  Association. — C.  J.  Cow- 

an, Room  1001  Falls  Building,  Memphis,  Tenn.. 
Recording   Secretary. 
Waterbury  Wireless  Association.- — II.  M. 

Rogers,  Jr.,  65  Elizabeth  St.,  Waterbury,  Conn.. 
Secretary. 
Wireless  Association  of  Atlantic  City. — Room 

314   Bartlett   Building,   Atlantic    City,   N.    J. 
Wireless  Association  of  British  Columbia. - 

H.  J.  Bothel.  300  Fourteenth  Aye.  E..  Vancouver. 
B.    C,    Corresponding    Secretary. 

Wireless      Association      of      Canada. — W. 
Schuer,  ISO  Harvard   Ave.,  Quebec,   can. 

Wireless  Association  of  Fort  \Va\  ue.— Adolph 
Rose.     1326     10.     Wayne     St..     Cut     Wayne,     Ind.. 
President    and    Secretary. 
Wireless  Association  of  M  ontnna  .  —  Harold 

Salter.  309  South  I  ihio  si  .  Bu1  te,  Mont..  Set  - retary. 
Wireless  Association  of  Savannah  i  n  Cole, 

Cor.    Liberty    and    Price    Sts.,    Savannah,    oa.. 

Wireless  ciui.  of  Baltimore.— Winters  Jones, 
728  Monroe  St..    Baltimore,    Md.,   Secretary. 

Wireless    Club    of    the    Short  riduv    Mich    School. 
—Robert    c.   Schimmel,     0    W    Penn   St..   Indi- 

anapolis,   ind..    President, 
V      M       C.      \.     Wireless    Club    o(    \Y  illia  niswt . 

Pa._Lester  Lighten.   211   \v.    ith   St..  Wllllams- 
port,    Pa.,  Secretary. 

/.ancs\  ill,-     Win-less      \ssociation       Rudolph     C. 
Kamphausen,  105  South  Seventh  St..  Zanesville, 
Ohio,    Secretary    and   Treasurer. 
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Homemade  Artcraft  Fixtures  of  Woodl 

By  JOHN  D.  ADAMS 
Part  I 

LANTERN 

In  planning  a  lantern  we  must  re- 
member that  there  are  two  distinct  ef- 

fects to  be  considered — the  result  when 

it  is  illuminated  and  its  general  ap- 
pearance during  the  daytime.  The  effect 

that  obtains  during  the  one  period  seems 
to  bear  no  relation  to  the  other,  as  many 
lanterns  show  up  fairly  well  at  night  but 
are  anything  but  pleasing  in  broad  day- 

light. The  subject  of  the  accompanying 
illustrations  is  a  simple  affair  of  rather 
attractive  lines  that  will  add  to  the  home- 

like appearance  of  the  porch,  and  when 

shown  in  the  small  sketch.  Similar 

strips  are  also  to  be  placed  around  the 
loAver  side  of-  the  top  piece.  The  four 
side  boards  .  are  now  to  be  worked  out 
with  the  scroll  saw,  which  should  be 
set  with  the  teeth  pointing  inward  so  that 
splinters  will  not  be  torn  off  along  the 
outside.  The  thin  boards  that  trunks  are 

made  of,  consisting  of  three  thicknesses 

^§§^ 
BASE  PIECE  FOR  LANTERN 

illuminated  will  give  ample  light  for  all 
practical  purposes  without  being  offen- 

sive to  the  neighbors. 
The  first  piece  to  make  is  the  sloping 

top.  Square  it  up,  and  mark  off  the 
necessary  angles  before  sawing.  Fin- 

ish two  opposite  faces  before  commenc- 
ing the  remaining  two.  Next  make  the 

bottom  board,  cutting  a  round  hole  in  it 
so  that  the  globe  may  be  renewed  when 
necessary.  In  order  that  the  sides  may 
be  firmly  connected,  nail  four  small  strips 
around  the  upper  side  of  the  bottom  as DIMENSIONS   OF   LANTERN 

Note:  The  suggestion  in  the  National  Electrical  Code  regarding  the  wiring  of  wooden  fixtures 

for  the  wZitZ    a     ̂w1!  t0  lnfurance  requirements  may  use  a  substantial  metal  tubing ror  tne  wireways  taking  care  that  fins  and  sharp  edges  are  rounded  off. 336 
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of  veneer  with  their  grains  crossed,  is 
excellent  material.  Thoroughly  dry 
hardwood,  however,  will  answer  ever}' 
purpose.  The  corner  seams  may  be  mi 

tered  or  simply  nailed  up  after  the  fash- 
ion   of    a    box.      Secure    the    necessary 

LANTERN 

pieces  of  art,  colored,  or  frosted  glass 
and  arrange  for  holding  them  securely 
against  the  wooden  sides  by  means  of 
tacks  and  small  strips.  Being  assured 
that  everything  goes  together  properly, 
the  assembling  may  commence.  Nail  the 
sides  to  the  top  and  also  to  one  another 
along  the  corner  seams.  Use  glue  and 
small  wire  brads,  the  heads  of  which 

must  be  carefully  and  deeply  set.  After 
drilling  a  hole  in  the  top  for  the  wire, 
the  lantern  is  ready  for  the  staining  and 
finishing. 

The  chain  may  be  connected  by  means 
of  the  bent  piece  of  metal  as  shown,  or 
with  a  large  screw  eye.  The  wires  should 
be  interwoven  with  the  chain,  or  the  lat- 

ter may  be  entirely  dispensed  with  and 
the  lantern  hung  directly  on  the  usual 
electric  cord.  The  light  can  be  controlled 
from  a  wall  switch  or  by  means  of  a  soc- 

ket with  a  drop  pull. 

HALL  LAMP 

There  are  several  places  besides  the 
hall  where  the  bracket  fixture  illustrated 

may  be  appropriately  used.  On  a  porch 
column,  at  either  side  of  the  fire  place, 
or  above  a  small  desk  are  all  places 
where  this  form  of  light  may  be  worked 
in  to  advantage.  The  shade  is  of  a 
orm  that  may  be  made  use  of  in  several 

combinations    and    its    adaptability   to    a 

HALL   LAMP 

the   SUb 
of later chandelier  w 

article. 

The  one  feature  that  will  require  the 
greatest  attention  will  he  the  fitting  oi 
the  four  corners  seams  on  account  o\  a 

very  slight  angle  made  necessary  by  the 

general  angles  of  the  sides.  Attend  to 
this  feature  first,  and  after  having  made 
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mortix   '/t,li 

the  four  sides  to  form  a 

tight  fitting  tapering  box, 
proceed  to  cut  out  the 
panels  for  the  glass  and 
the  small  ventilating 
openings  near  the  top. 
Use  a  scroll  saw,  and 
finish  all  edges  smoothly. 
Securely  nail  and  glue 
the  four  pieces  together 
and  then  fit  in  a  top. 
Should  the  sides  tend  to 

wrap  along  their  lower 
edges,  reinforce  them 
with  thin  strips  of  hard- 

wood fastened  on  the  inside.  The  two 

blocks  on  top  are  now  in  order  and  each 
will  require  some  little  care  and  accurate 
marking  out  if  we  are  to  expect  the 
lines  to  stand  out  clearly.  Prepare  the 
two  wall  blocks  next,  after  which  cut 
the  mortises  for  the  horizontal  arm.  At- 

tach the  several  pieces  with  glue  and 

screws,  and  while  the  glue  is  setting  pro- 
ceed to  tenon  the  short  arm  to  fit  the 

mortises  already  made.  Cut  a  (small 
groove  in  the  upper  edge  of  this  piece 
for  the  wires,  and  then  assemble  the  en- 

tire lamp.  Drill  intersecting  holes  about 
as  large  as  a  lead  pencil  through  the  top 
blocks  to  lead  the  wires  out  to  where 

they  connect  with  the  slot  just  mentioned, 
from  whence  they  are  to  be  carried  back 
through  the  two  wall  blocks.  The  socket 
is  suspended  inside  directly  from  the 
electric  cord  and  is  operated  by  the  usual 
wall  switch,  otherwise  a  socket  having  a 
drop  pull  must  be  provided. 

If  the  necessary  art  or  frosted  glass 

cannot  be  conveniently  obtained,  pro- 
cure some  heavy  and  appropriately  col- 
ored paper  and  paste  it  on  the  inside. 

Those  who  have  never  used  colored  pa- 
pers in  this  connection  will  be  greatly 

surprised  at  the  effects  that  are  possible 
when  illuminated. 

For  use  out  of  doors  the  woodwork 
should  be  well  varnished  outside  and  in. 

LIBRARY   LAMP 

The  successful  construction  of  this  li- 

DETA1LS   OF 
HALL  LAMP 

brary  lamp  is  much  more  a  matter  of 
time  and  patience  than  of  skill.  In  other 
words,  the  structural  features  are  more 
numerous  than  difficult.  If  the  reader 

decides  that  he  can  make  one  shade,  one 
bracket,  and  one  foot,  it  is  safe  to  assume 
that  all  four  of  each  can  be  made,  and 
therefore  the  entire  lamp. 

The  method  of  making  and  attaching 

the  shades  is  identical  with  that  pre- 
viously described  in  connection  with  the 

lantern  fixture.  The  accompanying  sec- 
tional view  clearly  shows  this  feature. 

First  square  up  the  sixteen  small  boards 
that  compose  the  sides,  mark  out  the 
openings  from  a  carefully  prepared  pat- 

tern, cut  them  out  with  a  scroll  saw  and 
finish  all  edges  smoothly.  Next  get  out 
the  eight  pieces  for  the  tops  and  bottoms 
and  after  cutting  the  circular  openings 
(in  the  former  for  the  sockets  and  in  the 
latter  to  give  access  to  the  interior)  nail 
strips  around  on  one  side,  as  shown  in 
the  sketch  of  the  lantern  base  piece. 
These  are  to  facilitate  the  connecting  of 
the  sides,  which  may  then  be  attached 
after  having  put  in  the  glass.  The  shades 
may  now  be  put  aside  until  we  are  ready 
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to  place  them  on  the  sock- 
ets, to  which  they  will  be 

attached  by  means  of  four 
small  strips  of  tin  securely 
bound  or  soldered  around 
each  socket.  These  strips 
are  spread  outward  when 
the  shade  is  in  position,  as 
illustrated  in  the  sectional 
sketch. 

In  making  the  cross  for 
the  base,  each  piece  must 
be  notched  out  in  the  cen- 

ter and  after  securing  a 
good  close  fit,  apply  glue 
and  set  in  a  couple  of 
screws  from  below.  Cut 

the  square  mortise  for  the 
center  post,  and  then 
square  up  and  fasten  on 
the  four  foot  blocks.  Ac- 

curacy is  essential  to  bring 
out  all  these  simple  lines. 
The  center  post  is  now  in 
order  and  after  tenoning 
the  lower  end  bevel  off  the 

four  edges,  make  the  top 
perfectly  flat,  and  drill  a 
large  central  hole  for  the 
wires. 

Next  prepare  the  eight 
curved  brakets  and  test  carefully  with 
the  steel  square.  Place  the  post  in 
the  base  and  secure  the  lower  set  of 
brackets  in  position  using  glue  and 
screws  set  in  as  indicated  on  the 

working  drawing.  The  four  plain 
projecting  arms  are  now  to  be  squared 
up  and  drilled  near  the  ends  for  the 
sockets.  These  holes  need  only  be 

about  a  half  inch  deep  and  will  con- 
nect with  a  smaller  hole  running 

lengthwise  to  carry  the  wires  to  the 
center  post,  through  which  they  will 
then  run  downward  to  the  underside 
of  the  base. 

Attach  the  upper  set  of  brackets 
and  the  cap  and  ball  on  top.  Stain 
and  finish  the  entire  lamp,  shades  and 
all.  Place  the  sockets  in  position, 
;each    with    a    good    length    of    wire, 

felci 

DETAILS  OF  LIBRARY  LAMP 

CZZ1   LZn ONE    MEMBER  OF  CROSS    FOR, 
BASE  OF  LIBRARY  LAMP 

PLUG 
ARRANGEMENT 
FOR  FASTENING  E5^SSS> 

SOCKET  TO  SECTIONAL  VIEW  OF  LIBRARY 
ARM  LAMP 
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LIBRARY  LAMP 

which  must  be  drawn  tightly  through 
the  wood  so  as  to  pull  the  socket  up 
snug  and  secure  each  socket  by  two 
hardwood  plugs  inserted  in  holes  in  the 
woodwork,  the  plug  points  entering 
holes  drilled  opposite  each  other  in  the 
socket  nipple.     Draw  the  ends  down  the 

central  hole  and  then  attach  the  four 
arms.  The  various  ends  of  wire  are 

now  to  be  connected  to  the  regular 
twisted  cord,  which  will  lead  away  from 
the  lamp  from  the  underside  of  the 
base.  If  desired  this  feature  may  be 
turned  over  to  anv  wireman. 
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Elementary  Electricity  for  Practical  Workers 
By  W.  T.  RYAN 

Chapter  IV — Materials  Used  by  Practical  Workers 
In  any  electrical  apparatus  there  are 

in  general  four  classes  of  materials :  con- 
ducting materials  for  carrying  the  cur- 

rent; insulation  for  electrically  separat- 
ing the  conductors  from  the  surround- 
ing material ;  magnetic  materials  in 

which  the  magnetism  is  produced;  and 
the  additional  materials  required  to  give 
mechanical  support  to  these  three  classes 
of  materials. 

CONDUCTING  MATERIALS 

The  most  important  conducting  ma- 
terial is  copper.  It  is  the  best  all  around 

conductor  of  electricity  with  the  excep- 
tion of  silver  whose  conductivity  is  ap- 

proximately nine  per  cent  greater,  but 
which  is  so  expensive  that  it  is  not  con- 

sidered. Copper  wire  may  be  either 

"hard  drawn"  or  "soft  drawn."  Where 
tensile  strength  is  of  primary  impor- 

tance, as,  for  example,  for  transmission 
lines,  trolley  wires,  etc.,  hard  drawn  wire 

is  used.  Where  conductivity  is  a  pri- 
mary consideration  and  mechanical 

strength  is  not  of  great  importance,  soft 
drawn  wire  is  used.  The  difference  from 

the  standpoint  of  manufacture  lies  in  the 
fact  that  the  soft  drawn  wire  is  annealed 

more  frequently  in  the  process  of  draw- 
ing. The  difference  in  conductivity 

favors  the  soft  drawn  wire  by  about 
four  per  cent,  whereas  the  tensile 
strength  of  the  hard  drawn  wire  is  very 
much  greater  than  soft  drawn.  For  ex- 

ample, the  breaking  strength  of  No.  1 
hard  drawn  wire  is  3,746  pounds  and  of 
No.  1  soft  drawn  wire  is  2,234  pounds. 

Aluminum. — This  is  very  plentiful  in 
nature  and  the  cost  of  recovering  it  is 
constantly  becoming  less.  The  use  of  it 
for  electric  conductors  is  quite  frequent 

and  is  increasing.  It  is  lighter  than  cop- 
per but  has  a  lower  conductivity  and 

lower  tensile  strength.  Copper  and 
aluminum  compare  as  follows ; 
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The  relative  conductivity  of  copper  to 
aluminum  as  shown  is  almost  exactly 
the  ratio  between  the  area  of  any  B.  &  S. 
gauge  wire  and  one  two  sizes  larger.  For 
example,  a  No.  12  B;  &  S.  gauge  copper 

wire  may  be  replaced  bv  a  No.  10  alumin- 
um wire  as  far  as  conductivity  goes. 

For  equal  conductivities  aluminum  has 
1.56  times  the  cross-section  of  the  cop- 

per conductor,  therefore  it  presents  a 
much  greater  body  to  the  pressure  of 
Avind  and  the  formation  of  ice.  In  some 

localities  these  factors  are  important 
considerations.  Taking  two  wires  of 
equal  conductivity,  it  will  be  found  that 
their  diameters  have  the  ratio  1  to  1.25, 
therefore,  with  insulation  of  equal  depths 
it  will  require  about  25  per  cent  more 

material  for  the  protection  of  the  alumin- 
um wire  than  for  the  copper  wire.  At 

present  equal  conductivity  aluminum 

costs  about  fifteen  per  cent  less  than  cop- 
per. It  is  so  plentiful  that  its  price  will 

probably  continue  to  decrease  whereas 
copper  will  probably  increase  in  value. 

While  aluminum  is  undoubtedly  not 
well  suited  to  many  situations  it  is  well 
adapted  to  high  voltage  transmission 

distribution.  Aluminum  -is  frequently 
used  for  station  bus  bars.  An  aluminum 

bar  presents  a  much  larger  surface  to 
the  air  for  radiation  than  a  copper  bar  of 
the  same  conductivity.  Aluminum  is 
quickly  coated  by  a  thin  layer  of  oxide 

which  protects  it  from  moisture,  sul- 
phurous fumes,  etc.  It  is  now  success- 

fully soldered  by  ordinary  means 
through  the  use  of  an  aluminum  solder. 

Iron. —  Pure  iron  has  about  six  and 

hard   steel   about   twelve   times   the   re- 
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sistance  of  copper.  Where  mechanical 

strength  is  more  important  than  conduc- 
tivity, iron  wire  is  sometimes  used.  In 

very  long  spans  in  transmission  lines 
steel  wires  in  a  copper  shell  (copper 
clad)  are  sometimes  used  in  order  to  get 
the  necessary  strength.  Both  iron  and 
steel  wire  must  be  galvanized  in  order 
to  protect  from  oxidation.  Iron  weighs 
about  84  per  cent  as  much  as  copper.  A 
very  serious  fault  of  iron  for  use  as  a 

conductor  is  that  it  is  magnetic,  there- 
fore offering  a  higher  resistance  to  alter- 

nating currents  than  to  direct  currents. 

This,  of  course,  depends  upon  the  fre- 
quency, the  size  of  conductor,  etc.  The 

effective  resistance  of  the  Ballston  line 

of  the  Schenectady  Railway  System  was 
increased  93  per  cent  when  alternating 
current  series  motors  were  put  upon  the 

cars  and  supplied  with  25  cycle  alternat- 
ing current. 

Carbon.- — -Although  carbon  is  not 
nearly  as  good  a  conductor  as  the  metals 
it  is  often  used  as  a  conductor  of  elec- 

tricity. The  brushes  which  conduct  cur- 
rent to  and  from  direct  current  dynamos 

are  almost  always  made  of  carbon.  The 
carbon  of  arc  lamps  is  another  example. 
The  filaments  of  carbon  incandescent 

lamps  are  also  made  of  carbon.  Rheo- 
stats are  sometimes  made  with  carbon 

conductors. 

Liquids. — Acids  and  salts  in  solution 
which  are  decomposed  by  the  passage  of 

electricity  may  all  be  classed  as  conduc- 
tors. The  most  important  of  these  is 

probably  sulphuric  acid,  because  of  its 
use  in  the  lead  storage  battery.  It  is 
often  convenient  to  control  current  by 
means  of  a  liquid  resistance.  Pure  water 

is  a  non-conductor,  but  if  small  quanti- 
ties of  salt  or  acid  is  added  almost  any 

desired  degree  of  conductivity  may  be 
obtained. 

Alloys. — There  are  a  large  number  of 
alloys  in  use  as  conductors,  but  in  gen- 

eral they  have  some  special  application. 
They  are  manufactured  each  for  the  sake 
of  some  quality  which  makes  it  of 
greater    value     under     certain     circum- 

stances. This  peculiar  property  may  be 
zero  temperature  coefficient,  low  melting 

point,  high  resistance,  etc.  The  more  im- 
portant ones  are  German  silver,  man- 

ganin  and  a  combination  of  tin,  bis- 
muth and  lead  which  will  melt  at  very 

low  temperatures.  It  may  be  used  for 
fuse  wire  or  solder.  German  silver  is 

an  alloy  of  copper,  nickel  and  zinc.  The 
resistance  is  about  20  times  that  of  cop- 

per. Manganin  has  nearly  40  times  as 
much  resistance  as  copper  and  has  a  zero 
temperature  coefficient.  Its  resistance  is 
the  same  at  all  temperatures. 

INSULATING    MATERIALS 

Insulating  materials  are  used  to  pre- 
vent leakage  of  current  between  conduc- 
tors in  electrical  apparatus  and  trans- 

mission lines.  It  is  not  generally  appre- 
ciated that  the  lack  of  proper  insulation 

causes  an  unusual  amount  of  trouble  and 

is  one  of  the  principal  hindrances  to 
electrical  progress  at  the  present  time.  It 
is  a  question  of  insulation  that  limits  the 

voltage  of  commercial  alternating  cur- 
rent generators  to  approximately  20,000 

volts.  It  is  a  question  of  insulation  that 
fixes  the  upper  limit  of  transmission  line 
voltages  and  limits  the  area  over  which 
such  water  powers  as  Niagara  Falls  can 
be  economically  utilized.  Go  and  look  at 
any  railway  motor  scrap  heap  and  you 
will  find  that  at  least  80  per  cent  of  the 
motors  are  out  of  commission  because 
the  insulation  has  failed. 

The  primary  requisite  of  an  insulating 
material  is  that  it  be  able  to  withstand 

puncture  when  submitted  to  the  maxi- 
mum electromotive  force  under  working 

conditions,  and  that  it  will  not  deterior- 
rate.  There  is  a  place  for  a  number  of 

good  insulating  materials.  Dr.  Stein- 

metz  has  given  the  name  "electric  pres- 
sure rupturing  gradient"  to  the  number 

of  volts  per  inch  of  thickness  neces- 
sary to  puncture  the  material.  This  is 

the  most  important  of  the  requisites  of  a 
good  insulating  material  as  its  function 

is  primarily  to  prevent  leakage  of  elec- 
tricity between  conductors. 
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Among  the  important  dielectrics  are 
the  following:  Air,  ambroin,  armalac, 
asphalt,  ebonite,  enamel,  glass,  gutta 

percha,  horn  fiber,  lava,  leatheroid,  mar- 
ble, mica,  micanite  cloth  and  paper, 

paraffin,  porcelain,  rubber,  shellac,  slate 
and  sterling  varnishes. 

Air. — The  wires  of  high  voltage  trans- 
mission lines  are  as  a  rule,  not  covered. 

The  air  between  the  wires  is  what  in- 
sulates 110,000  volt  transmission  wires 

from  each  other.  Even  in  the  case  of  a 

large  per  cent  of  the  covered  wires,  the 
object  of  the  covering  is  simply  to 

separate  the  wires,  the  air  being  de- 
pended upon  for  insulation.  Air  has 

many  peculiarities  as  an  insulator.  The 
rupturing  gradient  depends  on  the  length 
of  path  between  the  conductors  being 
much  greater  for  a  relatively  short  path 
than  for  a  longer  one.  It  is  also  much 
greater  for  a  high  pressure,  than  for  a 
low  one. 

The  spectacular  "corona  effect"  which 
precedes  breakdown  takes  place  when  a 
certain  critical  electromotive  force  is 

reached,  depending  on  the  spacing  of  the 
conductors,  their  radius  and  the  atmos- 

pheric- conditions. 
Armalac. — This  is  an  insulating  var- 

nish that  has  many  good  points.  It  is 
black  paraffin  in  a  solution  of  petroleum 

naphtha,  the  melting  point  of  the  paraf- 
fin having  been  raised  by  a  secret 

process  to  over  300° C.  It  will  absorb  oil 
and  be  benefited  thereby.  It  never  at- 

tacks the  conductor.  It  is  applied  by 
simply  dipping  the  taped  conductors  into 
it.  It  is  also  used  to  insulate  iron  lamin- 

ations. It  is  thinned  with  petroleum 
naphtha  and  the  plates  dipped  into  it.  A 
verv  thin  layer  is  formed  which  dries 
very  quickly  without  baking. 

Asphalt. — This  is  used  chiefly  in  cable 
conduits.  It  is  not  affected  by  water  and 
is  very  ductile.  It  is  cheap  and  is  easily 
repaired. 

Ebonite. — This  is  a  species  of  hard 
rubber.  It  has  a  very  high  dielectric 
strength  but  is  attacked  by  oils  and  also 
by  the  air  because  of  the  sulphur  which 

it  contains.  It  is  brittle  but  fairly  strong. 
Enamel. — Various  kinds  have  been  ap- 

plied successfully  to  small  wires  ranging 
in  size  from  the  smallest  up  to  about  No. 

10  B.  &  S.  gauge.  Its  principal  advan- 
tage lies  in  the  saving  of  space  and  the 

heat  resisting  qualities  of  the  insulation. 
Glass. — This  has  very  high  dielectric 

strength,  is  easily  molded  into  any  form 
and  posseses  excellent  electrical  and  fair 
mechanical  properties. 

Gutta  percha. — This  is  used  for  in- 
sulating cables  where  it  is  protected  from 

the  action  of  light  and  air.  It  oxidizes 

rapidly  in  air,  the  oxidation  being  has- 
tened by  light. 

Horn  fiber. — First  in  rank  among  the 
fibrous  materials  is  horn  fiber,  both  in 
mechanical  and  dielectric  strength,  but  it 
is  rather  expensive.  When  impregnated 
with  varnish  the  dielectric  strength  is 
high. 

Eava. — This  is  not,  as  commonly  sup- 
posed, a  substance  of  volcanic  origin,  but 

is  a  mineral  talc  which  has  come  to  be 

an  important  insulating  material.  While 
in  its  natural  state  it  can  be  machined  as 

easily  as  brass.  After  machining,  it  is 

baked  at  a  temperature  of  over  1,000° 
which  renders  it  so  hard  that  noth- 

ing but  a  diamond  will  cut  it.  It  is  used 
for  transformer  bushings  and  other 

places  where  the  requirements  are  simi- lar. 

Marble. — A  high  dielectric  strength  is 
characteristicof  this  material.  It  is,  more- 

over, easily  worked  and  is  very  beautiful 
Mica. — One  of  the  most  valuable  and 

important  of  the  insulating  materials  i- 
mica.  It  has  a  high  dielectric  strength 

and  is  suitable  for  very  high  temper- 
atures. It  is  a  silicate  of  aluminum  ami 

potassium  or  sodium  found  in  nature.  It 
crystallizes  in  laminated  form  and  may 
be  split  along  its  axis  into  sheets  as  thin 
as  0.001  inches. 

Paraffin. — This  is  used  to  impregnate 
other  materials,  such  as  cloth  and  paper 

Porcelain. — This  is  a  suitable  material 

for  line  insulators.  At  high  tempera- 
tures it  becomes  a  Fairly  good  conductor 
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and,  therefore,  is  not  suitable  for  ex- 
tremely high  temperatures  such  as  are 

found  in  furnaces. 

Rubber. — In  the  manufacture  of  in- 
sulated wires  and  cables  rubber  enters 

very  extensively.  A  layer  of  soft  rubber 
is  applied  to  the  tinned  surface  of  a  wire, 
the  tinning  being  necessary  to  prevent 
the  action  of  the  sulphur  of  the  rubber 
upon  the  copper.  Rubber  will  not  stand 
very  much  heat,  therefore  it  must  not  be 
raised  to  such  temperatures  as  will 
soften  it. 

The  rubber  coating  is  then  mechani- 
cally protected  by  cotton  braids  impreg- 

nated with  some  wax   compound. 

Shellac. — This  is  a  quick  drying  var- 
nish which  is  a  good  sticker,  has  a 

dielectric  strength  and  is  moisture  and  to 
a  certain  extent  acid  proof.  It  becomes 

brittle  and  disintegrates  at  high  temper- 
atures. 

.  Slate. — It  should  be  free  from  conduct- 
ing veins  and  be  enameled  so  as  to  fill 

the  pores  and  keep  out  moisture.  It  is 
suitable  for  some  classes  of  switchboard 
work. 

MAGNETIC    MATERIALS 

The  only  commercially  important  mag- 
netic material  is  iron.  When  a  piece  of 

iron  is  placed  in  a  magnetic  field  it  be- 

FIG.  8.   SIMPLE  METHOD  OF  MAGNETIZING  IRON 

comes  a  magnet.  The  operation  of  mag- 
netizing the  iron  is  called  induction.  The 

ability  of  the  field  to  induce  the  attrac- 
tive force  is  called  its  magnetomotive 

force.  The  magnetomotive  force  may  be 

produced  either  by  a  previously  mag- 
netized piece  of  magnetic  material  or  by 

a  coil  of  wire  carrying  a  current  as 
shown  in  Fig.  8. 

(To  be  continued.) 

Air  Current  Equalizer 

The  peculiarly  shaped  device  placed  in 
front  of  an  electric  fan  is  called  by  its 
inventor,  Charles  Goodwin,  East  Moline, 

AIR  CURRENT  EQUALIZER 

111.,  an  air  current  equalizer.  The  adjust- 
able, flexible  blades  permit  the  air  to  be 

distributed  over  a  large  or  small  area  as 
desired. 

Making  a  Hammer  Useful  at 
Both  Ends 

When  fastening  wires  up  with  split 

knobs,  the  wire  should  be  drawn -up  taut 
as  each  knob  is  put  on.     A  handy  instru- 

HAMMEFk   AS   A   WIRE   STRETCHER 

ment  for  the  purpose  is  an  ordinary  ham- 
mer. Cut  a  notch  in  the  end  of  the 

handle  about  three-fourths  of  an  inch 
deep  and  wide  enough  to  take  the  wire. 
When  you  are  ready  to  draw  up  the  wire 
and  put  the  final  tightening  twist  to  the 

screw  in  the  knob,  get  hold  of  the  wire  • 
with  the  notched  handle  up  close  to  the 
knob  on  the  far  side  and  give  it  a  turn 
which  will  draw  the  wire  as  tight  as  you 
wish.  While  you  have  it  tight,  clamp  it 
there  with  the  knob. — Marshall  Loke. 



Electrical  Securities 

By  "CONTANGO" 
Receiverships  and  what  they  mean.     Necessary  and  unnecessary  they  will  occur 

sometimes  to  the  detriment  and  occasionally  to  the  benefit  of  the  properties 
involved.     Their  average  effect  explained  by  analysis  and  chart. 

Broadly  speaking,  there  are  two  main 
forms  of  receivership:  the  voluntary  and 
involuntary.  The  former  is  brought 
about  by  friendly  action  on  the  part  of 
owners;. that  is  to  say,  in  the  case  of  a 
big  corporation,,  of  the  stockholders. 
The  latter  is  brought  about  by  action  on 

the  part  of  creditors,  usually  the  bond- 
holders on  whose  bonds  interest  has  been 

defaulted  for  a  period. 

The  term  receivership  means  the  plac- 
ing of  the  affairs  of  a  corporation  or  busi- 
ness concern  in  the  hands  of  one  or  more 

persons  appointed  by  a  court  of  law  to  re- 
ceive all  moneys  due,  pay  out  all  moneys, 

and  in  fact  conduct  the  business  until  such 

time  as  it  may  be  ascertained  as  to  wheth- 
er the  business  should  be  continued  or 

wound  up,  or  sold  to  bidders,  in  which 
case,  if  the  action  for  the  receivership  has 
been  brought  by  bondholders,  it  is  usually 
bought  in  by  them. 

A  score  or  more  disgruntled  stockhold- 
ers applying  to  a  court  for  a  receivership 

for  a  large  concern  is  an  occurrence  always 
looked  on  with  more  or  less  suspicion  by  a 
judge  in  any  court,  unless  fraud  should  be 
charged  and  substantiated.  In  such  case 
an  official  receiver  would  be  appointed  by 
the  court  to  take  charge  of  the  business 
and  if  need  be  wind  it  up.  A  receiver- 

ship does  not  always  mean  failure.  It 
may,  and  usually  does  in  the  case  of  a 
large  corporation, mean  that  stockholders, 

or  a  body  of  them,  bondholders  and  com- 
mercial creditors  unite  in  a  desire  to  as- 

certain the  company's  true  position. 
There  would  then  be  probably  three  re- 

ceivers appointed  as  a  committee  repre- 
senting the  different  interests  mentioned. 

In  the  case  of  default  on  bonds  the  bond- 
holders, after  the  period  established  in 

their  particular  mortgage,  have,  of  course, 

an  absolute  right  to  demand  a  receiver- 
ship or  to  foreclose.  There  have  in  past 

years  been  some  very  serious  failures  in 
the  United  States  involving  receiverships 

for  some  very  important  railway  com- 
panies, and  in  such  cases  the  value  of 

shares  of  stock  may  have  dropped  from 
say  $80  a  share  tr  as  low  as  $5.00.  On 
the  other  hand  the  bonds  may  have  been 

so  well  protected  as  to  have  suffered  com- 
paratively slightly  in  quoted  price.  This 

would  mean  that  the  bondholders  assum- 
ing control  of  the  property  have  ample 

security  for  their  investment  with  the 
certainty  of  acquiring  the  property  under 
a  receivership  sale,  and  of  thus  being  able 

to  have  the  particular  company's  affairs 
conducted  on  such  a  basis  as  to  pay  and 
maintain  the  rate  of  interest  on  their 

original  securities.  But  in  the  final  ad- 
justment there  is  usually  a  rearrange- 

ment of  the  bonded  indebtedness,  a  call- 
ing in  of  the  old  class  of  securities  in  favor 

of  a  new  and  more  comprehensive  issue  by 
means  of  which  more  capital  is  raised  for 

the  proper  development  and  further  con- 
tinuance of  the  business.  A  dozen  cases 

of  corporations  of  the  largest  caliber  pass- 
ing successfully  through  the  trammels  and 

difficulties  of  receivership  might  be  men- 
tioned. On  the  other  hand,  in  quite  a 

majority  of  cases  of  receiverships  for  com- 
mercial and  industrial  concerns  the  final 

result  has  been  the  wiping  out  of  the  hold- 
ings of  the  original  owners.  The  point 

of  moment  to  the  investor  is  to  what  de- 
gree does  a  receivership  affect  his  holdings 

of  stocks  or  bonds. 

Will  he  lose  his  principal  as  well  as  the 
interest,  or  dividends  overdue,  in  the  case 

of  preferred  stocks? 
It  is  hard  to  apply  a  sol  rule.  ( >ne  has 

known  eases  o(  companies  where  there  has 
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been  no  bonded  indebtedness  and  where 

stockholders  themselves  have  been  re- 
sponsible for  the  receivership,  buying  the 

property  in  at  the  receiver's  sale,  realizing 
enough  money  to  pay  off  or  compound 
with  the  creditors  and  then  running  the 
business  anew  with  a  subsequent  loss  and 
final  failure.  On  the  other  hand  large 
corporations  have  passed  through  one  or 
more  receiverships  with  little  or  no  final 
loss  to  the  security  holders  and  even  with 

final  recoupment  to  the  original  stock- 
holders. 

The  moral  of  this  is  that  the  mere  fact 

of  a  receivership  must  not  of  necessity 
imply  that  all  is  lost  With  the  affairs  of 

a  corporation  like  a  public  utility  com- 
pany this  is  scarcely  ever  the  case,  be- 
cause by  the  very  nature  of  its  business  it 

is  always  a  going  concern;  practically,  the 

It  appears  that  the  risk  of  receivership 
in  gas  and  electric  utility  corporations 
with  average  net  earnings  of  $8.45  per 
$100  of  securities  outstanding,  is  but 
$0.37;  in  the  case  of  industrials  with 
average  net  earnings  of  $7.79  the  average 
receivership  risk  is  set  at  $2.07  and  in  the 

case  of  railways  with  average  net  earn- 
ings of  $4.25  the  receivership  risk  is  set  at 

$1.84.  In  each  case  the  receivership  risk 
is  represented  by  the  length  of  the  solid 
black  area.  This  chart  very  aptly  and 
clearly  shows  by  a  few  simple  figures 
what  has  just  been  explained  at  some 
length,  viz.,  it  is  in  the  commercial,  or 
perhaps  one  should  say  mercantile,  line  of 
business  that  the  receivership  is  most  to 
be  expected  and  feared. 

A  receiver  or  receivers  appointed  by  a 
court  conducts  or  conduct  the  business 

NET    EARNINGS4and  RECEIVERSHIP  RISKS 
PER  $100   OF    OUTSTANDING    SECURITIES. 

CHART  OF  NET  EARNINGS   AND   RECEIVERSHIP  RISKS 

business  must  be  conducted  either  by  re- 
adjustment of  stock  and  securities  in  the 

hands  of  the  original  investors,  or  the 
taking  over  of  the  corporation  by  some 
larger  concern  with  consequent  protection 
to  the  holdings  of  the  original  investors. 

The  point  to  be  insisted  on  is  that  in- 
vestors should  not  be  in  the  least  alarmed 

as  to  the  likelihood  of  receiverships  for 

public  service  corporations.  The  accom- 
panying chart  compiled  by  the  well 

known  operating  and  financing  firm  of 
Henry  L.  Doherty  and  Company  of 
New  York  is  decidedly  worth  while  con- 

sidering as  to  this  point. 

until  the  affairs  of  the  corporation  are 
refinanced  or  wound  up,  but  at  the  same 

time  the  expert  managers  and  men  con- 
versant with  the  affairs  of  the  company 

are  retained  to  look  after  their  specific 
departments.  It  therefore  often  happens 
that  in  the  case  of  the  receivership  of  some 
railway  company,  for  example,  one  would 
not  know  that  anything  untoward  had 
occurred  in  so  far  as  the  personnel  of  the 

operating  force  of  the  company  is  con- 
cerned. It  is  the  tightening  of  finances 

and  prevailing  economies  that  as  a  rule 
indicate  the  situation.  But  even  so,  the 
business  must  be  conducted,  and  for  all 
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pressing  matters  receivers'  certificates  for 
payment  will  be  issued,  which,  of  course, 

have  prior  claim  on  the  company's  re- 
sources or  money  coming  in  and  before 

anything  else  may  or  can  be  paid.  These 
certificates  sometimes  include  wages  and 
salaries.  When  the  receiver  has  paid  off 
and  adjusted  the  claims  of  a  company  or 

wound  up  its  affairs'  then  the  legal  court 
under  which  he  has  been  appointed  will 

discharge  him.  The  cost  of  a  receiver- 
ship is  always  heavy;  in  big  affairs  the 

legal  charges  are  enormous  and  there  are 
court  fees  as  well.  Courts  have  usually 
special  men  they  appoint  as  receivers  in  a 
general  way,  and  in  particular  is  this  the 
case  with  the  Federal  Courts,  but  natural- 

ly if  the  receivership  is  brought  about  by 
the  bondholders,  in  other  words  by  those 
who  seek  to  get  an  accounting  without  at 
once  foreclosing  their  mortgage,  they  have 
much  to  say  as  to  the  person  or  persons  to 
be  named  as  receiver  or  receivers.  In 

the  case  of  a  friendly  receivership  the 
president  of  the  concern  may  be  named 
as  the  receiver  and  often  is. 

It  is  not  necessary  to  go  into  the  in- 
tricacies of  the  legal  end  of  a  receivership ; 

it  is,  however,  quite  important  to  insist 

once  more  that  security  holders  in  partic- 
ular need  not  by  any  manner  of  means 

immediately  assume  that  they  have  lost 
their  investment  by  such  proceedings. 

Position  of  Electric  Service  Company 
Securities 

During  the  past  ten  years  the  investing 

public  has  been  called  upon  to  pass  judg- 
ment upon  electric  service  company  se- 

curities to  a  very  large  extent  and  the 
final  verdict  has  been  a  most  favorable 

one.  Prior  to  1900  it  was  difficult  to 

market  the  bonds  of  such  companies,  ex- 
cept when  the  company  issuing  them  op- 

erated in  thickly  populated  centers  and 
could  show  very  large  gross  earnings. 

This  hesitation  on  the  part  of  the  public 
did  not  arise  from  doubt  as  to  the  inher- 

ent safety  of  such  securities,  for  the  elec- 
trical business  had  been  profitable  and 

was  known  to  be  one  of  the  few  classes  of 

enterprises  which  had  passed  through 
panics  without  experiencing  any  serious 
setback  in  earnings,  but  was  due  rather 

to  the  fact  that  the  technical  develop- 
ment had  been  so  rapid  that  the  methods 

and  cost  of  production  had  not  been 
standardized  and  there  could  be  no  real 

basis  upon  which  to  judge  various  prop- 
erties. This,  coupled  with  the  fear  that 

new  inventions  might  revolutionize  the 
entire  production,  made  the  public  hold 
off  from  buying  this  class  of  electrical 
securities. 

To-day  these  difficulties  have  disap- 
peared. Methods  and  costs  of  produc- 

tion are  fast  being  brought  to  a  fixed  and 
practical  standard  and  investors  have 
been  educated  to  a  full  realization  of  the 
value  of  this  class  of  investment. 

Lost  or  Mislaid  Securities 

Few  people  realize  the  risks  run  by 
them  in  not  taking  proper  precautions  to 
see  that  their  bonds  do  not  fall  into  the 

hands  of  strangers  by  reason  of  careless- 
ness, theft  or  fraud.  It  is  therefore  well 

to -outline  the.  position  of  a  bond  in  the 
hands  of  others  than  the  true  owner.  A 

bond  is  governed  by  the  law  of  negotiable 
instruments  while  the  interest  coupons 
attached  have  the  same  negotiability  as 
the  bond  itself,  if  there  appears  on  them 
some  negotiable  word  or  language  from 

which  negotiability  can  be  inferred,  there- 
by creating  an  obligation  distinct  and  in- 

dependent of  the  bond. 
The  first  general  principle  in  the  law 

of  negotiable  instruments  is  that  the 
holder  of  such  has  a  good  title  which  he 
can  defend  against  all  others  if  he  is  a 

bona  fide  "purchaser  for  value."  having 
bought  in  the  ordinary  course  of  business 
without  any  actual  notice  or  inference  of 
facts  which  might  interfere  with  its  value 
as  relating  to  prior  holders. 

In  the  case  of  a  bond  an  innocent  "pur- 
chaser for  value"  must  acquire  it  before 

its  maturity,  as  an  obligation  presented 

after  maturity  implies  on  its  face  a  siuia- 
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tion  which  should  be  inquired  into.  A 
purchaser  who  has  taken  a  bond  in  the 
manner  set  forth  above  may  recover  on 
it,  although  it  may  have  been  obtained 

by  the  seller  through  fraud,  theft,  rob- 
bery or  breach  of  trust.  As  to  what  is  a 

"purchase  for  value"  the  law  may  be 
summarized  by  saying  that  a  valuable 
consideration  has  passed  if  the  bond  has 
been  paid  for  in  money  or  something  of 
real  value  or  where  the  purchaser  has 
changed  his  position  to  his  own  injury,  but 
if  the  consideration  given  is  considerably 
below  the  market  price,  the  good  faith 

-  of  the  purchaser  may  be  inquired  into. 
It  can  be  set  down  as  the  law  that  if  a 

bond  is  stolen  or  obtained  by  fraud  and 
then  is  bought  in  good  faith  for  a  good 
consideration  by  a  third  party,  such  party 
can  defends  his  title  even  against  the  de- 

frauded owner.  While  registration  of 
bonds  would  avoid  the  danger  of  loss  by 
theft  or  fraud,  yet  it  is  not  advisable  to 
put  coupon  bonds  in  registerable  form,  as 
immediately  upon  registration  the  bond 
loses  its  quick  marketability  due  to  the 
red  tape  necessary  before  the  bonds  can 
be  transferred  on  the  books  of  the  regis- 

trar and  the  various  methods  used  by 
registrars. 

Few  investors  have  a  legitimate  excuse 
for  being  careless  in  the  protection  of  their 
securities,  as  it  is  nearly  always  possible  to 
find  a  convenient  safe  deposit  vault  in 
which  to  place  bonds  and  stocks  so  that 
possibility  of  theft  may  be  precluded. 

Accrued  Dividends  as  Affecting  the 
Price  of  Stock  when  Issued 

Any  firm  of  brokers  offering  an  issue 

of  "cumulative  preferred  stock"  at  par, 
for  example,  with  accrued  dividend  is 
merely  suggesting  an  arbitrary  price.  It 
remains  with  the  public  to  fix  that  price 
by  its  belief,  or  lack  of  it,  in  the  value  of 
the  stock  and  its  future. 

Used  as  a  term  or  expression  in  con- 
nection with  the  price  of  an  issue  of 

stock,  or  quoted  in  an  advertisement,  it 
carries  with  it  the  meaning  of  dividends 
due  or  accrued  and  current,  otherwise 
the  price  of  the  stock  offered  would  be 
lower  and  described  as  ex-dividend,  that 
is,  purchasable  without  accrued  or  cur- 

rent dividends.  And  this  is  the  same  in 

regard  to  bonds,  which,  without  accrued 
or  current  interest,  would  be  described  as 

ex-interest,  and  therefore  quoted  at  a  low- 
er price. 

To  Determine  Length  of  Wire  in 

a  Spool 

It  is  often  necessary  to  find  the  length 
of  wire  a  spool  will  hold  in  order  to  get 
the  resistance  or  weight  of  wire. 

To  the  large  diameter  in  inches  add 
the  small  diameter  in  inches,  multiply  by 
the  number  of  turns  of  wire,  then  multi- 

ply by  .1309  and  the  result  will  be  the 
length  in  feet. 

The  number  of  turns  in  one  layer  may 
be  found  by  dividing  the  length  of  the 
spool  by  the  diameter  of  the  wire  (over 
insulation  of  course).  The  number  of 
layers  by  dividing  the  depth  of  the  spool 
by  the  diameter  of  the  wire,  but  there 
will  be  an  extra  layer  of  wire  about 
every    six   to   ten   layers   caused   by   the 

wire    dropping   in   the   grooves   between 
the  wires  of  the  under  layer. 

Wire  Splicing  Tool 
The  illustration  shows  a  device  made 

out  of  a  temper  drawn  file,  bent  as  shown 
with  slit  shoulders 

ground  in  the 
sides  so  that 
when  two  wires 
are  crossed  for 
the  making  of  a 

splice,  the  round- ed slit  holds  one 

wire  and  a  lever- 
age of  ten  inches 

may  be  obtained 
wire  splicePv  for    twisting. 



SCIENCE   EXTRACTS   FROM   FOREIGN 
JOURNALS 

Detecting      Flaws      in      Aluminum     the  sledges.     One  of  the  lightest  is  the 
Joints.— Now  that  aluminum  wire  is 
coming  extensively  into  use  for  electrical 
work,  it  will  be  of  interest  to  note  the 

new  method  <^f  detecting  flaws  in  alumi- 
num welded  joints,  whether  for  wire  or 

for  other  kinds  of  pieces.  This  applies, 
of  course,  to  a  direct  weld  of  the  metal, 
and  not  to  a  soldered  joint.  A  German 
engineer,  Otto  Nicolai,  of  Bonn,  finds 
that  a  joint  of  this  kind  can  be  very 
readily  tested  by  simply  dipping  in 
water  for  a  certain  time.  For  instance, 

the  joint  is  immersed  in  a  vessel  of 
water,  and  if  air  bubbles  are  seen 
to  be  given  off  after  48  hours,  such 
bubbles  being  hydrogen  gas,  we  may 
be  sure  that  the  joint  is  defective  and 
the  metal  will  give  out  sooner  or  later. 
He  claims  that  a  bad  joint  of  this  kind 
will  last  only  fourteen  days  when  under 
water,  but  in  the  air  it  may  sometimes 
hold  good  for  several  months,  but  is  sure 
to  break  at  last.  Naturally,  damp  air 
hastens  the  corrosive  action  and  soon 

breaks  down  the  joint. — Revue  Elec- 
ti-ique,  Paris. 

Wireless    in    Polar    Explorations. — 
Wireless  telegraphy  will  be  a  feature  for 

the  equipment  of  the  "Fram,"  Capt.  R. 
Amundsen's  vessel  to  be  used  in  his  ex- 

pedition to  the  North  Pole,  which  is  due 
to  start  in  May.  Capt.  Amundsen  also 
intends  to  carry  a  wireless  outfit  on  the 
sledges  in  his  final  dash  to  the  Pole.  It 
has  been  queried  whether  a  wireless  set 
carried  on  the  sledges  would  not  have 

averted  the  tragedy  to  Capt.  Scott's 
party.  They  were  only  eleven  miles 
from  One  Ton  Depot  where  there  was 

food  and  help  when  disaster  over- 
took them.  No  doubt  in  the  future 

the  stations  in  the  Polar  regions 
will  be  provided  with  wireless.  Tn 
Polar  exploration,  of  course,  a  very  light 
weight  outfit   is   needed,   especially    for 

new  Marconi  "knapsack"  type,  for  con- 
veyance by  hand,  and  the  total  weight  of 

the  complete  station  is  only  86  pounds.  It 
can  be  erected  in  six  minutes  by  four  men, 
and  is  able  to  reach  a  twelve  mile  range. 
It  will  be  highly  interesting  to  note  from 

Capt.  Amundsen's  experience  with  his 
wireless  equipped  sledges  what  future 

radio-telegraphy  has  in  Polar  explora- 
tion. Among  the  members  of  the  Shack- 

elton  expedition  to  the  South  Pole  was  a 
young  Australian  explorer,  Dr.  Mawson. 
On  his  return  with  the  party,  he  decided 

to  retrace  his  steps  in  order  to  system- 
atically explore  the  land  which  had  just 

been  opened  up  by  these  intrepid  ad- 
venturers. Accordingly  he,  at  the  head  of 

a  party  of  32  scientists,  has  for 
more  than  a  year  been  engaged  in  im- 

portant researches  in  this  virgin  territory 

— the  coast  extending  westward  for  2,500 
miles.  The  main  exploring  party  was 
landed  in  Adelieland,  where  a  base  was 

formed  preparatory  to>  another  journey 
to  the  magnetic  pole.  Other  parties  were 

landed  to  the  westward  by  the  "Aurora'" and  will  be  taken  off  by  the  vessel  on  her 
return  journey.  A  wireless  telegraphic 
station  was  established  at  Macquarie 
Island  by  the  expedition  in  1911.  This  is 

midway  between  Tasmania  and  the  Ant- 
arctic Continent.  Since  then  another 

wireless  installation  has  been  made  in 

Adelie  Island,  and  the  connecting  link  of 

Macquarie  Island  will  enable  Dr.  Maw- 
son to  communicate  the  adventures  and 

discoveries  of  the  three  exploring  parties 

to  his  agent  in  Hobart.  With  characteris- 
tic enterprise  the  Daily  Chronicle  has 

made  arrangements  with  the  agents  to  re- 
ceive the  messages  as  soon  as  they  have 

ciime  through  to  Hobart,  and  will  then 
publish  them.  This  is  the  first  time  that 
wireless  communications  will  have  been 

telegraphed  direct  from  the  Polar  re- 
gions.— Marconigraph,  London. 
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Electrically  Produced  Ferro-Silicon 
and  Potash. — Electric  production  of 
ferro-silicon  as  well  as  potash  is  to  be 
carried  out  by  a  new  method  in  Sweden, 
using  current  from  hydraulic  stations 
which  can  thus  be  had  cheaply.  It  is 

reported  from  Gothenburg-  that  the 
Swedish  engineer,  Axel  Lindblad,  who  Is 
known  by  his  work  in  electrical  smelting 
of  iron,  is  experimenting  with  a  test 
plant  in  which  felspar  (containing 

eighteen  per  cent  potash  is  to  be  elec- 
.  trically  smelted  with  coal  and  iron.  The 

main  product  resulting  from  the  opera- 
tion is  ferro-silicon,  while  the  easily 

soluble  potash  salts  are  in  the  slag  and 
can  be  extracted  by  a  dissolving  process. 
About  100  tons  of  fertilizer  potash  are 
said  to  have  been  turned  out  already  in 
the  small  plant  and  he  is  now  engaged 

upon  the  plans  for  a  large  one. — London 
Electrical  Review. 

Use  of  the  "Iron  Arc"  in  Optical 
Work. — The  Zeiss  optical  works  of  Jena, 
Germany,  have  lately  produced  a  rather 
curious  form  of  electrical  apparatus  for 
use  in  various  kinds  of  optical  testing 
work  in  their  laboratories.  The  device 

is  based  upon  the  use  of  the  so-called 
"iron  arc,"  that  is,  an  electric  arc  having 
its  carbons  impregnated  with  salts  of 
iron  and  this  causes  the  arc  to  give  out 

a  strong  light  which  contains  a  large  pro- 
portion of  ultra-violet  rays.  The  iron 

arc  is  much  richer  in  such  rays  than  the 
arc  between  ordinary  carbons.  A  set  of 
screens  is  placed  in  front  of  the  arc  so 

as  to  cut  off"  all  the  ordinary  light  rays  as 
well  as  the  heat  rays,  and  leave  only  the 

ultra-violet  rays  to  pass  in  a  strong  beam. 
Such  a  beam  is  of  a  striking  nature,  as  it 
is  quite  invisible  to  the  eye  but  at  the 
same  time  can  produce  powerful  effects. 
In  these  rays  many  substances  are  seen  to 
glow  with  a  fluorescent  light,  and  as  is 
well  known,  this  is  caused  by  the  invisi- 

ble rays  exciting  the  substance,  such  as  a 
mineral  crystal,  for  instance,  so  as  to 
make  it  glow  and  give  out  light  which  is 
of  another  degree  so  that  it  can  now  be 

seen  by  the  eye.  It  is  also  noticed  that 
the  amount  of  light  they  give  out  is 

greatly  affected  by  the  purity  of  the  sub- 
stances, so  that  different  chemical  sub- 

stances can  be  examined  in  the  beam  in 

order  to  test  their  purity ;  that  is,  a  pure 

and  an  impure  specimen  will  give  differ- 
ent hues  of  light. — The  Engineer,  Lon- don. 

Record  in  Wireless  Telephony. — An 
almost  sensational  feat  in  the  way  of  tel- 

ephoning across  space  by  wireless  has 
been  accomplished  by  Professor  Vanni, 
who  succeeded  in  telephoning  from  Rome 
to  Tripoli,  a  distance  of  over  600  miles, 
mainly  over  sea.  It  will  be  remembered 
that  after  the  pioneer  work  of  the  Danish 
engineer  Poulsen,  the  question  was  taken 
up  by  the  Italian  scientist  Majorana,  who 
succeeded  in  covering  about  250  miles 
distance,  working  between  the  vessel 
"Lanciera"  and  the  coast.  Since  then 
there  appeared  to  be  no  further  progress 
made  up  to  the  present  time.  Professor 
Vanni  now  covers  a  distance  which  is  far 

ahead  of  anything  to  be  reached  up  to 
date,  and  this  marks  an  important  step  in 

telephoning  by  the  aerial  waves.  His  sta- 
tion is  set  up  at  the  Military  Institute, 

about  eight  miles  from  Rome,  where  he  is 
professor,  and  he  was  able  to  talk  to  the 
engineers  at  the  Tripoli  station  600  miles 
off.  It  is  of  interest  to  note  that  speech 
is  now  sent  over  space  for  the  first  time 
between  Europe  and  Africa,  crossing  the 
Mediterranean.  He  uses  a  liquid  micro- 

phone, which,  by  the  way,  is  the  invention 
of  an  American,  Chichester  Bell,  brother 
of  the  celebrated  inventor  of  the  tele- 

phone. Employing  a  microphone  on  this 
plan  combined  with  electric  apparatus  of 
the  Maretti  type,  his  voice  could  be  well 

distinguished  at  Tripoli.  Still  more  diffi- 
cult was  the  experiment  made  by  placing 

the  trumpet  of  a  phonograph  before  the 

telephone,  and  the  words  of  the  phono- 
graph could  also  be  heard  at  the  other 

end.  Professor  Vanni  states  that  he  will 

next  try  to  work  between  Rome  and 

Paris',  730  miles. — La  Nature,  Paris. 



r  1  ect  n  c  (Surrentj- at  Work  j 

The  Foen  Drier 

After  scouring  a  tan  shoe  it  must  be 

dried  thoroughly  before  the  polish  is  ap- 
plied. To  dry  it 

by  fanning  with  a 
rag  or  \v  h  i  s  k 
broom  is  a  process 

that  "gets  on  the 
nerves"  of  the  cus- 

tomer and  wastes 
the  time  of  the 

shop  employe.  In 
the  most  progressive  shoe  shining  estab- 

lishments this  fact  is  recognized,  and  al- 
most as  soon  as  the  electric  hot  air  blower 

became  practicable  for  other  purposes 
it  was  used  for  this  one  also.  Some  of 

these  driers,  being  designed  for  alto- 
gether different  work,  are  too  cumber- 

some and  clumsy  to  handle  in  the  re- 
stricted quarters  of  the  small  shoe 

shining  parlor,  so  a  small,  convenient  one 

has  been  designed — the  Foen  drier.  It 
weighs  but  two  pounds  and  if  operated 
continuously  would  require  but  about 
two  cents  worth  of  current  an  hour. 

Considering  that  it  dries  a  pair  of  shoes 
in  less  than  a  minute  its  use  means  a 

great  many  additional  dimes  during  rush 

hours  when  the  shop  is  working  to  ca- 
pacity and  people  are  turning  away  every 

minute  because  there  is  no  vacant  chair. 

Barbers'   High  Frequency  Apparatus 
The  Electro  Prismatic  Wave  gener- 

ator is  a  new  high  frequency  device  for 
use  in  barber  shops,  the  current  being 

conducted  directly  into  the  customer's 
face  or  scalp  through  a  vacuum  elec- 

trode of  glass.  The  current  used  is  high 

frequency.     The  ordinary  110  volt  light- 

ing current  is  stepped  up  to  several  thou- 
sand volts  and  its  frequency  or  alterna- 
tions raised  to  several  million  per  second, 

making  the  current  harmless  and  pleas- 
ant to  receive. 

First,  a  thin  towel  is  placed  over  the 

customer's  face  and  a  very  mild  current 
is  then  turned  onto  the  machine.  As  the 

treatment  progresses,  the  strength  of  the 
current  is  increased  little  by  little.  This 
treatment  is  continued  for  approximately 
four  to  five  minutes,  at  the  end  of  which 
time  the  current  is  turned  off  and  the 

towel  removed.  Hot  towels  are  then  ap- 

plied to  the  customer's  face,  after  which 
the  regular  massage  cream  is  put  oh.  The 

BARBERS'    HIGH    FREQUENCY   APPARATUS 

machine  is  then  turned  en  and  the  elec- 
trode held  by  the  customer  in  Ins  hand. 

The  barber  then  gives  approximately  a 
three  minute  hand  massage — the  currenl 

going  into  the  customer's  body  through 
lus  hand  during  (he  entire  period.  As 
the  barber  massages  the  face,  sparks  are 
drawn    through    the    face    to   his   lingers. 
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This  gives  a  slight  tingling  sensation  to 
the  face.  It  is  not,  however,  in  any  way 

painful  or  disagreeable,  but  on  the  con- 
trary, quite  pleasant. 

After  the  completion  of  the  massage 
the  balance  of  the  operation  is  similar  to 

the  finish  of  an  ordinary  massage.  Expe- 
rience seems  to  have  demonstrated  that 

the  customer  feels  that  he  has  received 

nearer  the  worth  of  a  dollar  than  fifty 
cents. 

Electrolytic  Bleaching 

In  the  days  before  modern  chemical 
and  manufacturing  methods  had  been 
discovered,  the  bleaching  of  cloth  was 
done  -by  exposing  the  material  for  a 
length  of  time  to  the  action  of  the  sun 
and  the  air.  This  process  was  called 

"crofting"  and  the  persons  engaged  in 
the  business  were  "crofters."  In  the 
early  part  of  the  last  century  the  bleach- 

ing properties  of  chlorine  were  dis- 
covered,   and    since    then   this    has    been 

ELECTROLYTIC   BLEACHING   MACHINE 

used  almost  exclusively,  in  the  form  of 
chloride  of  lime  or  eau  de  Javelle,  which 
is  a  solution  of  potassium  hypochlorite. 
The  use  of  chloride  of  lime,  however, 

necessitates  the  employment  of  a  pre- 
cipitating agent,  such  as  soda  ash,  to  re- 

move the  lime,  which  if  not  removed 
makes  the  water  extremely  hard  and 
forms  soap  curds  which  if  deposited  on 
the  cloth  cannot  be  removed.  This 

method,  however,  gives  a  liquid  which 
although  soft   is  strongly  alkaline. 

In  recent  years  manufacturers  have 
been  experimenting  with  electricity  to 
see  if  it  would  be  possible  to  discover  a 

method  of  producing  a  solution  of  chlo- 
rine which  will  have  none  of  the  disad- 

vantages of  the  old  methods.  Now  it 
happens  that  one  of  the  most  prolific 
sources  of  chlorine  is  ordinary  common 
salt,  which  is  a  chemical  combination  of 
sodium  and  chlorine.  By  submitting  a 
solution  of  salt  in  soft  water  to  electroly- 

tic action  there  is  liberated  at  the  posi- 
tive electrode,  chlorine  and  at  the  nega- 

tive, caustic  soda.  The  chlorine  gas, 
being  soluble  in  water,  combines  with 
the  caustic  soda  and  produces  a  solution 
which  is  perfectly  soft  and  perfectly 
neutral. 

The  manufacturers  of  the  electrolytic 

bleaching  apparatus  shown  in  fhe  ac- 
companying illustration  state  that  if 

electric  power  costs  one  cent  per  kilowatt 
hour,  and  salt  five  dollars  per  ton,  then 
the  cost  of  producing  electrolytically  a 
bleach  which  would  be  the  equivalent  of 
100  pounds  of  chloride  of  lime,  will  be 

83  cents — the  power  costing  45  cents 
and  the  salt  38  cents. 

An  analysis  of  these  figures  will  enable 

a  comparison  of  the  two  methods  of  pro- 
ducing a  bleach  to  be  made  if  the  cost  of 

power,  salt  and  chloride  of  lime  is  known. 
It  was  found  that  taking  an  average  of 
a  number  of  mills  using  the  electrolyzers, 
300  gallons  of  the  electrolytic  bleach 

was  equal  to  100  pounds  of  bleaching 
powder ;  this  300  gallons  being  produced 
by  150  pounds  of  salt  and  45  kilowatt 
hours  of  power. 
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The  idea  that  the  waves  of  light  pro- 
duce a  mechanical  push  or  pressure  was 

advanced    by   Clerk   Max- 

Th  well,  who  could,  however, 
_  offer     onlv     a     theoretical 
Pressure  c        J 

,  T  .  «  ,  proof. 
of  Light  Lebedew     of      Moscow, 

made  an  experimental 
demonstration  of  the  pressure  of  light. 
He  emplo)ed  a  radiometer  resembling 
the  familiar  Crookes  radiometers  with 

revolving  vanes,  but  used  a  larger  and 
more  completely  exhausted  bulb,  from 
which  the  heating  effect  that  is  the 
principal  agent  in  moving  the  Crookes 
vanes  was  excluded. 
When  the  light  falls  upon  the  vanes 

they  are  driven  before  it,  and  the  in- 
tensity of  the  pressure  thus  revealed 

comes  within  ten  per  cent,  of  that  calcu- 
lated by  Maxwell.  The  effect  is  inde- 

pendent of  the  color  of  the  light,  and  was 
also  found  to  be  directly  proportional  to 
its  energy. 

The  fact  that  M.  de  Boismenu  has  suc- 
ceeded, as  he  claims,  in  producing  small 

diamonds  in  the  electric 

Electric  furnace  by  a  new  method, 
has  awakened  much  atten- Furnace 

Diamonds 
tion  in  Paris.  It  will  be 
remembered  that  the  late 
Prof.  Moissan  produced 

microscopic  diamonds,  also  by  the  elec- 
tric furnace,  but  the  experiments  were 

very  difficult  to  carry  out,  so  that  since 
then  no  one  has  been  willing  to  take  up 
the  matter,  especially  owing  to  the  very 
small  size  of  the  diamonds.  M.  de  Bois- 

menu states  that  his '  method  is  not  a 
difficult  one  to  work,  and  he  already 
secures  diamonds  of  1/20  inch  size,  but 

expects  to  produce  larger  ones,  as  the 
process  is  only  in  the  first  stages  of  de-. 
velopment.  He  was  led  to  his  discovery 

somewhat  by  accident,  as  while  superin- tendent of  a  carbide  works  he  found  that 
the  use  of  direct  current  on  the  carbide 

caused  it  to  be  decomposed  in  the  fur- 
nace so  as  to  produce  carbon,  part  of 

which  took  the  crystalline  state  as  real 
but  minute  diamonds. 

Then  he  set  up  an  experimental  fur- 
nace in  Paris  and  after  a  few  trials  he 

succeeded  in  obtaining  quite  a  number  of 

the  minute  crystals.  What  is  encourag- 

ing is  that  the  size  of  the  diamonds  ap- 
pears to  depend  upon  the  length  of  the 

operation,  so  that  in  his  coming  work 
he  hopes  to  be  able  to  produce  much 

larger  specimens. 

Wireless  telegraphy  is  being  success- 
fully  employed   in   the   survey   of   such 

countries    as    the    Belgian 

Wireless  Congo,  the  Sudan  and  sim- ilar inaccessible  regions.    It 
.  is  well  known  that  a  very burveymg       exact    r£su]t    can    thug    be 

obtained  for  the  difference 

in  longitude  between  any  two  points  as 

shown  by  the  difference  in  their  re- 
spective times.  Previous  experiments 

show  that  this  latter  is  readily  ascertained 
by  sending  wireless  signals  between  the 
two  points.  The  method  is  likely  to 
prove  a  valuable  one  in  colonial  regions, 
where  there  are  no  telegraph  lines,  as 
portable  wireless  posts  can  be  set  up  with 
little  trouble.  In  Belgium  it  is  thought 
that  a  map  of  the  Congo  which  would 
require  a  period  of  ten  years  to  draw  up 

can  now  be  made  in  two  years  or  pos- 
siblv  less  time. 
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"I  understand  you  went  over  to  Crimson 
Gulch  and  lynched  the  wrong  man?" 
"No,"  replied  Three-fingered  Sam.  "You 

can't  lynch  the  wrong  man  in  Crimson  Gulch. 
We  jest  got  Piute  Pete  a  little  bit  ahead  of  his 

turn." 

'Arf  a  hinch,  'arf  a  hinch, 
'Arf  a  hinch  honward, 

'Ampered  bv  'obble  skirts, 
'Opped  the  "400." 

Mr.  Punkpate  (to  barber)  —  Part  my  hair 
in  the  middle,  please. 

Barber — Yes,  sir!.  Shall  I  split  the  odd 
one,  sir? 

One  of  the  central  Illinois  county  papers  was 
devoting  considerable  space  each  week  to  a 
sensational  divorce  case  then  being  fought  in  the 
local  court.  A  reporter  on  the  paper  walking 
through  the  city  park  one  afternoon  noticed  a 
young  lady  lay  aside  a  copy  of  the  paper,  take 
off  her  shoes  and  stockings,  turn  the  latter  wrong 
side  out  and  then  put  them  on  again.  This 
aroused  the  curiosity  of  the  reporter  and  he 
went  to  her  and  asked  the  reason  for  her  peculiar 

actions.  She  replied,  "I  was  just  reading  the 
account  of  the  divorce  case  in  this  paper  and  it 
was  such  hot  stuff  I  had  to  turn  the  hose  on 

myself." *  #     *- 
Automobile  Owner  (after  mishap  in  which 

puppy  has  been  run  over)  —  "  Madam,  I  will 
replace  the  animal." 

Indignant  Owner  —  "  Sir,  you  flatter  yourself." *  *     * 
He  prided  himself  on  his  knowledge  of  base- 

ball. At  the  end  of  the  first  inning  he  turned 
to  the  girl  and  very  condescendingly  said  to  her : 

"  If  there  is  anything  about  the  game  you  don't 
understand,  ask  me  and  I'll  be  glad  to  explain  it 
to  you." 

"Just  one  thing,"  she  replied.  "I  wish  you 
would  explain  how  that  rheumatic  bush  league 
relic  in  the  box  ever  gets  the  ball  over  the  plate 

without  the  aid  of  an  express  wagon." *  *     * 
The  whale  that  bolted  Jonah  down 

Was  kept  awake  o'  nights. 
By  hearing  Jonah's  frantic  cry, 

''Turn  on  the  lectric  lights!" 

Minister  —  So  you  are  going  to  school  now, 
are  you,  Bobby? 

Bobby  (aged  six)  —  Yes,  sir. 
Minister  —  Spell  kitten  for  me. 
Bobby  —  Oh,  I'm  further  advanced  than 

that.     Try  me  on  cat. 

Henry  was  very  proud  of  the  kittens,  and 
brought  them  to  show  to  the  visitor.  His 
mother  heard  them  coming  along  the  hall  and, 
alarmed  at  the  pi-ocession,  called  out: 

"Don't  hurt  the  kittens,  Henry." 
"No,  mother,"  came  the  reassuring  answer, 

"I'm  carrying  them  by  the  stems." 

"Freddy,  you  shouldn't  laugh  out  loud  in  the 
school-room,"  exclaimed  teacher. 

"I  didn't  mean  to  do  it,"  apologized  Freddy. 
"  I  was  smiling,  when  all  of  a  suddent  the  smile 

bu'sted." *  *     * 
Caller  —  So  the  doctor  brought  you  a  little 

baby  sister  the  other  night,  eh? 
Tommy  —  Yeh;  I  guess  it  was  the  doctor 

done  it.  Anyway,  I  heard  him  tellin'  pa  some- 
time ago,  'at  if  pa  didn't  pay  his  old  bill  he'd make  trouble  for  him. 

"I  got  a  funny  one  myself  to-day,"  said  the 
treasurer  of  the  theater.  "A  kind  of  a  fidgety 
girl  frisked  up,  pushed  a  five-dollar  bill  across  the 
shelf  and  said,  'I  want  a  seat.' 

"  'Where  do  you  want  it,  madam?'  I  asked  her. 
"She  shoved  her  whole  arm  through  the 

window,  waved  her  glove  under  my  nose,  and 

hollered, '  I  want  it  right  here  in  my  hand !  Where 

did  you  think  1  wanted  it?' *  *     * 
A  physician  visited  a  certain  school  building 

to  examine  the  eyes  of  the  children.  The 
teacher  next  day  sent  a  note  to  the  mother  of 

one  pupil  saying  that  he  was  "not  perfeel 
optically."  The  following  day  Johnny  brought back  a  reply  from  his  mother  which  read: 
"The  old  man  whaled  Johnny  last  nighl  and  I 
took  a  hand  at  him  this  morning  and  we  think 

he'll  be  all  right  from  now  on." 

The  smallest,  boy  in  the  class  read  haltingly: 

"I  see — a  man— flyin'."  "Don't  forget  the  -g.' 
Danny,"  reminded  the  teacher:  so   Danm    read 
again:  "Gee,  I  see  a  man  flyin'." 
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Welding  with  the  Electric  Arc 

The  picture  upon  the  front  cover  of 

this  issue  is  not  an  artist's  conception 
but  a  real  picture  into  which  the  artist 

has  wrought  the  colors  —  a  machine,  a 
tool,  an  operator  and  a  defective  casting 

that  came  from  the  foundry  with  blow- 
holes, cracks  or  other  defects  rendering 

it  valueless  for  the  purpose  made  unless 
these  defects  are  remedied. 

Welding  by  electricity,  or  arc  welding, 
is  not  a  patching  or  doctoring  process  in 
results.  The  defective  casting  is  placed 
upon  a  steel  plate  supported  by  two 
wooden  blocks.     One  wire  from  the  ma- 

chine, which  is  built  to  give  heavy  cur- 
rent, connects  to  the  plate.  The  other 

wire  passes  through  a  handle  held  by 
the  operator,  whose  eyes  are  shielded 
from  the  blinding  light,  and  is  attached 
to  a  carbon  rod. 

In  operation,  the  tip  of  the  carbon  is 
applied  on  and  around  the  defective  point 
of  the  casting.  The  arc  melts  the  metal 
about  it  and  the  defective  area  is  really 
cast  again.  But  this  is  not  all.  While 
the  carbon  tip  is  pressing  the  casting,  a 
wire  of  soft  steel  is  thrust  into  the  arc 
and  molten  metal.  This  wire  melts  in 

much  the  same  way  as  would  an  icicle 

pressed  against  the  top  of  a  red-hot  stove, 

MAKING    REPAIRS   WITH   THE   ELECTRIC   WELDER 
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blends  with  the  casting  metal  and  fills  up 
the  blowhole  or  crack  and  the  weld  is 

finished  by  hammering  it  while  cooling.    - 

Submarine  Signaling 
In  1826  we  find  a  record  that  two 

scientists,  Calladon  and  Sturm  wanted  to 
find  the  velocity  of  sound  in  water  so  they 
submerged  a  bell  and  struck  it  with  a 
hammer  and  listened  for  the  sound  by 
placing  one  end  of  a  common  ear  trumpet 
in  the  water,  holding  the  other  end  to  the 
ear.  Perhaps  they  knew  or  had  read  of  a 
Scotch  scientist  who,  it  is  said,  in  1767 
stuck  his  head  into  the  water  of  a  lake 

near  Glasgow  and  heard  the  ringing  of  a 
large  hand  bell  submerged  1200  feet  away. 

This  idea,  though  simple,  was  not 
developed   commercially   until   recently. 

Apparatus  is  now  made  such  that  boats 

equipped  can  pick  up  the  sound  of  a  sub- 
merged bell  and  determine  the  direction 

from  which  the  sound  is  coming. 
On  each  side  of  the  ship,  near  the  bow, 

and  well  below  the  waterline,  is  a  small 
cast  iron  tank  filled  with  water,  in  which 
hang  two  microphones.  The  distance  of 
the  tank  from  the  stem  varies  from  20  to 

150  feet,  according  to  the  shape  and  size 

of  the  ship.  Each  microphone  is  electri- 
cally connected  with  an  indicator  box  in 

the  pilot  house  or  chart  room.  The  bell 
sound,  coming  through  the  water,  passes 
through  the  skin  of  the  ship,  enters  the 
water  in  the  tank  and  is  picked  up  by  the 
microphones,  which  in  turn  transmit  it 
to  the  indicator  box.  Switches  in  the  in- 

dicator box  enable  the  observer  to  listen 
alternately  to  the  sound  picked  up  by  the 

AS  SINKING  LINER  WOULD  UTILIZE  THE  SUBMARINE  SIGNAL  TO  SUMMON  AID 
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port  and  the  starboard  microphones  and 
to  determine  by  the  loudness  of  the  tone 
on  which  side  the  bell  is  ringing.  In  order 
to  get  the  exact  direction  from  which  the 
sound  is  coming,  the  ship  is  swung 
toward  the  side  on  which  the  sound  is 

louder,  and  when  it  is  equally  loud  on 
both  sides,  the  ship  is  pointing  directly 
at  the  bell. 

The  bell  may  be  operated  by  com- 
pressed air,  by  automatic  mechanism,  by 

hand  or  by  electricity.  With  bells  sub- 
merged off  coasts  where  lighthouses  are 

necessary  and  with  vessels  carrying  bells 
and  receiving  equipment,  a  range  of  from 
five  to  fifteen  miles  has  already  been 
secured  between  vessels  and  between 
coast  bells  and  vessels.  That  submarine 

signaling  will  do  much  to  diminish  ship- 
wrecks and  collisions  is  a  fair  prediction. 

How  the  Deaf  are  Taught  Tone 
Values 

Monotony  in  the  speech  of  the  deaf  is 
generally  noticeable  and  to  overcome 
this  a  device  called  the  strobilion  is  now 

used  to  teach  the  deaf  how  to  regulate 
the  voice  tones. 

The  strobilion  embodies  a  disk  con- 
sisting of  fifteen  rings  of  alternating  white 

and  black  spaces.  The  inner  ring  has 
eight  white  spaces,  the  next  has  nine,  etc. 
The  entire  series  is  8,  9,  10,  10^,  12,  13  >£, 

15,  16,  18,  20,  21J4,  24,  26^,  30,  32. 
These  numbers  correspond  to  the  rela- 

tions of  vibrations  in  the  diatonic  scale. 

Thus,  if  "do"  is  a  note  having  eight  vi- 
brations a  second,  "re,"  will  have  nine, 

"mi"  will  have  ten,  etc. 
In  front  of  the  disk  there  is  a  scale 

marked  with  the  syllables  "do,  re,  mi," 
etc.,  opposite  the  corresponding  rings. 

The  disk  is  fixed  on  the  axle  of  an 

electric  motor,  whose  speed  can  be  ref- 
lated by  a  rheostat.  When  the  motor  is 

set  going,  the  disk  revolves  and  its  entire 
surface  appears  an  even  gray. 

The  disk  is  illuminated  by  a  small  flame 
from  a  flame  box  supplied  by  acetylene. 

When  a  tone  is  sung  into  the  mouth- 

piece of  the  flame  box,  the  flame  vibra- 
tion produces  a  series  of  flashes  of  light. 

The  disk  is  illuminated  as  many  times  a 
second  as  there  are  vibrations  in  the  tone- 
sung.  Between  the  illuminations  there  is 
darkness.     If  the  white  spaces  of  any 

SPEAKING  TO  THE  STROBILION 

ring  of  the  disk  are  passing  the  flame  at 
a  rate  equal  to  the  number  of  vibrations 
of  the  tone,  that  ring  will  split  up  into  a 

series  of  white  and  black  spaces  that  ap- 
pear to  stand  still.  All  of  the  other  rings 

will  remain  gray.  The  reason  for  this  is 
that  the  eye  sees  the  disk  only  by  flashes. 
At  one  flash  of  light  the  white  disk  of  a 
certain  ring  is  seen,  for  example,  at  the 

top.  During  the  darkness  before  the 
next  flash  it  moves  forward.  If  the 
flash  occurs  at  the  moment  the  next  white 

space  has  moved  to  the  I  e  per- 
ceives no  movement,  and  the  observer 

sees  the  second  white  space  where  the 
first  was.  At  the  next  flash  the  third 
white  space  has  moved  to  the  top,  and 
so  on.  Consequently  the  observer  sees 
a  white  space  at  the  top  and  other  white 
and  black  spaces  around  the  ring  just 

the  same  as  it"  the  ring  actually  stood  still. 
'This  will  he  true  only  o\  one  ring,  namely, 
the  one  whose  while  spaces  move  exactly 

in  agreement  with  the  flashes  and  conse- 

quently with  the  vibration  o\   the  par- 
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ticular  tone  emitted  by  the  voice  into 
the  mouthpiece.  Therefore  the  deaf 
person  actually  sees  the  effect  of  his  or 
her  voice. —  Volta  Review. 

than  those  operated  by  a  gasoline  motor. 
Both  of  the  inventors  have  been  seen 

occasionally  on  the  streets  of  New  York 
riding  their  power  skates,  their  odd 
appearance  creating  no  little  excitement. 

Roller  Skating  Under  Power 
There  is  little  doubt  but  that  the  roller 

skate  will  be  the  next  vehicle  to  be 

operated  without  the  use  of  man  or 

animal  power.  The  accompanying  pic- 
tures show  the  work  of  two  young  New 

York  City  inventors  who  differ  as  to 
whether  a  gasoline  engine  or  an  electric 
battery  motor  should  be  used  for  this 
purpose.  Each  man,  therefore,  has  built 
according  to  his  ideas.  An  examination 
of  the  pictures  would  seem  to  convince 
one  that  the  electrically  propelled  skates 
would  be  less  cumbersome  and  unwieldy 

Strong  Telephone  Work 

Recently  President  Howard  Elting, 
of  the  Chicago  Association  of  Commerce, 
wanted  to  get  into  touch  with  William 
F.  Calhoun,  who  had  just  landed  in  New 
York  after  his  long  journey  from  China. 
Mr.  Elting,  failing  to  discover  him  by 
telegraph  where  it  was  believed  he  might 
be,  placed  a  call  for  Mr.  Calhoun  with  the 
Chicago  Telephone  company  at  11:27 
a.m.  The  only  information  afforded 
was  that  the  retiring  minister  to  China 
had  just  returned  to  this  country  and 
presumably  had  called  upon  Mr.  Bryan, 
the  secretary  of  state,  at  Washington. 
With  this  meager  information  the 

company  started  to  work,  finally  locating 
Mr.  Calhoun  at  Dover,  Mass.,  and  a  sat- 

isfactory conversation  was  held  at  6 : 1 4  p .  m. 
As  explained  in  Chicago  Commerce, 

this  efficient  telephone  search  has  the 
following  history.  The  call  was  first 
passed  to  Washington,  with  instructions 
to  try  to  locate  Mr.  Calhoun  in  care  of 
Secretary  Bryan.  A  report  was  promptly 
received  that  the  secretary  of  state  could 

IN     COMPACTNESS     AND     POINT    OF 
WEIGHT  THE   ELECTRIC  SKATE 
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POPULAR    ELECTRICITY    MAGAZINE 
361 

not  be  found  at  his  office  or  residence, 
and  that  his  office  knew  nothing  of  the 
whereabouts  of  Mr.  Calhoun.  Chicago 
then  requested  that  the  New  Willard 
and  Raleigh  hotels,  Washington,  be 
tried,  in  the  meantime  giving  the  report 
to  association  headquarters,  which  then 
suggested  that  possibly  some  information 
concerning  Mr.  Calhoum  could  be  ob- 

tained from  a  party  who  resided  at  Old 
Westbury,  Long  Island.  Following  this 
suggestion,  this  party  was  reached.  He 
stated  that  he  believed  Mr.  Calhoun  had 

gone  to  spend  Sunday  with  his  daughter, 
a  Mrs.  Gray,  in  Brookline,  Mass.,  but 

could  not  give  Mrs.  Gray's  initials  or 
address.  There  are  about  fifteen  Grays 
listed  in  the  Brookline  directory,  so  the 
association  was  again  called  in  order  to 
ascertain  if  it  could  furnish  the  initials  or 

address.  It  could  not,  and  then  followed 
complicated  Chicago  telephoning  to  learn 
the  first  name  of  Mrs.  Gray.  It  was 
learned  that  the  next  try  should  be  made 
on  the  phone  of  Mrs.  William  Gray, 
Dedham,  Mass. 

In  the  meantime  the  Washington 
exchange  had  not  been  idle,  and  after 
trying  the  Capitol  and  White  House  had 
reached  the  Bureau  of  Far  Eastern 

Affairs,  where  it  was  stated  Mr.  Calhoun 

would  probably  visit  relatives  in  Ded- 
ham, Mass.,  before  going  anywhere  else. 

These  two  clews  coming  from  different 
sources  indicated  that  the  search  had 

narrowed  down.  In  addition,  Washing- 
ton furnished  the  name  of  a  man  in  New 

York  City  who  was  related  to  Mr. 
Calhoun  and  might  give  information. 

At  1:30  p.m.  Dedham  reported  that 
Mr.  Calhoun  had  been  there  but  had 

gone  for  an  automobile  trip.  This  first 
definite  information  was  secured  after 

two  hours'  continuous  work  on  the  call. 
At  2:30  p.  m.  another  report  was  received 
from  Dedham  to  the  effect  that  the 

automobile  party  intended  stopping  at 
a  hotel  in  Dover,  Mass.,  for  dinner. 

Action  was  again  resumed  on  the  call, 
and  Dover  was  reached  at  5:30  p.m., 

and  a  report  received  that  Mr.  Calhoun 

was  registered  at  the  hotel  but  was  out. 
Two  more  attempts  were  made  and  at 

6:11  p.m.  a  welcome  "Wh"  (we  have) 
was  received  by  the  Chicago  operator 
and  connection  established. 

Riveting  the  Canal  Gates 

Rivets  by  the  tens  of  thousands  were 
used  in  the  construction  of  the  great 
sheet  steel  gates  of  the  Panama  Canal 

l 

RIVETING  THE  CANAL  GATES 

locks.  The  glimpse  of  a  small  portion  of 
one  of  the  gaits  which  one  obtains  from 
the  picture  shows  what  an  endless  task 
it  would  have  been  to  set  these  rivets  by 

hand.  To  accomplish  the  work  expe- 
ditiously, several  specially  constructed 

electric  riveting  machines  are  used  t< 
in  the  many  thousands  o\  rivets.  An 
American  made  20  horsepower  direct 
current  electric  motor  furnishes  the 

power. 
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irjg  the  Flow  of 
Sttpeaoria 

<5h 

A  UNITED  STATES  GEOLOGICAL  SURVEYOR  GAUGING  A  MONTANA  STREAM  WITH  ELECTRIC 
CURRENT  METER. 

What  is  the  volume  of  the  river  or 

stream  with  which  you  are  most  familiar? 
Give  a  guess  as  to  how  many  gallons  of 
water  it  carries  by  every  second.  If  you 
live  in  the  Far  West  where  water  for 

HYDROGRAPHERS-  GAUGE  CAR  SUSPEND  OVER 
THE  YAKIMA  RIVER  IN  WASHINGTON 

irrigation  is  the  life  blood  of  the  land, 
your  guess  will  be  fairly  accurate,  but  if 
you  are  an  Easterner  the  chances  are  your 
estimate  will  be  wide  of  the  mark.  Yet 

water  is  our  greatest  and  most  inexhaust- 
ible resource,  and  really  the  most  vital 

factor  in  the  development  of  every  sec- 
tion. After  you  have  guessed,  you  can 

readily  prove  it,  if  the  stream  is  not  too 
large,  in  this  manner. 

First,  make  soundings  across  the 
stream,  say,  every  ten  feet,  and  from  this 
compute  the  number  of  square  feet  in  the 
cross  section.  Next,  to  find  the  speed  of 
the  current,  mark  off  a  straight  reach  of 
100  feet  and  drop  a  chip  near  one  bank 
and  then  note  the  time  it  takes  to  float 

the  100  feet.  Repeat  this  operation  for 
the  opposite  bank  and  again  in  the  middle 
of  the  stream.  From  these  compute  the 
average  flow  per  second.  Multiply  this 
by  the  number  of  square  feet  in  the  cross 
section  and  the  result  will  be  an  approxi- 

mation of  the  cubic  feet  of  water  flowing 
by  each  second.  A  cubic  foot  equals  7.48 
gallons.  Thus,  for  example,  a  creek  50 
feet  wide,  with  an  average  depth  of  six 
feet,  has  300  square  feet  cross  section.  Sup- 

pose the  two  chips  dropped  in  near  the 
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banks  each  consume  100  seconds  in  float- 
ing the  100  feet  while  the  center  chip 

floats  the  distance  in  50  seconds,  an 
average  of  1.33>^  feet  per  second.  Mul- 

tiplied by  the  300  square  feet  of  cross 
section  this  gives  a  flow  of  400  cubic  feet 
per  second.  To  carry  the  matter  a  little 
further  and  compute  the  possible  water 
power,  multiply  this  by  the  fall  in  feet  in 
the  river  in  a  given  reach,  say,  a  quarter 
of  a  mile,  and  multiply  this  result  by 
.909375.  If  this  stream  falls  40  feet  it 

would  be  capable  of  developing  1455 
theoretical  horse  power. 

It  is  this  work,  brought  down  to  a 
refinement,  that  the  Water  Resources 
Branch  of  the  United  States  Geological 

Survey  is  doing  to-day  and  has  been 
doing  all  over  the  country  for  many 
years.  The  first  information  sought 
immediately  that  it  is  proposed  to  utilize 
the  water  of  a  stream  for  any  industrial 
purpose  is  its  flow;  not  what  that  flow 
may  be  at  the  period  of  survey  but  the 
high  water  flow  and  the  low  water  flow 
and  the  average  flow  for  months  and  for 
years.  The  concern  which  is  buying  a 
water  power  certainly  wants  to  know  to 
what  extent  the  stream  may  dwindle  in  a 
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HYDROGRAPHIC   ENGINEER   FREEMAN   MAKING  HIS 
DAILY   GAUGE   RECORD  ON   THE   NORTH   FORK 

OF   THE   SOUTH   PLATTE   RIVEP, 

year  of  drouth.  The  flood  flow  of  the 
Susquehanna  River  has  been  276,000 
cubic  feet  per  second.  Its  minimum  flow 
has  been  less  than  5,000  feet.  The 
Potomac  frequently  fluctuates  between 

THE  MOST  EXACT  DATA  ON  THE  FLOW  OF  A  STREAM  IS  SECURED  BY  A  PERMANENT  INSTALLATION 

SUCH    AS   THIS 
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100,000  and  2,000  cubic  feet  per  second; 
the  Housatonic  between  25,000  and  500; 
the  Savannah  between  130,000  and  3,000. 
Since  1895  Congress  has  appropriated 
over  $2,000,000  for  water  resources  work 
and  about  1,000  stations  are  continually 
maintained  by  the  Geological  Survey  for 
stream  gauging.  They  are  located  in  all 

parts  of  the  country.  First  the  hydro- 
graphic  engineers  make  careful  surveys 
of  the  river  beds  to  get  the  cross  sections 
at  various  heights  of  water  and  the  exact 
rate  of  flow  is  determined  by  letting  down 
electric  current  meters  into  the  water 
both  at  the  surface  and  at  different  depths 
at  frequent  intervals  across  the  stream. 
This  is  done  in  various  ways.  The  most 
exact  data  is  secured  where  a  house  is 
built  on  the  banks  of  a  stream  over  a  well 

connected  by  a  pipe  with  the  river  and 
in  which  are  instruments  giving  a  con- 

tinuous automatic  record  of  the  rise  and 
fall  of  the  river  and  this  in  connection 
with  the  measurements  made  by  the 

hydrographer  furnishes  data  for  comput- 
ing the  daily  flow  of  the  stream  not  only 

for  every  day  in  the  year  but  for  any  hour 
of  the  day  or  year. 

The  easiest  of  gauging  work  is  where  a 

bridge  can  be  utilized  by  the  hydrog- 
rapher, flow  measurements  being  made 

at  five  or  ten  foot  intervals.  In  other 

places  wire  trolleys  are  stretched,  on 
which  the  hydrographer  pulls  himself  in  a 
car,  dropping  his  meter  into  the  water  at 
certain  intervals.  Some  of  these  trolleys 
may  be  close  to  the  rushing  water  and  the 
others  may  of  necessity  be  high  in  the  air. 
One  across  the  Susquehanna  is  well  above 
the  tree  tops  and  about  one  quarter  of  a 
mile  long.  In  other  streams  the  engineers 
wade  across  the  stream  daily,  and  in  some 
instances  it  is  necessary  to  cut  the  ice, 

for  the  gauging  to  be  effective  must  in- 
clude all  seasons  of  the  year. 

Control  of  Coast  Defense  Guns 

Uncle  Sam  has  recently  adopted  to 
some  extent  a  new  policy  with  reference 
to  taking  the  American  public  into  his 
confidence  regarding  the  utilities  of 
modern  warfare.  In  days  gone  by  every- 

thing connected  with  heavy  ordnance 
on  ship  and  on  shore  was  hedged  about 

with  the  greatest  secrecy  and  it  was  al- 
most unheard  of  for  outsiders  to  be  per- 

mitted to  watch  a  gun  drill  or  target 
practice.  Lately  however  there  has  been 
a  letting  down  of  the  bars  and  this  has 
been  particularly  notable  in  the  case  of 
the  heavy  guns  of  our  seacoast  defenses. 

It  has  even  become  the  practice  to 
conduct  demonstrations  of  the  workings 

of  the  big  guns  for  the  benefit  of  delega- 
tions of  scientists,  engineers,  etc.,  in  con- 

vention assembled.  A  recent  especially 
interesting  demonstration  was  designed 

to  exemplify  the  thoroughness  and  ver- 
satility of  the  electric  control  of  one  of  the 

huge  disappearing  guns  such  as  protect 
our  seaboard.  It  was  made  clear  to  a 

party  of  spectators,  largely  made  up  of 
electricians,  that  not  only  was  the  big 
gun  discharged  by  electrical  impulse  but 
all  the  operations  of  elevating  the  gun 
above  the  fortifications  and  returning  it 
to  the  pit  after  discharge  were  performed 
by  electric  power.  The  artilleryman  who 
is  seen,  controller  in  hand,  is  in  position 
to  dictate  all  the  movements  of  the  gun. 

The  Chicago  city  council  has  author- 
ized the  purchase  of  15,000  additional 

flaming  carbon  arc  lamps,  which  will 
make  the  total  lamps  of  this  type  in  use 
in  the  city  for  street  lighting  over  23,000. 

Lamp  Carbons  from  Tar 

Carbons  of  high  grade  arc  now  to  be 
obtained  from  tar,  according  to  a  process 

invented  by  a  Swedish  firm.  The  pow- 
dered carbon  will  be  pressed  to  form  elec- 

tric light  carbons  or  larger  sizes  for 
electro-chemical  work.  The  method  is 
based  on  the  fact  that  finely  divided 
carbon  makes  up  a  large  percentage  ̂ ( 
the  composition  of  tar  and  is  what  gives 
the  black  color,  this  being  due  to  the 

carbon  particles  suspended  in  an  other- 
wise dense  and  transparent  yellowish 

brown  liquid. 
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How  We  Waste  Our  Coal 

How  long  will  coal  be  available  for  the 
use  of  succeeding  generations? 

Mr.  Gannett  estimated  on  the  basis  of 

the  amount  of  coal  taken  out  in  the  year 
1908,  that,  if  the  rate  continued,  the 
available  and  accessible  coal  will  be 

exhausted  in  2027;  that  is,  in  114  years; 
and  that  the  total  coal  supply  will  be 
exhausted  about  the  year  2050,  less  than 
140  years  hence! 

It  has  been  estimated  by  mining 
experts  and  geologists  that  for  every  ton 

power  out  of  the  transformation.  Of 
course  there  is  always  more  or  less  loss  in 
any  transformation  of  this  kind,  but  few 
people  realize  the  tremendous  loss  in  this 
particular  case.  President  Van  Hise 
(University  of  Wisconsin)  estimates 
that  under  the  most  favorable  condi- 

tions, with  the  best  firing,  we  do  not 
get  in  power  more  than  fifteen  per  cent 
of  the  heat  units  of  the  coal.  The  aver- 

age steam  engine  does  not  develop  into 
power  more  than  ten  per  cent  of  the  heat 
energy.  This  means  that  90  per  cent 
of  the  heat  energy  of  the  coal  is  wasted. 

A  GREAT  PART  OF  THE  COAL  GOES  UP  IN   SMOKE,  AND  OF  THE  HEAT  GENERATED  AN  OVERWHELM- 
ING  PERCENTAGE  IS  LOST  IN  THE  PRODUCTION  OF   POWER  AND  LIGHT 

of  anthracite  taken  out  of  the  mines,  from 
one  to  one  and  one-half  tons  have  been 
wasted  in  the  process  of  mining.  For 
every  ton  of  bituminous  coal  taken  out  of 
the  mines  at,  least  one-half  a  ton  has  been 
wasted.  This  means  that  the  waste  in 

mining  in  the  past  has  run  from  100  to 
150  per  cent  for  anthracite  coal. 
When  we  use  coal  to  fire  the  boiler  of  a 

steam  engine  we  are  transforming  energy; 
we  expect  to  get  a  certain  amount  of 

If  the  loss  of  coal  is  great  in  developing 
steam  power,  it  is  even  greater  in  making 
light.  To  transform  the  heat  energy  of 
coal  into  light,  we  must  consume  the  coal 
to  make  steam,  transform  the  power  of 
steam  into  electrical  energy,  and  then 
transform  that  into  light.  In  this  process 
not  one  per  cent  of  the  energy  of  the  coal 
is  transformed  into  electric  light.  This 
means  a  waste  of  over  99  per  cent  of  the 
energy  of  coal.    The  waste  in  the  case  of 
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gas  light  is  not  so  great.  But  electricity 
for  obvious  reasons  is  displacing  gas  as  a 
light.  Wherever  water  power  can  be 
used  to  convert  electrical  energy  into 

light  this  should  be  done. — F.  Stuart 
Chapin  in  The  Independent. 

a  fortunate  thing  for  me,  as  after  throw- 
ing out  quantities  of  imperfect  carbide 

I  then  saw  that  it  must  have  been  de- 

Current  Cable Metal  Cop 

Synthetic  Diamonds 
That  real  diamonds  have  now  been 

made  by  an  electric  process  and  that 
the  inventor  has  every  reason  to  think 
that  he  can  soon  make  large  sized  ones, 
is  certainly  a  startling  announcement, 
but  none  the  less  true.  The  method  is 

due  to  a  Paris  electrical  engineer,  E.  de 
Boismenu,  and  has  only  recently  been 
divulged. 
The  inventor  has  on  exhibition 

quite  a  collection  of  little  crystals,  the 
largest  ones  being  about  a  tenth  of  an 

9  §0*  M 

MAGNIFIED  SAMPLES  OF  ARTIFICIAL  DIAMONDS 

inch  in  diameter.  The  specimens  were 
certainly  diamonds  and  besides  he  has 

had  them  analyzed  officially  by  two  lead- 
ing Paris  scientists  and  members  of  the 

Academy,  M.  Lacroix,  professor  of 
mineralogy  at  the  Museiun  and  M. 
Maquenne,  professor  of  chemistry  at 
the  College  de  France,  who  pronounce 
them  to  be  real  diamonds. 

"I  was  led  to  the  present  idea,"  said 
the  inventor,  "when  at  the  head  of  a  large 
carbide  works  in  France.  The  machines 

of  the  plant  gave  direct  current,  which 
was  very  bad  for  making  carbide  but  was 

Part  of  the  Nasi 
which  contained  ffiomondi 

DE  BOISMENU'S  APPARATUS  FOR  MAKING  DIAMONDS 

composed  in  the  furnace  by  the  electrol- 
ysis due  to  direct  current  and  which  other 

current  would  not  give.  My  observations 
led  me  to  think  that  carbon  crystals,  or 
diamonds,  might  be  made  in  this  way,  so 
I  set  about  to  realize  my  theories  in  a  very 
small  experimental  plant  which  I  erected 
at  Paris. 

"The  electric  furnace  was  of  the  simplest 
kind,  being  built  up  of  fire  brick  and  hav- 

ing a  square  shaped  inner  chamber  of 
small  size.  Two  inch  round  carbon 

electrodes  projected  into  the  chamber  in 
the  usual  way  and  the  idea  was  to  melt 
up  a  bath  of  calcium  carbide  by  the  action 
of  the  current,  then  to  leave  it  for  several 

hours  to  'simmer'  which  is  the  exact 
word,  so  that  it  would  be  decomposed  by 

the  current's  action  and  we  would  see 
what  next. 

"After  a  few  trials  I  succeeded  in  pro- 
ducing diamond  crystals  for  the  first  time 

in  an  experiment  in  which  the  current 
was  kept  on  for  six  hours  at  a  time. 
When  the  furnace  was  cold,  there  was  a 

peculiar  looking  mass  around  the  two 
electrodes,  this  being  made  up  oi  carbide 
of  calcium  on  one  side,  while  around  the 

negative  electrode  was  a  black  and 

spongy  mass  which  turned  out  to  be  car- 
bon  for    the   most    part.      When   treated 
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with  water  this  gave  a  blackish  mud  and 
this  was  dried  to  powder  and  spread 
upon  a  flat  plate.  At  once  the  small 
crystals  of  pure  carbon  could  be  seen  and 
I  picked  out  a  considerable  number  of 
them. 

"To  answer  the  question  as  to  whether 
the  crystals  were  solid  and  would  stand 
the  cutting  process,  I  took  some  of  the 
best  ones  to  a  prominent  jeweler  of  Paris 
and  he  selected  one  of  the  handsomest 

specimens  and  sent  it  to  Amsterdam  to 
have  it  cut,  for  the  skilled  workers  there 
can  produce  marvels  in  this  way. 

"Shortly  after,  this  diamond  came 
back  cut  in  32  faces  and  appeared  as  a 
diamond  of  the  first  water,  even  though 

of  minute  size." 

A  New  Telephone  Transmitter 

Professor  d' Arson val  has  just  described 
a  new  telephone  transmitter  before  the 
Academy  of  Sciences,  invented  by  Dr. 
Jules  Glover,  who  is  associated  with 
the  famous  Conservatory  of  Music  in 
Paris. 

M.  d'Arsonval  explained  that  sound 
vibrations  in  coming  from  the  throat  are 
divided  by  the  palate  into  two  groups, 
the  larger  number  escaping  by  the  mouth, 
the  somewhat  smaller  group  being  ex- 

pelled from  the  nostrils.  These  have 
not  been  taken  into  account  by  the  Bell 

telephone,  in  fact  they  are  valuable  vi- 
brations which  are  not  used  in  the  or- 

dinary telephone  transmitter,  but  in  the 
Glover  model  they  are  caught  by  a 
second  microphone  more  sensitive  than 
the  microphone  which  receives  the  vibra- 

tions of  the  mouth. 
It  is  claimed  that  the  new  transmitter 

will  make  it  possible  to  carry  on  conver- 
sations with  much  greater  clearness  than 

at  present.  All  that  is  necessary  when 
you  talk  is  keep  both  your  mouth  and 
your   nose   at   the  transmitter. 

BUTTERCUP  FLOAT   AT  THE  CARNIVAL  OF   FLOWERS 

Flower  Carnival  Opens 

Coney  Island 

The  .Spring  Carnival  of 
Flowers  this  year  ushered 
in  the  new  season  at 

Coney  Island  with  bands 
playing  and  flags  flying 
under  a  sky  lit  up  with 

thousands  upon  thou- 
sands of  electric  lights. 

Great  crowds  surged 

through  the  main  street 

and  greeted  with  enthu- siasm the  wonderful 
flower  bedecked  and 
electrically  lighted  floats, 
of  which  the  one  here 

shown — "The  Butter- 

cup "  —  is  an  excellent 
example. 
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Anaesthetics  Administered  in  a 
New  Way 

Danger  of  fatal  results  in  operations 
on  the  throat  and  nose  is  minimized 

by  an  electric  device  for  administering 
ether  which  has  been  invented  and 

recently  perfected  by  Edward  Kellogg, 
M.D.,  of  Los  Angeles.  An  electric 
motor  operating  a  force  pump  and  a 
suction  pump  and  an  electric  heater  for 
bringing  the  ether  to  about  blood  heat 
are  the  essential  features  of  the  life 

saving  invention.  Before  administering 
ether,  the  electric  current  is  turned  into 
the  heater  which  surrounds  the  base 

of  the  bottle  containing  it.  In  about  c 
five  minutes  it  has  reached  a  temper- 

ature of  85  to  90  degrees  which  results 
in  a  warm  vapor  entering  the  lungs  and  re- 

moves the  danger  of  chill  and  pneumonia. 
Meanwhile  the  patient  has  been 

brought  under  the  influence  of  the  anass- 
thetic  by  inhaling  through  an  ordi- 

nary mask,  but  as  soon  as  the  subject 
is  unconscious  this  mask  is  removed  and 

a  gag  and  tongue  depressor  inserted  in  the 
throat.  Through  a  passage  in  the  tongue 
depressor  connected  by  a  tube  with  the 

.  EDWARD  KELLOGG  (PROFILE)   OPERATING  WHILE 
ANAESTHETIC  IS  BEING   DELIVERED  BY 

THE   ELECTRIC   DEVICE 

ether  container  the  anaesthetic  is  forced 
into  the  throat  and  nose  by  action  of  the 

force  pump,  the  flow  of  the  warm  vapor 
being  accurately  regulated  by  the  surgeon 
or  the  assistant.  This  is  accomplished 

by  moving  the  switch  that  controls  the 
motor. 

By  this  method  the  patient  is  kept 
constantly  under  the  influence  of  the 
anaesthetic  while  the  operation  is  being 
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performed,  and  it  never  becomes  neces- 
sary to  stop  in  the  midst  of  a  delicate 

operation  to  administer  more  ether 
through  a  mask.  With  the  usual  method, 
these  operations  are  always  attended  by 
some  danger  and  many  deaths  have 
occurred  due  to  accumulation  of  blood 

clots  in  the  windpipe  that  strangle  the 
subject  while  ether  is  being  administered 
through  the  mask  during  an  operation. 
By  the  use  of  a  suction  pump,  creating  a 
vacuum  in  a  bottle,  the  blood  is  removed 

through  a  rubber  tube  as  fast  as  it  accu- 

mulates. This  is  one  of  the  most  impor- 

tant features  of  Dr.  Kellogg's  inven- 
tion. 

The  perfected  device  is  the  result  of 
sixteen  months  of  work  and  experiment 
on  the  part  of  Dr.  Kellogg,  who  made 
several  important  changes  of  his  original 
portable  outfit.  The  most  important 
of  these  are  the  encasing  of  the  motor  to 
eliminate  the  danger  of  a  spark  exploding 
the  ether,  and  the  development  of  a 
silent  pump,  as  the  operating  room  must 
be  quiet. 

The  Prison  Ship  "Success" 

Unheralded  the  strangest  of  strange  ap- 
pearing craft  made  its  way  up  the  Hud- 

son river  recently  under  its  own  sail  and 
finally  moored  at  the  dock  at  the  foot  of 
Eightieth  Street.  Nautical  men  who 
viewed  her  from  the  Battery  pronounced 

her  a  frigate  but  dis- 
creetly held  their  tongue 

when  asked  about  her  un- 
usual appearance  and  the 

strange  markings  on  her 
sails.  Each  of  the  broad 
stretches  of  canvas  were 

disfigured  with  short 
stemmed  arrows,  the 
prison  mark  branded  on 
English  convicts.  After 
the  vessel  had  moored 

and  Captain  D.  H.  Smith 
had  been  interviewed  it 

developed  that  the 
strange  craft  was  none 
other  than  the  Success, 
the  old  British  Convict 

Ship  which  years  ago 
carried  prisoners  from 
England  t  o  Australia 
when  the  island  conti- 

nent was  used  as  a  con- 
vict colony.  The  vessel  was  purchased 

some  time  ago  by  Captain  Smith  and 
converted  into  a  floating  museum. 

It  was  in  1806  that  the  Success  made 

her  last  voyage  from  Portsmouth  to  Aus- 
tralia with  several  hundred  men  and 

women  crowded  aboard  her.  Some  of 

the  poor  prisoners  were  in  chains  or 

ship's  irons,  some  in  stocks  or  bilboes 
and  others  in  iron  barred  cages  like  an- 

imals in  the  modern  zoological  parks. 
They   had  been   sentenced  to  a  life   of 

THE  PRISON   SHIP  ELECTRICALLY  ILLUMINATED 

exile  in  the  convict  colony  by  English  jur- 
ists for  such  petty  offences  as  sheep  steal- 

ing, apple  stealing  and  fishing  in  the 

squire's  private  trout  stream. 
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As  a  museum  the  Success  is  really  a 

success.  Besides  the  gruesome  exhibi- 
tion of  irons,  chains,  cages,  bars  and 

locks  there  is  a  collection  of  old  war- 
rants and  legal  papers,  instruments  which 

conveyed  men  and  women  into  that  "float- 
ing hell"  more  than  a  century  ago.  There, 

too,  are  the  confessions  of  murderers 
and  notorious  thugs  and  criminals  of  the 

slums  of  London  of  Dickens'  time,  along 
with  cudgels,  black-jacks,  brass  knuckles, 
knives  and  old  blunderbuss  like  pistols, 
used  by  the  bad  men  of  Revolutionary 
times.  And  with  this  unique  collection 
and  looking  strangely  out  of  place  is 
bolted  to  the  walls  of  the  cabin  an  elec- 

tric service  board  which  controls  the  five 

hundred  odd  lamps  and  arcs  that  light 
the  prison  ship  at  night  when  curiosity 
seekers  swarm  through  the  old  vessel 

feasting  their  eyes  on  the  gruesome  rel- 
ics of  the  past. 

One  of  the  quaintest  and  most  interest- 
ing exhibitions  on  the  ship  is  the  pret- 
tily carved  old  binnacle.  The  instrument 

seems  different  than  the  other  exhibi- 
tions and  like  the  electric  switchboard, 

strangely  out  of  place  there  among  the 
uncouth  relics  of  a  now  famous  period  in 
English   history. 

Nile  Power  to  Make    Fertilizer 

It  is  understood  that  the  Egyptian 
irrigation  department  proposes  to  utilize 
the  water  which  flows  through  the  great 
Assuan  dam  for  the  generation  of  electric 
power.  For  about  five  months  in  the  late 
autumn  and  winter  the  water  is  accumu- 

lated in  the  reservoir  formed  by  the  dam, 
and  what  is  allowed  to  pass  the  sluices 
flows  through  under  a  large  head.  It 
would  be  possible  to  develop  over  150,000 
horsepower.  The  electrical  energy  gen- 

erated is  to  be  employed  in  the  production 
of  chemical  fertilizers  by  the  fixation  of 
atmospheric  nitrogen.  Egypt  last  year 
spent  $3,250,000  on  such  fertilizers, 
56,000  tons  out  of  the  70,000  tons  im- 

ported being  nitrate. 

The  Mysterious  Dollar 

A  crowd  surrounds  the  store  window  in 

which  real  money  —  a  silver  dollar  — 
moving  about  is  the  attraction. 

Upon    a    minia- 
n  ture  safe  is  a  glass 

I  
slot  surmount

ed  by 

a  figure  of  Uncle 

Sam.  The  "Mys- 
terious Dollar" suddenly  appears 

at  the  upper  end  of 
the  slot  and  dodges 
down  from  one 
rubber  pin  which 
impedes  its  path  to 
the  next  until  it 
finally  disappears 
within  the  safe. 

Almost  immediate- 
ly it  reappears  at 

the  top  of  the  slot 
again  and  repeats 

the  performance.  The  electric  motor  and 
mechanism  which  turn  the  trick  are  con- 

cealed. The  current  needed  to  operate 
the  device  is  taken  from  an  ordinary 
lamp  socket. 

Ironing  Architect's  Drawings 
An  architect  has  found  a  new  and  in- 

teresting use  for  the  electric  iron — that  of 
"ironing"  paper. 

To  writers  and  others  who  occasionally 
find  it  desirable  to  remove  wrinkles  and 

folds  from  manuscripts,  it  is  well  known 
that  the  ironing  of  paper  is  a  perfectly 

practical  thing  and  the  architect  takes  ad- 
vantage of  this  through  the  convenience 

of  the  electric  iron.  Plans  and  other 

papers  which  have  become  wrinkled  and 
folded  from  handling  to  such  a  degree 
that  they  have  lost  their  original  neal 

appearance  are  ironed  and  made  to  look 
practically  as  good  as  new.  The  ironing 
also  appears  to  stiffen  them  considerably. 
He  finds  that  if  the  paper  is  very  badly 
wrinkled  il  is  sometimes  desirable  to  run 
the  iron  over  it  while  it  lies  on  a  cloth 
that    has    been    dampened    \  cry    slightly. 



The  "Mystery  of  the  Chamber  of 
Death"  is  sometimes  called  "Avatar"; 
others  give  it  the  title,  "From  the 
Shadow  of  Death,"  while  others  call  the 
mystery,  "The  Resurrection  From  the 
Dead."  To  begin  with,  the  stage  must 
be  set  as  shown  in  the  diagram,  preferably 
over  a  trap  door  in  the  stage  floor, 

large  enough  for  your  subject  to  disap- 
pear and  re-appear  at  the  psychological 

moment  to  cause  the  proper  climax. 
A  three  sided  screen  must  be  built,  and 

hinged  as  shown  (top  view)  and  set  to  form 
three  sides  of  a  square,  but  with  the  front 
side  facing  the  audience  left  open.  Each 
of  the  three  flaps  of  the  screen  is  built 
about  nine  feet  high  and  about  four  feet 

wide.  They  can  be  made  of  light  frame- 
work and  covered  with  cloth  or  muslin 

and  then  painted  red  or  black  as  desired. 
Inside  of  this  screen  a  round  top  table 

is  set  as. shown.  Upon  the  side  of  the 
table  top  toward  the  trap  door,  is  a 
porcelain  fuse  block  made  fast  to  a  piece 

of  sheet  iron  plate.  The  fuse  block  con- 
tains a  light  fuse  of  about  five  amperes 

capacity  or  a  piece  of  32  gauge  copper 
wire  in  order  to  fire  the  powder,  of  which 
there  must  be  just  enough  to  make  the 
right  amount  of  smoke  to  be  mentioned 
later.  Leading  from  the  fuse  block  to  the 
stage  pocket  is  a  twin  wire  cable  which  has 
inserted  in  it  a  double  pole  knife  switch 
to  be  thrown  by  the  stage  electrician  at 
the  right  moment  and  at  the  cue  given. 

Underneath  the  top  of  the  table  and 
directly  behind  the  pedestal,  which  is 
gouged  out  to  fit  as  shown  (top  view) , 
are  two  plane  mirrors  which  are  set  at  an 
angle  of  45  degrees  and  which  extend 
backwards  so  as  to  fit  into  the  corners  of 

the  screens.  These,  in  accordance  with  the 
law  that  the  angle  of  incidence  is  equal 
to  the  angle  of  reflection,  make  it  appear 

to  the  observer  "out  front "  that  the  back 
side  of  the  screen  can  be  seen  beneath 
the  table.  But  this  is  not  the  case,  for 

what  the  observer  really  sees  is  the  re- 
372 
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flections  of  the  two  side  screens,  and  the 
triangular  space  behind  the  mirrors  and 
below  the  table  top  is  shut  out  from  view. 

Attached  underneath  the  table  are 

three  sixteen  candlepower  incandescent 
lamps  set  as  shown  (front  view) .  They  are 
placed  there  to  create  the  necessary  light 
required  to  reflect  the  images  of  the  sides 
of  the  screen  as  previously  explained. 
They  also  add  materially  to  the  aesthetic 
effect  which  must  not  be  lost  sight  of  at 
any  stage  of  the  game  while  in  theatrical 
work.  Running  from  these  lights  is  a 
twin  wire  cable  which  passes  down  the 
pedestal  and  connects  with  the  stage 
pocket. 

At  the  top  of  the  two  screens  a  roller 
curtain  is  attached  and  made  long  enough 
to  entirely  reach  the  floor  of  the  stage  as 
it  unrolls,  which  is  done  of  course  to  hide 
the  woman  and  to  prevent  the  discovery 
of  the  trick. 

Everything  being  now  in  readiness,  the 
magician  steps  forward  to  the  front  of  the 

•stage  and  after  making  his  usual  short, 
laconic  remarks,  informs  the  audience  he 

■is  going  to  place  a  young  and  beautiful 
woman  upon  the  table  which  they  see 
before  them  and,  by  shooting  a  pistol  at 
her,  make  her  immediately  disappear  in 
a  cloud  of  smoke,  leaving  nothing  but  a 
.bunch  of  bones  behind,  skeleton  of  her 
living  self. 
.  The  woman  appears  from  behind  the 

scenes,  -steps  forward  for  the  critical 
inspection  of  the  audience  and  is  then 
placed  upon  the  table.  The  curtain  is 
then  drawn  down  fully  to  the  bottom. 

The  magician  after'  pronouncing  the 
magic  words,  "Presto!  Begone!  Pass!" 
fires  point-blank  at  the  woman  behind  the 
screen. 

The  shot  report  is  the  "cue"  for  the 
stage  electrician  to  throw  in  the  knife 
switch,  which  blows  the  fuse  and  ignites 
the  powder.  The  smoke  arises  with  a 
puff,  the  curtain  is  suddenly  allowed  to 
fly  up  exposing  the  skull  and  bones. 
When  the  curtain  was  drawn  down  in 

front  of  the  screen,  the  woman  simply 

made  her    "get-away,"    as   they   sa\    in 
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stagedom,  by  stepping  o\\  the  back  part 
of  the  top  o\  the  table  and  crouching 
down  behind  the  mirrors.  She  imme- 

diately places  the  skull  and  cross  bones 
upon    the    table    where    she    previously 
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stood,  as  the  pistol  shot  is  fired  by  the 
magician. 

By  the  aid  of  the  trap  door — which  is 
not  essential  to  the  performance  of  the 

trick  as  above  explained — other  mystify- 
ing combinations  may  be  employed. 

Speed  Counter  Starts  and  Stops  Watch 
The  accompanying  illustration  shows 

a  stop  watch  and  a  speed  counter  com- 
bined in  a  most  ingenious  and  practical 

way  to  prevent  inaccuracy  such  as 
arises  when  that  human  mechanism,  the 

finger,  starts  and  stops  the  watch  in 
response  to  a  command. 

Within  the  wi-fcch  is  a  sof :  iron  horse-' 
shoe  magnet,   not   much   larger   than  a 

COMBINING 
STOP  WATCH 
AND  SPEED 
COUNTER 

bent  pin,  wound  on  each  leg  with  fine 
wire.  The  instant  the  speed  counter 
commences  work  the  electric  circuit  is 

opened  against  the  tension  of  a  spring 
on  the  counter  and  the  little  magnet  in 
the  watch  lets  go  its  armature  which 
releases  the  watch  mechanism  on  the 
instant.  The  moment  the  speed  counter 
stops  the  spring  on  it  closes  the  circuit 
energizing  the  watch  magnet  which 
attracts  its  armature  and  in  that  way 
stops  the  watch. 

Whence  the  Source  of  the  Light 
The  illuminated  wall  reflector  is  the 

latest  feature  in  electric  advertising. 
The  picture  here  shown  illustrates  the 
power  and  brilliancy  of  the  new  method 
as  used  on  the  wall  of  a  Chicago  sky- 

scraper. The  round,  black  marks  seen 
are  the  hood  reflectors,  36  in  number, 
within    each    hood    are    four    100    watt 

UTILIZING   A   BLANK   WALL   SPACE 
EFFECTIVELY 

Mazda  lamps.  Pedestrians  who  observe 
the  advertisement  are  very  apt  to  be 

mystified  as  to  the  source  of  the  illumina- 
tion, for  the  painted  advertisement  on 

the  wall  has  every  appearance  of  possess- 
ing some  unseen  transparent  light  quality 

about  it. 

"Wired  Up"  for  Life 

The  Dyaks  of  Sarawak,  Rajah  Brooke 's 
remarkable  little  state  in  North  Borneo, 
have,  in  the  past,  stripped  many  miles  of 
telegraph  poles  of  their  wire  in  order  to 
turn  the  latter  over  to  their  tribal 
"modistes"  to  manufacture  into  clothes 
for  their  ladies. 

Long  before  the  telegraph  wire  came, 
the  principal  article  of  trade  with  the 
Dyaks  of  Borneo  was  brass  wire,  some  of 

which  was  used  for  the  making  of  brace- 
lets and  anklets,  but  the  bulk  of  which 

was  worked  up  into  a  remarkable  corset 

for  the  women  folk.  This  "garment," 
beginning  a  little  below  the  waist  — 
where  it  fixes  the  "bedang,"  a  strip  of 
cotton  cloth  falling  to  the  knees  — 
ascends  in  broadening  spirals  to  the 
shoulders.  The  spirals  are  connected 
up  with  other  pieces  of  wire,  which  has 
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DYAK  GIRLS  WITH  JACKETS  OF  TELEGRAPH  WIRE 

the  effect  of  depriving  them  of  all  elastici- 
ty and  rendering  the  contrivance  quite 

as  rigid  as  its  modern  prototype  of  the 
enlightened  Occident. 

Under  foreign  influence  it  is  becoming 
the  custom  to  make  these  cages  so  that 

'  they  may  be  removed  at  will,  for  bathing 
and  even  for  sleeping,  but  in  the  remoter 
land  Dyak  villages  this  reform  has  not 
yet  begun  to  make  itself  felt.  There  a 
girl,  on  reaching  maidenhood,  has  a  loose 
wire  corset  of  fashionable  shape  built 
upon  her,  and  to  this  her  figure  must 
grow,  whether  it  chances  to  be  along  its 
natural  lines  of  expansion  or  not.  One 

sees  budding  stalks  of  maidenhood  weav- 
ing about  in  their  roomy  wire  boxes  like 

canaries  in  their  cages ;  blossoming  maid- 
enhood swaying  gracefully  in  the  com- 

fortably filled  confines  of  the  encircling 

wire;  blooming  womanhood  with  indig- 
nantly protesting  anatomy  fighting  for 

freedom  above,  below,  and  through  the 
interstices  of  the  rigid  spirals ;  and  bloomed 
womanhood,  wrinkled  bags  of  bones, 
rattling  about  in  the  sounding  metal  as 
they  might  in  the  long  burial  wooden 
boxes  toward  the  edges  of  which  they  arc 
tottering. 

Wire  is  wire  in  Borneo,  and  though 
brass  trade  wire  was  more  refulgent  and 

dressy  than  telegraph  wire,  as  long  as  the 
former  cost  a  picul  of  damar  or  five  piculs 
of  copra  for  the  requisite  number  of 
spirals,  while  a  dress  length  of  the  latter 
could  often  be  had  at  the  expense  of  a 
little  climbing,  there  was  no  question 
which  was  going  to  be  the  more  in  de- 

mand. The  flexibility  of  the  telegraph 
strand  admitted  of  a  great  variety  of 
treatment,  and  very  chic  effects  in  weaves 
and  twists  were  obtained  with  it  that 

could  never  have  been  approached  with 
the  stiff  brass  trade  wire. 

Thefts  were  very  frequent  and  trouble- 
some at  first,  but  by  the  exercise  of  the 

same  rare  combination  of  kindness  and 

firmness  by  which  he  stamped  out  head- 
hunting among  his  Dyaks,  Rajah  Brooke 

has  also  contrived  to  put  an  end  to  wire- hunting. 

Dussaud's  "Cold"  Electric  Light 
Considerable  comment  has  been  ex- 

cited over  the  so-called  "cold"  electric 
light  invented  by  Prof.  Dussaud  of  Paris. 
Briefly  stated,  his  idea  embodies  the 
principle  of  interrupted  current.  It  is 
well  known  that  electric  lamps  when  sub- 

jected to  a  higher  voltage  than  that  for 
which  they  are  designed  are  unduly 
heated  and  soon  burn  out  and  become 
useless. 

Prof  Dussaud  found  that  if  a  lamp 

adapted  to  a  certain  voltage  is  sub- 
jected to  a  current  of  higher  intensity 

during  a  fraction  of  a  second,  and  then. 
by  breaking  the  current,  the  lamp  is 
allowed  to  rest  for  an  equal  period  of 

time,  it  not  only  produces  a  light  of  great- 
ly increased  brilliancy,  but  the  lamp 

itself  remains  cool  and  does  not  deterio- 
rate. Working  on  this  idea,  he  has  appar- 
ently succeeded  in  perfecting  a  system  by 

which,  for  example,  a  current  at  sixteen 
volts  is  passed  through  a  lamp  intended 

for  eight,  volts,  with  sixteen  current  in- 
terruptions per  second,  with  the  result 

that  the  lamp  itself  remains  entirely  cool 
and  incapable  o\  igniting  by  contact  a 
substance  so  inflammable  as  a  cinemato- 

graph film.    What  is  still  more  important. 
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the  lamp  remains  uninjured  and  produces 
a  light  far  more  intense  than  could  be 
generated  by  a  lamp  designed  to  be 
burned  on  a  sixteen  volt  circuit  and  con- 

suming the  same  amount  of  current. 

The  fact  that  the  lamp  does  not  over- 
heat is  of  great  importance  in  cinemato- 

graph practice  or  for  other  projections, 
as  it  permits  the  light  to  be  safely  placed 
close  to  the  lens,  thus  increasing  greatly 
the  clearness  and  sharpness  of  the  pictures 
on  the  screen. 

The  idea  is  now  being  carried  out  on  a 

commercial  scale  by  La  Societe  Interna- 
tionale de  Lumiere  Froide,  whose  office 

is  at  27  Rue  Mogador,  in  Paris. 

Rapid  Blue  Printing 

Blue  prints  from  draw- 
ings can  be  made  at  a 

very  rapid  rate  in  the 

perfected  electric  print- 
ing machines,  which  are 

fitted  with  arc  lamps  to 
do  the  printing  while 
at  the  same  time  an 
electric  motor  drives  the 

blue  print  paper  along 
with  the  tracings  so  that 
both  move  at  a  rapid 
rate  in  front  of  the 

powerful  arc  lights.  One 
of  the  new  P  aris 
machines  in  use  at  the 

offices  of  the  Hennebique 
engineering  firm,  is  here 
illustrated.  At  the  top 
will  be  seen  the  continuous  roll  of  blue 
print  paper  being  fed  into  the  machine 
while  the  separate  tracings  are  fed  along 
under  it  from  time  to  time,  and  are 
printed  on  the  sensitized  paper 
This  machine  produces  about  700 

prints  a  day  of  three  feet  width.  A 
still  more  elaborate  device  is  a  combined 

arc  light  printer,  washer  and  dryer 

known  as  the  "hesfel,"  also  a  Paris 
make.  From  60  to  400  feet  of  paper  an 
hour  can  be  turned  out  in  this  way,  all 
dried  and  readv  for  use. 

The  Funeral   Cars   of  Mexico  City 

Mexico  City,  a  metropolis  in  the  days 
when  New  York  was  yet  a  Dutch  village 
and  Chicago  but  a  miry  swamp  given  over 
to  the  croaking  of  frog  choruses  and 
the  mournful  cry  of  waterfowl,  presents 
some  striking  paradoxes  in  the  matter  of 
modernity,  with  its  century  old  building 
wired  througout  for  electric  service  sup- 

plied by  the  latest  type  of  metal  filament 
lamps ;  but  none  of  these  anomalies  seems 
so  incongruous  as  that  of  the  electric  fu- 

neral. Let  it  be  here  explained  that  by  the 
term  electric  funeral  is  meant  the  fact 

that  the  hearse,  the  mourners'  carriages 
and  all  of  the  accoutrements  of  that  sol- 

emn procession  referred  to  by  newspaper 

RAPID  BLUE  PRINTING   MACHINE 

reporters  as  the  funeral  cortege,  are  made 
up  of  the  tram  cars  of  the  Aztec  capital. 

As  the  funeral  traffic  is  limited  to  cer- 
tain hours  of  the  day,  there  are  times 

when  the  residents  along  Avenida  Cha- 
pultepec  see  nothing  but  long  lines  of 
black  hearses.  To  one  unaccustomed  to 

it,  the  continual  passing  of  these  trains 
produces  a  most  depressing  effect.  Not 
long  since  a  young  electrical  engineer  was 
sent  to  Mexico  from  Schenectady  by  the 
General  Electric  Company.  He  secured 
apartments  on  Avenida  Chapultepec,  and 
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A   CHILD'S   ELECTRIC   FUNERAL  HEARSE   IN    MEXICO   CITY 

upon  returning  home  during  the  first  days 
of  his  stay  found  his  wife  in  tears.  She 
hysterically  insisted  upon  returning  to  the 
United  States.  The  long  line  of  funeral 
cars  that  day  had  made  her  believe  that 
at  least  half  the  population  had  been 
carried  off  by  some  plague.  It  is  seldom 
that  death  is  so  graphically  visualized. 

Some  288  cars  are  operated  daily  over 
its  200  miles  of  track  by  the  Mexico 
Tramways  Company,  limited  and  of  this 
number  45  are  funeral  cars.  They 
are  of  various  sizes  and  descriptions, 

ranging  from  the  magnificent  plumed  af- 
fair to  the  caged  box  which  carries  the 

pauper  dead  to  the  section  corresponding 

to  the  potter's  field.  These  latter  are 
called  gavetas  and  are  built  with  eight 
compartments  holding  as  many  coffins. 

The  company  maintains  a  separate  fu- 
neral department,  with  trained  attend- 

dants.  Crews  on  funeral  trains  are  dis- 
tinctively uniformed.  A  regular  tariff  for 

this  service  is  printed  and  interments  vary 
in  price  from  $6.00,  the  very  poorest,  In  a 
much  larger  sum  for  the  more  sumptu- 

ous. It  is  said  that  no  other  street  cai 

company  in  the  world  has  such  a  depart- 
nient  or  service. 

An  Eledrfc  Ship  for  Canada 

There  was  recently  launched  the  first 
ship  for  Canadian  waters  to  be  equipped 
with  oil  engines,  generators  and  motor 
driven  propeller.  It  is  the  Tynemouut.  a 
steel  freighter  of  250  foot  length  and  42.5 

foot  breadth  for  the  Montreal  Transpor- 
tation Company.  There  are  provided 

two  Diesel  engines,  each  of  300  brake 
horsepower  and  running  at  about  400 
revolutions  per  minute.  The  propeller 
speed  will  not  exceed  80  revolutions  per 
minute.  The  electrical  transmission  sys- 

tem was  designed  by  II.  A.  Mayor  of 
Glasgow. 

Electric  Steering  Gear  for  U.  S. 
Warships 

"Right"  and  "Left"  will  henceforth 
be  the  commands  given  in  shaping  the 
course  of  a  U.S.  warship,  instead  of  the 

time-honored  "Port"  and  "Starboard." 
The  Secretary  of  the  Navy  has  issued  a 
formal  order  to  this  effect  ami  although 

some  o\'  the  captains  in  the  navy  had  the 
temerity  to  protesl  against  the  innova- 

tion their  protests  have  been  overruled. 
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The  explanation  of  this  new  order  of 
things  is  found  in  the  introduction  of 

electric  steering  gear  on  Uncle  Sam's 
fighting  craft.  Henceforth  it  is  to  be  the 
"man  at  the  controller"  instead  of  the 
traditional  "man  at  the  wheel." 

The  new  steering  gear  has  just  been 
given  a  thorough  test  on  the  cruiser  Des 
Moines,  which  was  specially  fitted  with 

the  apparatus  for  experimental  purposes, 
and  the  result  has  been  so  satisfactory 
that  it  has  now  been  determined  to  install 

the  apparatus  on  all  our  battleships  that 
are  building,  beginning  with  the  super- 
dreadnaughts  Texas  and  New  York. 
In  addition  to  its  military  advantages  the 
new  steering  gear  is  favored  because  of 
its  economy  of  space  and  high  efficiency. 

MINISTER   EXHIBITS  A   DEATH   CHAIR  AS  A   WARNING 
The  Rev.  George  K.  MacDonald  of  New  York,  a  Baptist  clergyman,  is  now  appear- 
ing on  the  vaudeville  stage  for  the  purpose  of  lecturing  against  capital  punishment. 

To  strengthen  his  argument  he  uses  a  death  chair  similar  to  that  used  at  electrocutions, 
and  an  assistant  appears  to  be  electrocuted-  The  Rev.  MacDonald  believes  that  the 
church  si  uld  encourage  the  stage  in  using  its  acknowledged  power  to  teach  great 
moral  lessons.  He  hopes  by  portraying  the  actual  working  of  the  electric  chair  to  so  fix 
it  in  the  minds  of  the  masses  of  the  people  that  when  they  are  tempted  to  commit 
crimes  the  image  of  the  chair  wilt  rise  before  them  as  a  warning. 
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Telegraphy  and  Telephony  in 
Siam 

The  first  telegraph  line  of  any  impor- 
tance which  was  opened  in  Siam  was  that 

which  connects  Bangkok  with  Saigon,  the 
capital  of  French  Cochin  China.  This 
line  was  engineered  by  the  well  known  M. 
Pavie,  at  one  time  engaged  by  the  Siam 
Government  for  this  work,  and  since 
then  one  of  the  first  French  authorities 

on  Siam,  whose  studies  of  the  Siamese 
and   explorations   of   the   country   have 
been  of  immense  value  to  all  who  are 
interested  in  the  ethology,   archaeology, 
and  other  scientific  aspects  of  this  part 
of  the  world.    At  the  present  day  Siam 

has  two  other  routes  of  telegraphic  com- 
munication  with    the   outside  world  in 

addition  to  that  of  Saigon,  one  of  which 
crosses  the  frontier  of  Burma,  and  thence 
reaches  Moulmein,  while  the  other  enters 

the  British  Malay  State  of  Kedah, 
and   thence   communicates 

with  Penang.   The  inland 
telegraph   lines   link   up 
all   the  more  important 
provincial  towns  with  the 
capital     and     the     total 

length  of  line  in  the  coun- 
try exceeds  3,500  miles. 

In  its  early  days  the 

Telegraph   Department 
was     very     badly     or- 

ganized, and  a  great  deal 
of  money  was  wasted  in  the 

purchase  and  transport  of  expen- 
sive   material   which   was   never 

used.      Union    with    the    Postal 

Department  brought  better  man- 
agement, but  even  the  difficulties  caused  by  the  wild 

nature  of  the  country  to  be  traversed,  the  profuse 
and  rapidly  growing  vegetation,  and  the  excessive 
heat  and  alternating  humidity  and  dryness  of  the 
climate,  delayed  the  initial  construction  work  ami 
made  subsequent  maintenance  a  matter  of  costly 
and  unremitting  labor. 
So  great  were  these  difficulties  that  a  few  years 

TELEPHONE   EXCHANGE 
IN   BANGKOK.  SIAM 

A   SIAMESE   MESSENGER   BOY 

BUSY   TELEGRAPH   OFFICE 
IN    BANGKOK 
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ago  they  appeared  to  be  overcoming  the 
energy  of  the  department,  the  lines  being 
permitted  to  fall  into  a  state  of  disorder 
which  rendered  many  of  them  practically 
useless.  But  a  remonstrance  on  the  part 
of  the  foreign  representatives,  made  in 
the  interest  of  trade,  put  the  department 
on  its  mettle  and  brought  about  a  great 
and  general  improvement,  which  has 
since  been  maintained. 

Circus  Electricians 

Each  succeeding  year  finds  an  increase 
in  the  duties  and  responsibilities  of  circus 

electricians  as  the  big  tented  show  "on 
the  road"  adds  to  its  equipment  for 
electrical  illumination.     The  circus  ele<~- 

inside  the  wagon,  is  a  10,000  candlepower 

searchlight — another  ' '  new  wrinkle ' ' — 
which  is  of  great  value  in  illuminating 
the  grounds  when  the  canvasmen  are 
taking  down  the  tents  and  when  most  of 
the  other  illuminants  have  been  extin- 

guished. The  largest  traveling  circus — a  distinct- 
ly American  institution,  by  the  way — 

has  recently  introduced  a  new  type  of 

generator  wagon  that  is  a  marked,  im- 
provement over  the  portable  electric 

light  plants  heretofore  in  use  by  the  big 
tented  shows.  For  some  years  past  the 

leading  railroad  shows  have  been  depend- 
ing upon  electricity,  generated  in  portable 

plants,  to  illuminate  the  tents  and  show 
grounds ;  but  the  transportation  of  these 

. .  power  houses  on  wheels  pre- 
sented many  problems— espe- 

cially in  bad  weather  and  on  soft 

ground  —  until  a  solution  was 
found  in  the  new  apparatus 
mentioned.  Experience  seemed 
to  indicate  that  most  of  the 
difficulties  arose  from  the  size 

trical  staff  now  comprises  about  a 
dozen  men  under  the  direction  of 
a  chief  electrician  and  these  men 
have  the  maintenance  of  64 

flaming  arcs  of  3,500  candlepower 

each,  six  "spotlights"  of  2,000 
candlepower  required  for  the  illu- 

mination of  the  circus  spectacle, 
fifteen  reflectors  and  200  cage 
lights  for  the  menagerie,  the  last  named 
being  incandescents  of  32  candlepower. 

A  new  convenience  for  the  circus  elec- 

tricians is  in  the  form  of  a  portable  work- 
shop. This  consists  primarily  of  a  huge 

covered  wagon  which  is  virtually  an 
electrical  supply  store  on  wheels,  and  a 
work  bench  is  thrown  out  from  this  when 
weather  conditions  permit  repair  work, 
etc.,  in  the  open  air.  Mounted  on  top  of 
this  electrical  wagon  and  operated  from 

TYPES  OF  CIRCUS  POWER  PLANTS 

and  weight  of  the  twelve-ton  generator 
wagon  which  was  no  vehicle  for  bad  roads 

or  swampy  show  "lots."  But  all  or  nearly 
all  of  these  difficulties  have  been  solved 

by  dividing  the  weight.  The  show  now 
carries  two  generator  wagons  instead  of 
one.  Each  wagon  weighs  complete  only 
six  tons  and  not  only  are  the  wagons 
more  easily  handled  but  the  electrical 
machinery  is  not  subjected  to  such  stress 
and  strain. 



ELECTRICAL   WORK"— A  TREATMENT   FOR  OBESITY 
A  German  practitioner,  Dr. 

F.  R.  Nagelschmidt,  has  de- 
vised a  new  electrical  method 

for  the  treatment  of  obesity, 
which  compels  the  patient,  by 
electrically  stimulating  the 
muscles,  to  perform  muscular 
work  automatically  and  inde- 

pendently of  his  own  will. 
Fatigue  is  thus  reduced  to  a 
minimum  and  much  more 

physical  work  can  be  per- 
formed than  under  ordinary- 

conditions. 

The  apparatus  comprises  a 
substantial  easy  chair  with  six 
metal  surfaces  insulated  from 
one  another,  which  serve  as 

electrodes  to  apply  the  cur- 
rent. In  the  back  of  the  chair 

there  are  two  electrodes 

adapted  to  the  patient's  back 
by  means  of  two  racks.  The 
seat  is  inclined  backwards  and 
carries  two  electrodes  for  the 

pelvis  and  two  further  elec- 
trodes (for  the  legs)  are  ar- 
ranged on  the  adjustable  foot 

rest.  Two  additional  elec- 
trodes for  the  abdomen  and 

two  for  the  upper  legs  or  the 

breast  can  be  provided  on  sup- 
ports installed  beside  the  chair. 

All  these  electrodes  are  joined 
up  to  a  switchboard  and  can  be  connected 
with  the  positive  or  negative  terminal  of 
the  source  of  current  by  means  of  ten 

small  switches,  thus  allowing  the  treat- 
ment to  be  adjusted  to  individual  require- 

ments. Regulating  resistances  for  each 
switch  and  for  the  conductor  supplying 
the  current  allow  the  current  intensity  to 
be  increased  or  reduced  at  will.  Below  the 

switchboard  is  installed  a  "metronome," 
closing  and  opening  periodically  the 
current  to  be  used  for  the  treatment,  and 
a  special  commutator  operated  by  a  small 
motor  serves  to  transform  the  primary 
current  into  a  rapid  sequence  of  impulses. 

AFPARATUS   FOP,   TREATING   OBESITY 

This  form  of  current  is  comparable  in 
many  ways  with  the  Leduc  intermittent 
current,  and  like  this  can  be  used  to 
produce  local  or  general  anaesthesia. 
The  anaesthetic  ciTcets  of  this  form  of 

current  are  always  attended  In-  strong 
convulsions  of  the  muscles,  the  bi 
being  able  to  lift  automatically  loads  of 
25  pounds  and  more.  The 
convulsions  of  the  whole  \uh\y  thus 

prodviced  arc  not  attended  by  any  appre- 
ciable uncomfortable  feeling.  Under 

normal  conditions,  patients,  when  once 

used  to  "electrical  work,"  feel  especially well    and     inclined     to    further    work. 
381 
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Silverware  Cleaned   Electrically 

Tarnish  can  be  removed  from  silver- 
ware by  the  following  simple  electrical 

method : 

Fill  a  two  quart  glass  jar  with  water 
and  add  as  much  baking  soda  as  the  water 

SIMPLE   ELECTRICAL  APPARATUS   FOR 
CLEANING   SILVERWARE 

will  readily  dissolve.  Add  four  table- 
spoonfuls  of  table  salt. 

Place  a  stick  of  carbon  (A)  in  the  solu- 
tion and  connect  it  by  a  copper  wire  to 

the  center  (carbon)  pole  (B)  of  a  dry 
battery.  The  wire  from  the  outside  bind- 

ing post  (C)  of  the  battery  is  connected 
by  a  piece  of  copper  wire  to  the  piece  of 
silverware  to  be  cleaned.  The  solution 

should  not  cover  the  copper  wire  where  it 
is  connected  to  the  stick  of  carbon.  Care 

should  be  taken  to  keep  the  carbon  rod 
(A)  and  silverware  separated  from  each 
other. 

After  the  piece  of  silver  is  placed  in 
the  solution  an  electrolytic  action  is  im- 

mediately set  up  in  the  jar.  Allow  the 
action  to  continue  from  one  to  five 
minutes.  Then  remove  the  article  from 

the  solution  and  dry.  Rub  it  vigorously 
with  a  soft  woolen  cloth.  The  silverware 
will  k)ok  like  new. 

The  carbon  used  can  be  obtained  from 

an  old  battery,  or  an  arc  lamp  carbon 
will  work  just  as  well  as  a  battery  carbon. 
The  dry  cell  used  in  the  circuit  need  not 
be  a  new  one  since  the  current  required 
for  the  action  is  small. 

Remodeling  the  Old  Fireplace 

A  woman  coming  from  the  West  to  New 
England  and  now  residing  in  Newton,.. 

Mass.,  spent  just  about  five  years  won- 
dering what  she  could  do  to  add  some 

sort  of  charm  or  use  to  what  she  terms  the 

"soulless  mantelpiece  and  affected  chim- 
ney corner"  so  regularly  found  in  New 

England  homes. 
When  she  finally  found  herself  obliged 

to  take  a  house  having  two  of  these  ob- 
jectionable features,  she  decided  to  over- 

come what  to  her  was  their  falseness  and 
to  turn  them  into  the  real  thing. 

She  produced  two  large  sized  electric, 
radiators  and  had  them  fitted  into  the 

fireplaces.      She    found    the    completely 

OLD  FIREPLACE  REMODELED 

changed  appearance  which  they  presented 
pleased  her  fully  as  much  as  the  real  use 

which  she  now  found  for  them  —  namely 
the  function  of  taking  the  chill  from  the 
living  room  on  cool  mornings. 

The  first  wireless  message  sent  direct 
from  the  United  States  to  Germany  was 
sent  on  January  17th  from  Sayville, 
Long  Island,  and  received  at  the  Nauen 

tower  near  Berlin,  Germany.  The  dis- 
tance is  about  3,600  miles.  Heretofore 

it  has  been  necessary  to  relay  wireless 
messages  to  Berlin  and  other  points  on 
the  European  continent. 
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Theatrical  Bells  and  Chimes  Traveler's  Ele&ric  Sewing  Machi 
In  the  theater  the  old  method  of  ob- 

taining the  chimes  effect  was  to  entrust 

to  a  "grip"  or  stage  hand  the  duty  of 
striking  steel  bars  with  any  tool  to  hand, 

and  the  deep  tones  of  the  cathedral's 
chimes  were  frequently  represented  by 

THEATRICAL   BELLS   AND   CHIMES 

the  irregular  strokes  of  an  unskilled 
laborer,  to  the  detriment  of  a  scene  in 
point  of  beauty  and  frequently  in  point 
of  accuracy,  as  midnight  in  the  old  church 
tower  was  as  apt  to  strike  eleven  or  thir- 
teen. 

The  Yerkes  temple  bells  and  chimes 
have  changed  this,  placing  the  pianist  in 
charge  of  this  feature.  A  miniature  piano 
keyboard,  in  which  the  pressing  of  a  key 
closes  an  electric  circuit,  operates  the 
chimes  and  bells.  Twenty  resonator 
bells  ranging  in  chromatic  intervals 
from  low  C  to  high  G,  are  employed, 
these  bells  being  mounted  on  felt  covered 

oak  circles,  equipped  with  specially  con- 
structed vibrating  magnets  to  whirl:  arc 

attached  hammers.  The  chimes  consist 

of  eighteen  highly  polished  tubes  of  bell 
metal  brass,  mounted  upon  a  stationary 
stand  to  whldi  single  stroke  magnets  are 
attached. 

The  illustration  shows  a  specially  de- 
signed motor  driven  sewing  machine  for 

use  in  small  apartments  and  for  travelers. 
Its  chief  ad- 

vantage is  that 
it  can  be  packed 
and  carried  in  a 
small  case  like  a 

typewriter,  thus 
affording  the  wo- 

man who  travels 

a  sewing  ma- 
chine wherever 

electricity  is 
available.  The 
machine  is  fitted 
to  a  base  and  is 
secured  to  a 

table  edge  when 
in  use.  A  pedal 
connected  to  a 

spring  switch  by  a  strap  enables  the 
operator  to  start  or  stop  the  machine  by 
pressing  or  releasing  the  pedal.  A  cord 

and  attachment  plug  go  with  the  equip- 
ment. 

SEWING    MACHINE   FOP. 
TRAVELERS 

Novel  Support  for  Arc  Lamps 

An  effective  and  practicable  way  of 
suspending  arc  lights  over  a  street  is 
employed  in  a  California  city.  Two  neat 
rustic  rest  stations  are  located  on  opposite 

NOVEL  APX   LAMP  SUPPORT  USED  IN  A  CALIFOR- 
NIA CITY 

sides  of  the  road  and  from  them  four 

supports  arc  arranged  as  shown  in  the 
picture,  the  light  being  suspended  from 
tin-  apex  as  is  also  a  sign  giving  the  name 
of  the  intersecting  street . 



^  c/ne 

1  Dejuvenafion 

IndictnHfllTarm 

Bartlett  Lynch  leaned  back  in  his  chair 
with  the  air  of  a  man  who  feels  the  bur- 

den lifted  from  his  shoulders.  He  was  a 

good  looking  young  fellow,  well  dressed 
and  neat  to  an  extreme.  His  unusually 
bright  grey  eyes  were  fastened  upon  a 
small  picture  of.  an  old  farm  house  which 
hung  up  over  his  desk. 

Almost  as  by  an  inspiration  he  sat  up 
straight  in  his  chair,  and  after  a  second 

look  at  the  picture,  he  turned  to  his  sec- 

retary. "Gene,  I  have  solved  the  vaca- 
tion problem.  I  am  going  to  run  up  to 

Indian  Hill  and  see  Uncle  Josh.  He  will 

be  glad  to  see  me  and  I  won't  hear  a 
word  of  business  while  I  am  gone.  He 
owns  the  old  place  my  father  used  to 

own — the  place  where  I  was  born.  Gee ! 
How  well  I  remember  the  old  mill  and 

the  swimming  hole,  all  the  other  things 
that  a  fellow  never  appreciates  when  he 

is  young." 
As  he  finished  speaking,  the  door 

opened  to  admit  the  clerk  from  the  outer 
office  who  brought  in  the  morning  mail. 
On  top  of  the  pile  of  letters  was  an  un- 

opened one.  The  address  was  written 

in  a  cramped  hand  which  a  writing  ex- 
pert would  have  said  showed  illiteracy 

and  old  age.  Lynch  discarded  all  the 
other  mail  and  opened  this  one  with 
haste.  He  perused  its  contents  and  then, 

turning  to  Gene:  "Speaking  of  angels 
and  hearing  the  flutter  of  their  wings, 
listen   to   this." 

Indian  Hill,  July  23,  1910. 
Dear  Nephew : 
I  take  my  pen  in  hand  to  let  you  know 
that  we  are  all  well  and  hearty  except 
Ma  who  has  the  rheumatism  just  as  she 
always  had  and  I  hope  you  are  the  same. 
Things  have  been  goin  pretty  well  here 
since  I  wrote  you  last  and  I  have  been 
able  to  get  a  little  money  in  the  bank. 
The  girls  and  Ma  are  getting  tired  of  the 
old  place  and  they  want  to  go  to  the  city. 
They  say  the  work  is  too  hard  for  any 
use  and  I  gess  maybe  it  has  been.  Livin 
on  a  farm  has  never  been  an  easy  life 
for  any  of  us. 

George  wants  to  get  away.  He  says 

a  young  feller  can't  do  any  good  on  an 
old  farm  up  here  in  this  country  and  he 
is  thinkin  about  goin  out  west  where  they 
run  plows  with  trashin  machine  engines 
and  cut  the  wheat  with  headers,  so  they 
tell  me.  So  you  beter  come  out,  Bart,  and 
spend  a  few  weeks  where  you  was  raised. 
It  would  never  seem  the  same  to  you 
after  Ma  and  I  and  the  girls  get  away 
and  the  place  would  get  in  the  hands  of 
strangers.  Abe  Slocum,  you  remember 

Bill  Slocum's  youngest  boy,  offered  me 
$65  an  acre  for  the  farm  if  I  would  take 

his  note  for  half  of  it.  It  don't  look  like 
a  very  good  bargain  to  me  but  Ma  is  so 
crazy  to  get  away  that  I  may  take  it.  You 
better  come  up  Bart  and  see  us  before 
we  move  to  the  city.  I  have  never  been 
to  a  big  city  but  two  or  three  times  and 
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I  do  not  know  just  exactly  what  I  will 
do  when  I  get  there.     I  expect  I  will  be 
like  a  spring  colt  shying  at  an  automobile. 

Yours  truly, 

Josh  Lynch. 

"What  do  you  think  of  that  ?" 
"Well,  it  looks  to  me  like  your  uncle 

was  being  forced  out  of  the  farming 

business." 
"I  do  not  see,"  said  Bart,  reflectively, 

"what  he  would  do  in  a  city.  He  isn't  up 
to  city  ways.  It  would  be  the  death  of 
him  to  sit  around  doing  nothing.  Well, 
no  use  worrying  about  the  river  till  we 

get  to  it.  I  guess  I  will  go  down  to  In- 
dian Hill  for  my  vacation.  You  take 

care  of  things,  Gene.  I  <. '. )  not  know  just 
how  soon  I  will  be  back,  perhaps  about 

a  month.  Good-bye."  With  this  he  was 
off. 

One  of  the  secrets  of  Lynch's  success 
in  his  remarkable  calling  of  "Business 
Doctor"  was  his  ability  to  make  up  his 
mind  on  the  spur  of  the  moment,  and  his 

almost  phenomenal  insight  seemed  to  di- 
rect him  aright  in  every  case.  As  he 

passed  through  the  outer  office  he  stopped 
at  each  desk  and  shook  hands  with  its 

occupant  and  told  him  that  he  was  going 

to  take  a  vacation.  "Gene  will  take  care 
of  things  while  I  am  gone,  and  I  know 
you  will  serve  him  as  faithfully  as  you 

do  me.     Good-bye." *     *     * 
A  turn  in  the  road  brought  the  old 

water  mill  with  its  adjoining  house  into 
view.  Bartlett  Lynch  had  been  born  in 
this  house  and  its  dilapidated  appearance 
startled  him.  The  mill  and  the  dam  were 
in  the  same  worn  out  condition.  His 
father  had  been  one  of  the  influential 

men  of  the  community  in  his  time  and 
the  mill  had  been  the  pride  of  his  heart 
as  well  as  his  greatest  source  of  income. 

"Another  evidence  of  a  lack  of  prog- 
ress," he  thought.  A  little  farther  on 

he  passed  through  a  gate  opening  into 
a  shady  lane  and  in  a  few  minutes  he 
surprised  his  favorite  girl  cousin  by  the 
orchard  gate,  trying  to  make  a  young 
calf  drink  milk  from  a  bucket. 

At  the  sight  of  him  the  calf  was  for- 
gotten, as  with  a  cry  of  mingled  joy  and 

surprise,  she  ran  into  his  outstretched 
arms  for  an  old  time  hug  and  kiss.  This 
form  of  welcome  was  repeated  when  they 
got  to  the  house  and  he  met  his  aunt  and 
the  other  two  girls.  His  uncle  and 

cousin  greeted  him  no  less  cordially,  al- 
though their  display  of  affection  was 

shown  by  a  hearty  handshake  and  a  slap 
on  the  back. 

After  supper  Lynch  and  his  Uncle 
Josh  strolled  down  the  hill  road  again 
and  discussed  matters,  pro  and  con.  Josh 
told  him  all  about  the  girls  wanting  to 
leave  the  farm  and  the  discordant  con- 

ditions they  had  brought  about  in  the 
family.  The  old  man  was  not  critical  of 
any  one  but  himself  an  1  he  seemed  to 
feel  that  he  was  the  cause  of  all  the 
trouble. 

Bartlett  calmed  the  fears  that  seemed 

to  be  predominant  in  him  and  by  skillful 
questioning  ascertained  that  the  old  man 
had  considerable  ready  money  and  that 
the  sale  of  the  farm  and  chattels  would 

give  him  more.  It  was  the  thought  of 
giving  up  the  old  place  that  worried  him 

more  than  anything  else.  "If  I  could  only 
use  the  money  I've  got  to  fix  up  the  place 
so's  Ma  and  the  girls  wouldn't  have  to 

dig  so  hard  I  think  they  would  be  willin' 
to  stay,"  the  old  man  said  as  they  reached 
a  point  of  the  hill  from  which  they 
could  look  over  the  valley. 

Before  them  stretched  a  broad  valley 

dotted  with  square  patches  denoting  the 
locations  of  the  different  fields  ;  and  spots 

of  color  which  told  of  homes.  Almost  be- 
low them  was  the  old  mill.  Bart  seemed 

not  to  hear  the  words  of  the  older  man 
as  he  talked  on,  but  half  musingly  said 

to  himself,  "What  a  lol  of  power  is  go- 

ing to  waste  there."  \\  ith  a  Start  he came  to  himself  and  quickly  grasping 

his  uncle  by  the  arm  he  said,  "There  it  is. 

There  il   is.      Don't  you  see  il  ?" 
"What  i\o  you  see  out  of  the  ordi- 

nary?" the  old  man  asked. 
"The  mill  stream,  that  will  solve  your 

problem,"  he  said  with  a  laugh.     "You 
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said  a  while  ago  that  you  were  willing  to 

spend  money  on  the  old  place,"  queried Bartlett. 

"Yes,  I  he,"  assented  the  old  man. 
"Well,  I  am  going  to  spend  it  for  you." 
"Why  you  came  up  here  to  rest." 
"Rest?      Rest?      Who    wants    to   rest 

when  there  is  a  problem  like  this  to  be 
solved   and  with   the  answer  written  in 

the   back   of  the  book.     You    stand  be- 

"  WE'RE   NOT   GOING   TO  THE  CITY"   WAS   HEK 
SHARP  ANSWER. 

hind  me,  uncle,  and  I  will  make  Indian 

Hill  Farm  the  talk  of  this  country." 
"I'll  do  it,  my  boy,  if  it  busts  the  bank," the  old  man  assured  him. 

A  recent  newspaper  clipping  on  Bart- 
lett's  achievements  had  reached  Indian 
Mill  Farm  and  the  old  man  had  read  it 

over  and  over.  The  article  dwelt  espe- 
cially upon  the  fact  that  Lynch  required 

perfect  freedom  from  explanation  of  the 

way  he  intended  to  work  in  solving  busi- 
ness difficulties  -  and  the  old  man  had 

learned  this  lesson  well. 

The  following  morning  the  two  men 
drove  to  town  and  while  the  elder  man 

made  arrangements  at  the  bank  for  Bart- 
lett to  draw  upon  his  account  whenever 

he  wished,  Lynch,  Jr.,  mailed  a  number 
of  letters  he  had  written  and  made  ar- 

rangements with  a  concrete  contractor 

to  report  at  once  with  men  and  ma- 
chinery at  the  site  of  the  old  mill. 

Busy  days  followed.  The  old  mill  was 
wrecked  and  the  remains  of  the  dam 

torn  away.  The  stream  was  diverted 
from  its  channel  and  in  place  of  the  old 
wooden  dam  a  new  concrete  one  was 

built.  By  the  time  this  was  done  ma- 
chinery had  arrived  and  was  being  put 

into  place  by  the  electricians  Bart  had 
employed  in  the  city.  Wires  were  run 
from  the  new  building,  which  took  the 
place  of  the  old  mill,  to  the  barn,  the 
sheds  and  the  house. 

Finally,  all  was  ready  and  they  had  a 

house-warming  so  to  speak.  Neighbors 
from  far  and  near  had  heard  that  Josh 
Lynch  was  letting  his  city  nephew  spend 
a  lot  of  money  on  monkey  shines  and 
they  were  glad  of  an  opportunity  to  see 
what  Josh  was  going  to  get  out  of  it. 

Bartlett  knew  the  antagonism  of  the 
community  to  anything  that  seemed  to  be 
up-to-date,  and  he  was  glad  to  have  them 
there  when  he  showed  his  relatives  that 
he  had  lived  up  to  their  expectations. 

At  four  o'clock  the  crowd  gathered 
around  the  site  of  the  dam  and  Bartlett 

explained  the  workings  of  the  small  wa- 
ter turbine  and  its  direct  coupled  dynamo. 

He  then  closed  the  gate  which  diverted 
the  water  through  the  turbine  and  the 

hum  of  machinery  told  them  that  some- 
thing was  happening,  though  most  of 

them  did  not  know  what  it  was. 

Bartlett  led  them  up  the  hill  to  the 
barn,  explaining  in  the  meantime  how  the 
current  was  carried  by  the  wires  they 
could  see  leading  to  the  buildings.  Here 
he  showed  them  how  one  portable  motor 
could  be  belted  to  the  feed  grinder,  corn 
sheller  and  threshing  machine  or  moved 
out  into  the  yard  to  operate  a  link  belt 
elevator  which  carried  the  ground  feed 
to  the  silo. 

Outside  the  barn  a  force  pump  had 
been  put  into  the  old  well  and  the  water 
was  pumped  through* pipes  to  the  new 
water  tower,  70  feet  above  the  ground. 
This     furnished     sufficient     pressure    to 
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GEORGE    DEMONSTRATED    HOW   ONE    MAN    COULD    MILK    SIX  COWS  WITH    THE    ELECTRIC    MILKING 
MACHINE 

distribute  it  all  over  the  place  and  the 

farmer's  envy  of  the  city  man's  running 
water  was  gone. 

In  the  cow  sheds  George  demonstrated 
how  one  man  could  milk  six  cows  at  a 

time  with  the  electrical  milking  machine 

and  in  the  milk  house  Mary  and  Bess  ex- 
plained the  motor-driven  cream  separator 

and  churn.  By  this  time  it  had  become 
dusk  and  the  electric  lights  were  turned 
on  much  to  the  joy  of  Ma  who  had  been 
filling  lamps  since  the  day  candles  went 
out  of  date. 

On  the  way  to  the  house  Josh  ex- 
plained to  his  friends  how  the  portable 

motor  could  be  taken  from  place 
to  place  about  the  farm  and  work  done 
with  it  even  in  the  field.  He  also  told 
them  of  the  electric  truck  which  would 

from  then  on  do  most  of  the  hauling, 
and  of  the  electric  automobile  for  Ala 

and  the  girls,  which  had  not  been  de- 
livered. 

In  the  house  the  women  chattered  over 

the    motor-driven    sewing-    machine,    the 

toasters  and  irons,  the  hot  plates  and 
coffee  percolator,  while  in  the  sitting 
room  Uncle  Josh  turned  on  the  electric 
radiator  and  the  electric  fan  for  the 
benefit  of  the  men  and  showed  them  how 

the  pneumatic  cleaner  would  pick  up  the 
dirt  from  the  floor. 

Everybody  stayed  for  supper  and 
everyone  had  a  turn  at  using  the  cook- 

ing devices.  Staid  old  farmers  were  as 
tickled  as  boys  when  they  were  able  to 
brown  a  piece  of  bread  by  simply  turning 
a  button. 

After  the  meal  all  the  girls  had  to 
use  the  electric  curling  iron,  while  the 
older  women  washed  the  dishes  in  the 

dishwashing  machine. 

The  men  sat  around  and  smoked  cigars 
which  they  lighted  from  an  electric 

lighter  Bart  had  bought  a-  a  special  sur- 
prise for  Josh. 

All  of  them  were  loud  in  their  praise 

of  the  new  fangled  fanning  and  when 
they  found  out  that  the  first  cost  was 
practically  the  last  cost,  the)   were  very 
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urgent  in  their  demands  that  Bart  do  as 
much  for  them. 

"You  see  how  it  is  done,"  he  told 
them,  "and  I  advise  every  one  of  you, 
who  has  a  stream  with  a  fall,  to  follow 

Uncle  Josh's  example.  There  are  men 
in  the  business  of  electrical  fitting  who 
would  gladly  figure  out  the  method  and 
cost  for  vou.     As  for  me,  I  have  more 

commissions  than  I  can  take  care  of. 

This  has  just  been  a  little  vacation  for 

me." 

"Well,  the  next  time  you  want  a  vaca- 

tion you  come  to  my  place,"  one  of  the old  men  said. 

"Maybe  I'll  have  to  if  Uncle  Josh 
moves  to  the  city,"  said  Bart  with  a 
sly  elance  at  Ma. 

Late  Examples  of  Photo-Telegraphy 

Prof.  Korn,  the  inventor  of  a  system  of 
sending  pictures  over  telegraph  wires, 
previously  described  in  these  pages,  has 
furnished  us  with  .some  of  the  latest 

examples  of  his  work,  together  with  a 

minutes  were  required  to  send  it.  The 
picture  of  the  dog  shows  the  prize  winner, 

"Grand  Due,"  at  the  Monte  Carlo  dog 
show,  and  took  the  same  length  of  time  to 
send.  The  third  picture  is  that  of  Mr. 

Guichard,  practically  "  Chief  of  Police  "  of 
Paris,  although  under  the  world  famous 

FROF,  KORN  AND  PROF. 
GLATZEL  WITH  THE 

PHOTO-TELEGRAPH 
APPARATUS 

EXAMPLES  OF  PHOTO- 
GRAPHS TRANSMIT- 

TED OVER  TELEGRAPH 
WIRES  BY  THE  KORN 
APPARATUS 

photograph  of  himself  and  Prof.  Glatzel 

at  the  apparatus  —  Prof.  Korn  is  at  the 
right. 

One  of  the  photo-telegraph  pictures, 
a  copy  of  a  pen  drawing,  is  the  face  of 
Camille  Blanc,  who  is  the  proprietor  of 
the  famous  (or  notorious)  gambling 
establishment  in   Monte    Carlo;   twelve 

Lepine,  Prefet  de  la  Seine.  This  took  fif- 
teen minutes  to  send  from  Paris  to  Monte 

Carlo ;  it  was  received  at  a  quarter  before 
eleven  in  the  evening,  and  exhibited  at 

once  in  the  ' '  despatch  hall ' '  of  the  Casino ; 
being  then  of  general  interest,  as  Mons. 
Guichard  was  charged  with  unraveling 
the  Garnier-Bonrad  case. 
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"holo  by  Paul  Thorn?  ,  .1 

NATIVE   SONS   OF   THE   DESERT  STUDY  TELEGRAPHY 
The  establishment  of  the  new  Independent  Government  of  Tripoli  by  leader 

Sliman  El  Barouni  has  been  taken  up  in  a  very  earnest  manner.  No  detail  has  been 
overlooked  that  is  likely  to  mar  the  success  of  the  establishment  of  the  government  on 
the  basis  desired  by  Barouni  Bey,  even  to  the  education  of  telegraphers. 

Our  photograph  shows  the  training  school  for  telegraph  operators  for  the  new 
Independent  Government  of  Hadji  Djemal. 

What  Electrical  Power  will  do 
on  a  Farm 

The  amount  of  power  required  to  op- 
erate some  domestic  machines  is  small. 

A  plant  of  sufficient  capacity  to  operate 

one  or  two  machines  often  makes  it  pos- 
sible to  use  it  for  other  purposes.  Six 

horsepower  will  drive  a  grain  separator 
and  thrash  2,500  bushels  of  oats  in  ten 
hours;  three  horsepower  will  make  6,000 
pounds  of  milk  into  cheese  in  one  day ; 

six  horsepower  will  run  a  feed  mill,  grind- 
ing 20  bushels  of  corn  an  hour  ;  five  horse- 

power will  grind  from  25  to  40  bushels 
of  feed,  or  ten  or  twelve  bushels  of  ear 
corn  an  hour ;  seven  horsepower  will  drive 
an  eighteen  inch  separator,  burr  mill  and 
corn  and  cob  crusher  and  corn  sheller, 
producing  from  twelve  to  fifteen  bushels 
of  feed  an  hour,  and  from  five  to  eight 
bushels  of  fine  meal ,  six  horsepower  will 

run  a  heavy  apple  grater,  grinding  and 

pressing  from  200  to  250  bushels  of  ap- 
ples an  hour;  five  horsepower  will  drive 

a  thirty  inch  circular  saw,  producing  from 
50  to  75  cords  of  stove  wood  from  hard 

oak  in  ten  hours  ;  six  horsepower  will  saw- 
all  the  wood  four  men  can  pile  in  cords ; 
twelve  horsepower  will  drive  a  50  inch 
circular  saw,  sawing  4,000  feet  of  oak 

or  5,000  feet  of  poplar  in  a  day  ;  ten  horse- 
power will  run  a  sixteen  inch  ensilage 

cutter  and  blower,  and  elevate  the  en- 
silage into  a  silo.  5C  feet  high,  at  the  rate 

of  seven  toiw  an  hour;  one  horsepower 

will  pump  enough  water  from  a  well  of 
ordinary  depth  to  supply  a  farmhouse 
and  all  the  buildings  with  water  for  or- 

dinal-)' uses.  The  use  requiring  the  larg- 
est amount  of  power  must  be  considered, 

in  determining  the  size  oi  the  plant  re- 
quired in  am  particular  instance. 

Pozver  Chronicle. 
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Rodent  Exterminator 

An  entirely  new  device  for  killing 
rodents  seems  to  have  been  hit  upon  by  a 
California  man,  in  that  it  is  used  on  the 
pests  in  their 
nests.  A  large 
tank  contains 
chemical  which  is 
forced  out 

through  a  flexible 
tube  by  means  of 
an  air  pump.  With 
the  tube  extend- 

ing into  the  hole, 
the  push  button 
on  top  of  the 
cylinder  is 
pressed.      This 

?5/> RODENT  EXTERMINATOR 

completes  the  circuit  of  the  battery  and 
coil,  placed  underneath  the  cylinder, 
causing  a  spark  to  occur  at  the  nozzle 
tip  exploding  the  mixture  as  it  passes  out 
of  the  tube  and  forming  a  gas  designed 
to  kill  the  rodents. 

Window  Fly  Killer 
Flies  in  a  room  seek  the  windows  and 

crawl  over  the  glass.  Linking  this  trait 

with     an    idea     for     "swatting"     them 

electrically  an  inventor  places  two  paral- 
lel wires  across  and  close  to  the  pane  and 

connects  these  to  a  strong  induction  coil. 
Crawling  over  the  barrier  causes  the 
fly  to  touch  both  wires,  closing  the  electric 
circuit  upon  itself. 

Prepaying  for  a  Breeze 
A  coin-in-the-slot  electric  fan  is  the 

latest  idea  of  an  ambitious  inventor 

guided  perhaps  by  the  forecast  of  Edison 
that  we  will  one  day  shop  by  means  of 
automatic  vending  machines. 

The  coin  placed  in  the  slot  closes  the 
motor  circuit  and  remains  in  the  contact 
jaws  until  a  coin  ejector,  actuated  at  the 
end  of  a  predetermined  number  of  arma- 

ture revolutions  by  a  worm  shaft  driven 

PREPAYMENT  FAN 

by  the  motor,  forcibly  removes  the  coin 
and  drops  it  into  the  box  thus  stopping 
the  motor.  A  means  is  also  provided  for 
the  continuous  operation  of  the  fan  by  a 
coin  magazine  which  automatically  feeds 
the  coins  by  the  operation  of  a  plunger 
as  soon  as  the  fan  has  turned  the  number 
of  revolutions  paid  for  by  each  coin. 

FLY  KILLER 

Telephone  Muffler 
That  the  Kracker  telephone  muffler 

affords  the  business  man  the  secrecy  of  a 
telephone  booth  is  the  claim  for  this 
device  and  it  is  small  enough  to  be 
installed  on  the  ordinary  desk  telephone. 
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The  muffler  is   made  of  aluminum  and 

is  therefore  extremely  light. 
When  speaking  into  the  muffler,  the 

sound    waves,    together    with    the    air 

TELEPHONE  MUFFLER 

expelled  from  the  lungs,  go  forward,  and 
are  carried  through  a  spiral  coil  of 
aluminum.  This  is  non- vibrating  and 
effectually  prevents  a  person  standing 
near  from  overhearing  the  conversation. 

Floor  Planning  Machine 
The  motor  used  with 

this  floor  planing  machine 
is  controlled  by  a  switch 
and  rheostat  mounted 

within    easy    reach.     The 

motor  drives  the  cutting"  cylinder  con- 
taining the  knives  by  a  belt  and  idler  and 

is  of  the  entirely  enclosed  type  sufficiently 
rugged  to  withstand  the  sudden  and 
severe  overloads  imposed  upon  it  when 
the  knives  strike  hard  spots  and  knots. 
The  whole  machine  is  mounted  on 
rollers  of  hardened  steel. 

New  French  Static  Machine 

Most  of  us  are  familiar  with  the  or- 
dinary form  of  static  machine  embodying 

the  great  glass  disks  which  revolve  in  a 
vertical  plane.  But  the  new  form  made 

at  the  Roy  Court  establishment,  Ave.  'd 
Orleans,  Paris,  at  first  glance  would  hard- 

ly be  recognized  as  a  static  machine  at 
all.    An  ebonite  cylinder  takes  the  place 

STATIC   MACHINE  WITH   CYLINDER   INSTEAD 

OF    DISKS' 
of  the  glass  disks.  It  has  a  large  surface 
so  that  a  powerful  effect  is  obtained. 
In  addition  to  other  desirable  features,  it 
is  provided  with  an  electric  heater, 
operated  from  the  house  wiring  circuit, 
which  warms  the  cylinder  so  that  it  can 
be  operated  in  damp  weather. 

The  Light  of  London 
The  location  of  every  great  city  may  be 

recognized  afar  off  at  night  by  the  re- 
flection of  the  sky,  but  the  distance  in  the 

case  of  London  is  somewhat  surprising. 
An  instance  is  recorded   when,   in    the 

spring,  there  was  seen  the  reflection  of 
the  light  of  the  British  metropolis  at  a 
distance    of    50    miles.      The    glow    was 
rather  more  than  two  degerees  in  eleva 
tion,  and  stretched  at  least  ten  degrees 
along  the  horizon.    It  is  assumed  that  it 
was  clue  to  reflection  from  clouds 

thing  over  two  miles  high. 
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& 
Temple  of  Rameses  II    Electric 

ally  Lighted 
At  Abu  Simbel  on  the  Nile  is  the 

Temple  of  Rameses  II,  32  centuries 
old,  and  its  subsidiary,  the  Temple 
of  Hathor.  Modern  enterprise  has 
lighted  this  historic  monument  by 
electricity,  so  that  tourists  may  the 
better  see  its  beautiful  internal  stat- 

ues and  carvings,  frescoes  and  mural  & 
paintings.  It  comes  rather  as  a  shock 

to  the  sightseers  entering  this  cool    TEMPLE  OF  Rameses  ii  showing  the  four  gi- .      ̂    &r  ,  .        &  -.  GANTIC   STATUES   AND  OTHER   DECORATIONS temple  to  iace  modernism  pervading 

W  (11111111 

the  subdued  atmosphere  of  ancientism; 
yet  without  the  electric  lights  much  of 
the  beauties  of  the  temple  would  be 
hidden. 

These  two  temples,  built  by  the  great 
Rameses  II,  are  among  the  most  stupen- 

dous monuments  of-  ancient  Egyptian 
architecture  and  challenge  even  the 
Sphinx,  the  Pyramids,  and  other  gigantic 
edifices  of  Egypt  proper.  The  larger 
temple  is  entirely  excavated  out  of  the 
solid  sandstone  rock,  being  dedicated  to 
Ammon-re  of  Thebes  and  Re-Harakhte 
of  Heliopolis,  who  were  the  leading 
deities  of  Egypt ;  but  Rameses  himself  was 
also  worshipped  here.  It  was  first  dis- 

covered by  Burckhardt  in  1812,  and  in 
1817  Belzoni  freed  it  from  its  covering  of 
sand.  In  1844  Lepsius  again  laid  it 
bare  and  Mariette  in  1869,  while  in  1892 
Captain  Johnstone  of  the  British  Royal 
Engineers  restored  the  facade  and  built 
two  walls  to  protect  it  from  the  sand 
blown  into  it  bv  the  desert  storms. 

The  terrace  of  the  forecourt  is  embel- 
lished with  rows  of  figures  of  captives  and 

a  cornice,  falcons  and  small  statues  of 
kings.  The  four  gigantic  statues  of 
Rameses  II  are  hewn  out  of  the  cliff 

against  which  their  backs  are  placed,  and 
arranged  in  pairs  on  each  side  of  the 
entrance  to  the  temple.  Each  of  the 
figures  is  over  65  feet  in  height  and  the 
workmanship  is  truly  admirable,  the  faces 

being  particularly  life  like.  One  of  these 
figures  has  unfortunately  lost  its  head 
and  shoulders  which  now  lie  at  its  feet. 

Inside  of  the  electrically  lighted  temple 
are  eight  square  pillars,  supporting  the 
roof,  against  which  stand  figures  fully 
30  feet  high.  The  ceilings  are  adorned 
with  flying  vultures  and  the  walls  with 
stars,  while  the  reliefs  on  the  walls  are 
still  retaining  their  beautiful  coloring 
and  are  of  great  historical  value.  This 
great  main  hall  is  54  feet  long  and  58  feet- 
wide.  Adjoining  it  are  smaller  halls  and 

apartments. —  W.  Robert  Fofain. 
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Sawing  Marble 

The  extensive  use  of  marble  for  lin- 
ing corridors  of  office  buildings  and  for 

other  building  purposes  has  brought 
about  the  use  of  modern  machinery  in  the 
quarries  and  mills  and  electricity  is 
largely  the  motive 
power.  In  the  picture  is 
a  twin  saw  and  table 
used  to  cut  blocks  of 
uniform  size  from  the 

rough  pieces  of  marble. 
The  block  on  the  table 

has  already  been 

trimmed  to  a  long  rec- 
tangular shape  and  is 

being  cut  into  blocks  of 
shorter  length .  The  hose 
running  to  the  edge  of 
each  saw  carries  water 

which  is  constantly 
played  upon  the  part  of 
the  marble  being  cut. 

the  presence  of  the  gas,  neon,  in  supposed- 
ly pure  hydrogen  gas.  They  do  not  state 

that  they  split  the  element  hydrogen  up 
into  another  element,  but  they  show  that 
by  passing  an  electric  discharge  through 
the  hydrogen  at  very  low  temperatures, 
neon  is  evolved. 

A  GANG   OF 
SAWS  CUTTING 
THEIR  WAY 
THROUGH 

MARBLE   SLABS 

Electricity  Shows  New  Gas  in 

Hydrogen 
As  every  schoolboy  knows,  peroxide  of 

hydrogen,  or  the  bleaching  fluid  that 
everyone  uses  to  remove  dark  colors  or  to 
make  blondes  grow  where  brunettes  grew 
before,  differs  only  from  ordinary  water 
by  having  an  extra  atom  of  hydrogen. 
That  is  to  say,  water  has  two  parts  of 
hydrogen  gas  to  one  part  of  oxygen  gas, 

while  "peroxide"  has  an  extra  part  of 
oxygen  gas  in  its  make-up. 

Some  fifteen  or  more  years  ago  it  was 
not  known  that  the  air  contained  other 

gases  than  oxygen,  nitrogen,  and  traces 
of  water  vapor,  hydrogen,  carbonic  acid 
and  the  like.  But  Sir  William  Ramsay, 
the  eminent  English  physicist,  came  along 
and  discovered  a  half  dozen  hitherto 
unknown  gases  in  the  air.  Their  names 
are  argon,  helium,  Xenon,  neon,  and  so 

on  —  none  of  them  overly  hard  to  re- 
member. 

Two  colleague,  of  Lord  R:  msay  now 
come  to  the  front  w,  !i  a  discover*  aboul 

Professor  J.  Norman  Collie  and  Mr.  H. 
S.  Patterson,  the  physicists  mentioned, 
conclude  that  neon  cannot  be  obtained  by 
heating  from  either  the  glass  vessels  in 
which  they  found  it  or  in  the  electrodes 
used.  Nor  was  the  neon  found  due  to  the 

air  leaking  into  the  pump  or  the  appara- 
tus in  the  course  of  the  experiment. 

•  To  be  sure  that  the  newly  obtained 
neon  came  from  pure  hydrogen  gas  and 
nowhere  else,  they  healed  glass  to  its 
melting  point,  passed  cathode  rays 
through  it  and  in  various  ways  tried  to 
find  or  to  force  neon  and  helium  through 
it.  Then  before  passing  the  electric 
through  hydrogen  and  oxygen  th 

ments  that  make  up  water  and  "perox- 
ide"— they  investigated  these  gases 

carefully  and  found  no  neon  present. 
The\   discovered  then,  as  soon  as  the 
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electric  discharge  was  flashed  through  the 
glass  tube,  the  presence  of  both  helium 
and  neon.  Then  they  asked  themselves 

the  question,  "Where  in  the  wide  world 
did  these  two  new  gases  come  from?" 
And  modestly,  without  guesses  or  theories, 

they  answer,  "We  do  not  know."  Wheth- 
er they  are  newly  found  elements,  new 

discoveries  about  the  lack  of  simplicity 
or  elemental  nature  of  hydrogen,  they 
refrain  at  this  time  from  saying. 

Revolving  Electric  Refle&or  Light 

We  present  herewith  the  first  photo- 
graph of  the  electrical  novelty,  a  revolv- 

ing electric  reflector  light,  the  invention 
of  Mr.  George  Warrington,  the  superin- 

tendent of  naval  construction,  United 

States    Government    Bureau   of    Light- 

NEW  ELECTRIC 
REVOLVING 
REFLECTOR 

LIGHT 

houses.  The  first  installation  has  been 
made  on  board  the  Bush  Bluff  Lightship 

which  is  maintained  by  the  Federal  Gov- 
ernment in  the  Elizabeth  River  at  Nor- 

folk, Va. 
One  of  the  most  notable  of  the  several 

hovel  features  embodied  in  this  ■  new 
"beacon  of  the  sea"  is  found  in  the 
concentration  of  the  filament  in  the  lamp, 
which  has  a  mean  spherical  candlepower 
of  but  30. 2.  In  other  words  a  30  candle- 
power  lamp  affords  an  illumination  that 
is  so  concentrated  by  means  of  reflectors 
as  to  yield  an  illumination  in  a  certain 
direction  of  more  than  100,000  candle- 
power.  The  lamp,  which  has  a  four  foot 
lantern,  is  revolved  (thus  making  a  flash- 

ing light)  likewise  by  electric  power. 
Another  distinctly  new  departure  is 

found  in  the  arrangement  whereby  the 
current  for  both  illumination  and  the 

operation  of  the  revolving  mechanism  is 
supplied  from  a  remarkable  storage 
battery  which  is  of  capacity  sufficient  to 
enable  the  operation  of  the  light  for  21 

nights — averaging  ten  hours  per  night — 
without  recharging. 

Electric  Range  for  the  Galley  of 
a  Warship 

A  new  type  of  electric  range  has  been 
installed  in  the  galleys  or  kitchens  of  the 
latest  United  States  battleships  and  is 
proving  so  efficient  that  similar  apparatus 
will  be  installed  in  all  the  battleships  now 
building  or  projected. 

Whatever  the  increased  cost "  of  the 
electric  range,  it  is  more  than  justified  in 
the  eyes  of  the  naval  officials  by  its 
tremendous  advantages.  For  one  thing, 
the  electric  range  can  be  placed  to  better 
advantage  than  the  coal  range,  there 
being  no  smokestack  to  be  provided  for. 

Secondly,  there  are  no  ashes  to  be  dis- 
posed of.  Then  the  electric  range  is  only 

in  use  when  food  is  being  cooked,  so  that 

there  is  less  stray  heat.  '.  Furthermore, 
there  is  no  "banking"  of  fires.  And,  in 
the  case  of  our  newest  battleships,  which 
will  use  oil  fuel  exclusively,  the  electric 



POPULAR    ELECTRICITY    .MAGAZINE 
395 

A  BATTLESHIP  ELECTRIC  RANGE 

range  is  almost  a  necessity,  as  were  a  coal 
range  used  it  would  be  necessary  to  carry 
on  board  a  special  supply  of  coal  for  this 
one  use.  Finally,  with  the  electric  range 
there  are  avoided  those  gases  given  off  by 
coal  which  mingle  with  the  food  and  do 
not  help  the  flavor. 

Furnace  and  Microscope  in  One 

One  of  the  most  interesting  microscopes 
ever  invented  and  the  only  one  of  its 
kind  in  the  world  has  just  been  perfected 

byDr.Wrightofthe 
Carnegie  Institute 
at  the  Geophysical 
Laboratory  near 
Washington.  It  is 
an  electrical  fur- 

nace and  micro- 
scope combined 

and  was  built  in 

the  machine  shops 
of  the  laboratory. 
The  object  for 

which  it  is  intend- 
ed is  the  examina- 

tion of  metals  and 
rocks  at  an  intense 
heat,  in  a  condition 

microscope  and  similar  to  that furnace  which  existed  at  the 

time  of  their  formation  by  Mother  Nature 
in  the  earth. 

In  order  to  study  the  behavior  of  metals 
and  stones  in  a  molten  state  it  was  nec- 

essary to  subject  them  to  a  heat  which 
would  melt  almost  any  substance  and 
ruin  the  microscope  itself.  Hence  a 
plan  was  devised  by  Wright  which  allows 
an  inconceivable  heat  to  be  used,  but 
the  machine,  other  than  the  oven  itself, 
is  kept  cool  and  no  high  temperature 
interferes  with  the  microscope.  This  is 
done  by  having  a  metal  hollow  jacket, 
through  which  water  continually  circu- 

lates, surround  the  electric  furnace. 
The  little  furnace  is  about  two  inches 

long  and  half  an  inch  thick,  hollow  at 
each  end  and  with  an  opening  in  the  center 
at  one  side.  The  furnace,  which  is  made 
of  corundum,  is  placed  within  the  water, 

cooled  jacket  and  a  temperature  of  1,600° 
C,  far  above  the  melting  point  of  goid 
and  silver  is  obtained. 

Moving  Advertisements  on  Theater 

Curtain 

In  order  to  attract  the  attention  of  the- 
ater audiences  to  the  advertisements 

usually  painted  on  the  curtain  John  C. 

Taylor  of  Baltimore,  Maryland,  has  de- 
signed and   patented   a   motor   operated 

THEATER  CURTAIN   ADVERTISEMENT: 

windmill  upon  the  vanes  oi  which  are 

hung  the  "ads,"  so  pivoted  that  they  al- 
ways remain  vertical.  The  motor  is 

controlled  automatically  by  mean-  of  a 
switch  which  is  operated  bj  the  curtain. 
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Amusing  Stunts  at 
The  "Big  Circus"  was  the  feature 

entertainment  offered  the  delegates  of 
the  National  Electric  Light  Association 
during  the  annual  convention,  June  2d 
to  6th,  in  Chicago. 

Under  the  joint  auspices  of  the  Elec- 
tric Club  of  Chicago  and  the  Common- 

wealth Edison  Company  N.  E.  L.  A.  Sec- 
tion, 250  of  the  Edison  employees  so  per- 

fectly burlesqued  a  regular  circus  that 
many  of  the  spectators  asserted  that  the 
acts  staged  must  be  the  work  of  pro- 
fessionals. 

"He  must  be  a  real  ringmaster  hired 
for  this  occasion,"  exclaimed  one. 

"I  can't  believe  those  acrobats  are 

amateurs,"  said  another. 
"That  slack  wire  artist  is  probably 

with  some  regular  show,"  confidently  re- 
marked a  third. 

And  so  thought  the  larger  portion  of 
the  spectators  and  they  felt  this  belief 
steadily  confirmed  through  to  the  grand 
finale,  led  off  by  the  dancing  of  graceful 
Mile.  Edelman,  the  flower  girl. 

The  fact,  however,  that 
all  persons  connected  with 
the  production,  from  the 
ringmaster  to  the  75  piece 
orchestra,  are  employees  of 
one       organization      is       a 

(1)  Clowns  and  Ponies.  (2)  Gypsy 

Maid  and  Trained  Bears.  (3)  Jumbo, 

Lady  Jumbo  and  Ditto.  (4)  Alex- 

Sam  '  Dow.  (5)  Chantecler  and  Baby 

Tiger.     (6)     Convention  Camel. 
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the  Electrical  Circus 
pertinent  one  and  affords  the  out-of- 
town  visitor  a  study  in  loyalty  and 
spirit  worth  thinking  about. 

During  the  day  those  who  took  part 
are  scattered  miles  apart,  at  work  in 

the  various  departments  of  their  com- 
pany. The  drill  and  practice  after 

hours  necessary  to  put  on  the  circus 
was  a  voluntary  offering  of  employees 
that  they  might  show  the  greatest  of 
national  electrical  organizations  the 

meaning  of  the  word  loyalty — and  they 
did.  It  was  not  forced  loyalty  nor  the 

kind  beginning  at  8:30  a.  m.  and  end- 
ing at  5:30  p.  m. —  a  watch-the-clock 

sort — but  the  kind  worthy  of  the  best 
efforts  of  the  management  of  any  com- 

pany and  the  best  evidence  of  a  com- 

pany's generous  treatment  of  those  it 
employs. 

The  menagerie  drew  heavily  upon 
the  dry  goods  store,  the  furrier,  the 
feather  factory,  etc.,  and  there  was 

small  doubt  in  the  minds  of  the  spec- 
tators that  animals  sometimes  act 

like  humans. 

"Nela,"  the  six-legged, 
fire  dragon,  probably  ex- 

cited the  most  interest. 

The  monster,  flashing  eyes  of 
green,  then  red,  then  white, 

(7)  NELA,  Six-Legged,  F; re  snort- 

ing, Antedeluvian  Dragon.  (<$)  Cir- 
cus Ring.  (9)  Ringmaster,  (10) 

Bull  Moose,  Camel  and  Polar  Bear. 

(11)  Signorina  Harrietta  and  Her 

Ferocious  Pets.  (12)  Indian  Maiden, 
Buffalo  and  American  Indian, 

397 
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with  swaying  tail  tipped  by  a  red  in- 
candescent lamp,  would  cause  the  most 

hardened  meter  reader  to  faint  if  en- 
countered after  dark.  It  was  rumored 

that  the  beast  would  be  used  to  draw  one 

of  the  Specials  back  to  San  Francisco. 
The  whole  show  was  a  splendid  human- 

interest  thing,  act  by  act,  concluding  with 

the  pyramid  of  singers  clad  in  white — 
unforgettable  because  of  its  beauty  as 
the  spotlight  played  everchanging  colors 
upon  it. 

.    A  Little  Madame  Curie  of  the 
Wireless 

During  the  Ohio  floods  a  little  Cin- 
cinnati girl,  thirteen  years  old,  sat  before 

a  wireless  apparatus,  which  she  had 
installed  in  the  kitchen  of  her  home,  and 

received  S,  O.  S.  messages  from  flood- 
bound  cities.  The  fact  became  public  sev- 

eral days  ago  when  Alice  McConaughy, 
daughter  of  National  Bank  Examiner 
R.  C.  McConaughy,  was  officially  notified 
that  she  had  been  granted  the  first  license 
to  operate  a  wireless  on  the  Great  Lakes 
under  the  new  Federal  law.  The  notifica- 

tion, sent  by  Radio-Inspector  Dillon,  of 

Cleveland,  was  addressed  to  "Miss  Alice 
McConaughy,"  whose  age  was  given  as 
eighteen.  But  there  is  no  Miss  McCon- 

aughy. There  is  just  thirteen-year-old 
Alice,  pupil  of  the  seventh  grade  in  the 
Madisonville  school. 

"Do  you  think  that  they  will  take  it 
away  from  me  again  when  they  find  out 

that  I  am  just  a  school  girl?"  queried 
Alice  anxiously  when  notified  of  her 

appointment.  "I  put  down  my  age 
correctly  on  the  paper — thirteen.  They 

must  have  mistaken  the  figure.  It  won't 
make  any  difference,  will  it,  as  long  as  I 

can  operate  all  right?" 
Reassured,  Alice  explained  how  she 

came  to  apply  for  a  license.  "  I  wanted  to 
be  a  regular  government  station  and  you 

can't  be  that  without  a  license.  So  I  just 
sent  to  Cleveland  for  the  blanks  and  filled 

out  the  examination  questions.  It  was 

easy,"  she  said. 
Six  months  ago  the  girl  installed  her 

alice  McConaughy  at  the  key 

wireless  outfit,  one  of  considerable  size, 
in  the  kitchen  of  her  home.  Part  of  the 

apparatus  is  an  aerial  50  feet  high,  with 
four  wires. 

"  Who  built  that?"  she  was  asked.  "I 

did,"  was  the  offhand  reply.  "I  can 

climb  pretty  well." With  her  apparatus  the  girl  stated  that 

she  can  reach  probably  as  far  as  Colum- 

bus, 1 20  miles  away.  "  It  is  rather  hard  to 
tell  just  how  far  one  can  reach,"  said  she, 
"but  I  have  reason  to  think  that  I  have 
gotten  to  Columbus.  I  got  messages 

from  as  far  as  Xenia  during  the  flood." 
Instead  of  dolls,  Alice  used  to  carry 

around  electrical  toys  when  she  was  still 

in  the  doll-baby  period.  Since  then  her 
interest  in  electricity  has  strengthened 
constantly.  She  expects  to  elect  physics 
and  civics  as  her  preferred  studies  when 
she  enters  high  school. 

So  far  Alice  has  not  received  the 
official  number  of  her  station.  When  she 

does  she  expects  to  spend  the  greater 

part  of  her  time  at  her  apparatus,  receiv- 

ing and  sending  messages.  "Yes,  I 
would  like  to  be  a  regular  operator  when 
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I  grow  up,  but  first  I  want  to  see  the 
system  further  developed.  I  want  to 

study  things  out  for  myself,"  said  Cin- 
cinnati's little  Madam  Curie  of  the 

wireless.    

Studying  European  Safety  Methods 
Arthur  Williams,  President  of  The 

American  Museum  of  Safety,  was  among 
the  passengers  who  sailed  June  5th  on  the 

"France."  He  is  visiting  the  well-, 
known  museums  of  safety  abroad  to 
study  how  the  European  employers  are 
cutting  in. two  their  accident  and  death 
rate  in  industry.  The  results  of  his  trip 
will  form  a  noteworthy  feature  of. the 
first  international  exposition  of  safety 
and  industrial  hygiene  held  in  America, 
which  will  take  place  in  New  York 
City  during  the  latter  part  of  this  year. 

mechanisms  electricity  will  be  applied 
as  to  no  other  instrument  previously 
constructed.  According  to  the  builders, 
Henry  Willis  and  Sons,  London,  organists 
will  find  the  instrument  easier  to  manip- 

ulate than  many  of  half  its  dimensions. 
It  will  have  an  aggregate  of  215  draw- 
stops;  the  largest  existing  organ,  except 

the  one  at  St.  Michael's,  Hamburg,  is 
in  the  town  hall  of  Sydney,  Australia, 
and  has  144  draw  stops.  There  will  be 
five  keyboards  and  the  action  throughout 

will  be  electro-pneumatic  and  tubular- 
pneumatic,  with  seven  separate  blowing 
installations,  each  electrically  operated. 
Electricity  will  be  utilized  to  a  remarkable 
degree  in  replacing  former  methods  of 
control  and  in  giving  the  organ  additional 
resources  in  musical  sound,  such  as  have 
been  realized  in  no  other  instrument. 

The  Signs  of  Oakland 
In  Oakland,  Calif., 

the  regulations  cover- 
ing the  installation  of 

electric  signs  are  very 
lenient.  The  photo- 

graph reproduced  here- 
with, through  the 

courtesy  of  Mr.  William 
H.  Gregg,  attracted  a 
great  deal  of  attention 
when  exhibited  in  that 

city  and  is  an  admira- 
ble illustration  of  the 

fact  that  signs  suspend- 
ed over  sidewalks  do  not  detract  from  the 

effect  of  the  street  electroliers.  In  reality 

they  add  a  great  deal  to  the  attractive- 
ness of  the  street  by  night. 

Largest  Church  Organ  in  the  World 
The  new  cathedral  at  Liverpool,  Eng- 

land, now  in  course  of  construction,  will 
have  the  largest  organ  in  the  world.  One 
hundred  thousand  dollars  has  been  donat- 

ed for  the  instrument  by  a  Liverpool 
merchant,  and  four  years  will  be  required 
in  which  to  build  it.     To  its  intricate ONE  OF  OAKLAND  S  PRINCIPAL  STREETS  AT  NIGHT 
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The  Great  Munsterberg  and  the 

Telephone 

Down  in  Cincinnati,  recently,  the  re- 
nowned Dr.  H.  Munsterberg  was  telling 

of  his  experiments  along  the  line  of  what 
he  has  predicted  as  the  great  science  of 

the  future  —  taking  the  ind^'idual  and 
discovering  by  simple  psychologic  tests 
whether  or  not  he  is  naturally  fitted,  or, 

as  one  ordinarily  puts  it,  "cut  out  for," 
the  position  for  which  he  intends  to  ap- 

ply. Among  other  vocations  the  doctor 
turned  to  that  of  the  telephone  exchange 

operator.  "Undoubtedly,"  the  doctor 
stated  in  his  patois  English,  "we  have  a 
great  number  of  incompetent  telephone 
operators. 

"Although  you  might  not,  at  first 
glance,  consider  it  such,  using  the  'phone 
implies  a  very  complicated  piece  of  work 
for  the  mind.  In  making  a  single  connec- 

tion at  the  exchange,  the  telephone  girls 
have  to  go  through  not  less  than  fourteen 
psychological  acts.  Despite  this,  180  calls 
an  hour  is  averaged  in  many  cities,  and 
occasionally  a  girl  will  handle  fully  250 
calls  during  the  rush  hours  of  the  day. 

"It  is  obvious,  there- 
fore, that  for  this  kind  of 

work  we  need  a  girl  of 

very  quick  mental  activ- 
ity. Really  very  few 

minds  are  fitted  by  na- 
ture for  this  sort  of  work. 

A  very  great  number  of 
girls  are  not. 

"Which  girls  are  so 
fitted  and  which  are  not 

is  usually  found  out  by 
entering  the  applicant  in 
one  of  the  city  telephone 
schools,  which  are  kept 
up  by  the  company. 
There,  for  a  given  stretch 
of  time,  these  girls  are 
trained,  or  taught  in  the 
work.  If,  then,  it  is 

found  that  they  can't 
do  it,  they  are  dropped. 
The    training  thev  have 

received  and  on  which  they  have  wasted 
their  time  is  of  absolutely  no  use  to  them 
in  any  other  line  of  work.  Telephone 

officials  say  that  about  three-fourths  of 
those  entering  such  schools  are  thrown 
out. 

"Just  recently,"  he  continued,  "I  made 
experiments  in  a  'phone  exchange  with 
a  company  of  girls,  newly  entered  in  the 
school.  I  watched  the  girls  at  their  work 
and  I  brought  down  what  seemed  one 
process  to  eight  or  nine  physchological 
processes  that  I  could  test.  I  then  made 
several  tests  and  found  that  what  a  tele- 

phone girl  needs  most  is  endurance  of 

attention.  Attention  must  bevkept  at  a 
high  pitch  for  a  long  time. 

"How  then,  among  a  group  of  novices, 
would  we  find  which  girls  were  fitted  to 
become  telephone  operators? 

"I  gave  30  or  40  of  the  girls  the  first 

page  of  that  morning's  paper  and  I 
asked  them  to  cross  out  every  letter  '  A ' 
in  the  text,  as  they  read.  At  the  end  of 
each  minute  a  bell  signal  was  given  and 
they  put  a  line  mark  wherever  they 

might  be  at  that  moment.  The  dav's 
paper  was  used  purposely,  since  the  cur- 

SEVERE  OPERATING  CONDITIONS 
Those  familiar  with  the  difficulties  attendant  upon  the 

proper  insulation  of  a  110,000  volt  line  will  be  astonished 
at  this  picture.  It  shows  a  line  of  the  Great  Falls  Power 
Company,  Butte,  Montana,  working  successfully  under 
the  above  voltage  and  with  the  insulators  literally  covered 
and  heaped  up  with  snow. 



POPULAR    ELECTRICITY    MAGAZINE 
401 

KINEMATOPHONE 

If  you  could  hear  the  singing  of  the  birds,  the  braying  of  the  mule,  the  roar  of  the 

train  and  the  patter  of  the  horse's  hoofs  as  you  gazed  at  these  things  in  a  moving 
picture  show  the  picture  would  seem  more  real.  Gaston  Anchini,  according  to 
Music  Trades,  is  the  inventor  of  a  machine  for  getting  this  realism.  There  is  a  key- 

board of  more  than  50  keys.  Above  each  key  is  a  picture  representing  the  sound  that 
particular  key  will  give.  By  pressing  proper  keys  almost  any  sound  needed  in  accom- 

panying a  moving  picture  film  can  be  obtained.  The  machine,  called  a  Kinematophone, 
is  run  by  electricity  and  may  be  so  placed  that  the  pianist  can  operate  it. 

rent  news  in  this  would  be  the  more  apt 
to  distract.  At  the  conclusion  of  the 

stated  length  of  time  the  papers  were 
collected    and  a  count  was  made. 

"The  results  were  interesting: 
"Some  of  the  girls,  it  was  found, 

scored  practically  perfect  during  the 
first  or  even  the  second  minutes.  Be- 

ginning with  the  third  minute,  however, 
the  attention  began  to  flag,  and  from 
then  on  they  began  to  omit  some  of  the 
letters. 

"In  other  cases,  girls  were  very  poor 
at  the  first,  but  after  the  third  and  fourth 
minute  they  had  grown  more  used  to  the 

work  and  were  splendid  workers  there- 

after, every  single  'A'  being  cared  for. 
Still  other  girls  varied  otherwise:  for 

two  or  three  minutes  they  gave  good  at- 
tention ;  then  for  two  or  three  minutes 

poor.  As  result,  there  was  a  very  wide 
variance  in  the  value  of  their  work. 

"Out  of  all  this  the  investigators 
made  'inteligence  tests';  then  tests  of  the 
memory  and  of  exactitude.  There  were 
other  tests  as  to  influence  from  without 

and  the  quickness  of  mental  connection. 

"From  all  these  they  found  how  each 
girl  would  average  on  all  the  tests,  and 

this  was  then  taken  to  represent  the 
standing  of  that  girl  and  her  proper 

rank  among  the  rest  for  position." 

Price  Tags  on  Motor   Board 
In  the  electrical  toy  department  of  a 

large  department  store  is  this  ingenious- 
ly devised  board  for  demonstrating  elec- 

tric motors.  In  front  of  f.ach  motor  is 

a  small,  low  voltage,  incandescent  lamp 
about  one  inch  in  diameter  with  the 

price  of  .the  motor  painted  upon  the 
glass.      A   transformer    is   used    and   the 

r 
&-l»e  , 

A  PRACTICABLE  COUNTER  DISPLAY 

lights  arc  kept  burning  all  the  time.  Push 
1. nitons  enable  the  salesman  to  run  any 

motor   and   light    its   lamp. 



Interesting  Fads  About  Moving  Pidures 
By  CHAS.  E.   NIXON 

The  growth  of  the  moving  picture 
business  within  its  brief  life  of  ten 

years  is  something  that  smacks  of  magic. 
It  is  authoritatively  estimated  that  over 

$200,000,000  is  now  invested  in  the  mov- 
ing picture  industry.  From  merely  a 

crude  and  simple  toy  it  has  eventuated  a 
business  vast  in  its  ramifications.  It  has 

become  in  reality  a  new  art  and  im- 
mensely popular  as  a  legitimate  amuse- 

ment all  over  the  world.  It  lagged 

through  a  half-hearted,  hesitant  stage 
with  much  patience,  persistence  and  ar- 

tistic sagacity  back  of  it,  until  it  emerged 
successfully  into  full  panoplied  life,  with 
business  -acumen  to  systematize  it  and 
make  it  a  mighty  factor  in  wholesome, 
diverting  amusement  and  as  a  medium 
of  education  whose  potentialities  have 
been  barely  touched. 

Thomas  Alva  Edison  declares  it  is  to 

be  the  great  future  force  in  molding  the 
youthful  mind,  and  for  storing  those  of 
older  growth  with  all  the  things  that 

make  the  body  rich.  What  the  'Wizard of  Menlo  Park  and  his  associates  have 

done  toward  standardizing  the  photo- 
play in  the  East,  William  N.  Selig  and 

his  associates  have  done  in  the  West. 

Five  years  ago  the  picture  play  was 

a  raw  product,  a  flickering  crudity,  pain- 
ful to  the  eye,  palling  to  the  imagination. 

Just  as  Elias  Howe  put  an  eye  in  the 
business  end  of  the  sewing  machine 

needle,  so  the  genius  of  Edison  perfo- 
rated the  edge  of  the  picture  film  to  keep 

the  plane  of  its  moving  surface  taut  be- 
fore the  electric  arc  and  banished  for- 
ever the  hateful  blotching  and  blurring 

of  the  moving  picture,  that  almost  made 
it  die  a-borning. 

[Mechanically  this  was  a  most  vital  im- 
provement. While  the  makers  of  films 

have  expended  vast  sums  experimentally 
to  perfect  every  detail  of  the  work  me- 

chanically both  in  the  mirroring,  the 
making   and   the   protection   of   the   pic- 

tures, they  have  been  equally  assiduous  in 
bettering  the  product  to  make  it  conform 
with  the  strict  letter  of  the  law  vested  in 

the  National  Board  of  Censorship  (the 
only  form  of  art  commercialized  or 
otherwise  that  voluntarily  submits  to 
such  dictation),  and  have  been  liberal  in 
expenditure  to  enlist  the  best  pens  of  the 

time  to  provide  scenario  subjects,  to- 
gether with  the  best  histrionic  and  pan- 

tomimic talent  to  illustrate  them  under 

the  judicious  guidance  of  the  greatest 
producers.  Public  prints  have  harped 
continually  upon  the  profits  derived  but 

they  seldom  take  into  account  the  enor- 
mous expense  involved  in  the  building 

of  new  plants  all  parts  of  which  must 
of  necessity  be  newly  created  to  meet 

growing  emergencies. 
Ten  years  ago  there  were  a  few  trav- 

eling companies  working  fairs  and  car- 
nivals with  moving  pictures  of  civic  pa- 
rades or  crude  comedy  scenes  and  dis- 

torted attempts  at  drama,  all  having 
about  the  same  relation  to  art  that  the 

poor  players  had  in  the  Elizabethan  age 
when  actors  were  set  down  as  strollers 

and  "vagabonds."  Then  the  picture 
films  were  flickering  uncertainties  rang- 

ing from  50  to  300  feet  in  length  at  most. 
Five  years  ago  there  was  a  change  for 

the  better  in  the  multiplied  activity  and 

artistic  values  of  the  photo-play,  but  it 
was  a  sort  of  miscellany  unsatisfactory 
to  the  public  and  constantly  encountering 
criticism  of  the  press  for  its  offenses. 

The  organization  of  the  Motion  Pic- 
ture Patents  Company  enlisting  the  larg- 

est producers  of  the  country  for  intelli- 
gent, serviceable  co-operation,  brought 

order  out  of  chaos,  eliminated  the  mere- 
tricious elements  and  established  a  status 

for  the  business  that  was  joyously  rec- 
ognized and  highly  approved  by  the  pub- 

lic. Great  plants  were  erected  with,  all 

the  involved  and  expensive  appurte- 
nances  for  getting  and  giving  the  best 
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scientific  results  for  pictorial  represen- 
tation or  instruction. 

Where  there  were  dollars  invested  ten 

years  ago,  they  had  increased  to  thou- 
sands a  few  years  later,  and  now  they 

have  multiplied  to  millions.  The  few 
operators  of  the  primitive  period  have 
become  magnates,  and  their  traveling 
companies  and  experts  are  working  all 
over  the  world. 

There  are  many  processes  for  devel- 
oping and  treating  these  films.  They 

can  be  tinted  but  retouching  is  next  to 

impossible.  All  films  are  made  in  dupli- 
cate. In  the  Selig  plant  three  pictures 

are  made  of  the  most  important  scenes 

by  three  instruments  working  simulta- 
neously, and  the  greatest  care  is  exer- 

cised to  have  these  pictures  free  from 

mistakes  and  from  the  accidental  "butt 

in's"  of  outsiders.  Inaccuracy  in  pho- 
tography cannot  be  rectified.  The  film 

must  be  used  as  taken.  As  previously  re- 
marked, films  varied  from  50  to  300  feet 

in  length.  The  standard  footage  of  a 

film  is  200  feet,  but  the  majority  of  pic- 
ture subjects  occupy  at  least  a  thousand 

feet  or  five  film  lengths  spliced  together. 
The  average  cost  of  an  ordinary  film 

is  reckoned  at  about  a  dollar  per  foot, 
but  in  the  making  of  special  subjects  in 
three  reels  the  cost  sometimes  advances 

to  from  $8.00  to  $10.00  per  foot.  The 

"Coming  of  Columbus"  reached  the  lat- 
ter figure.  The  reproductions  of  "The 

Two  Orphans,"  directed  by  Kate  Clax- 
ton,  and  the  great  fairy  play  of  Harry  E. 

Webster,  "Cinderella,"  with  Mabel  Tal- 
iaferro in  the  title  role  have  been  most 

expensive.  The  Selig  Company  for  ex- 
ample, has  several  animal  plays  in  which 

valuable  lions,  lionesses,  leopards  and 
tigresses  have  been  vicariously  sacrificed 

to  meet  the  demand  for  realism.  "Alone 

in  the  Jungle,"  "Back  to  the  Primitive," 
"Captain  Kate"  and  "Kings  of  the  For- 

est" are  all  admittedly  great  animal  pic- 
pictures  and  vast  distances  are  traversed. 
many  people  employed  and  great  expense 

is  involved  in  securing  all  such  produc- 
tions. 

A  Mystic  Clock 

This  mystic  clock  has  no  face,  gears, 
nor  visible  works  of  any  kind.  The 
numbers  for  the  different  hours  are  sup- 

ported by  a  light  brass  framework,  with 
no  connection  to  outside  works.  The 

hands  of  the  clock  are  perfectly  free  to 
revolve  about  on  the  pivot  to  which  they 
are  hung.  Being  unobstructed  by  the 
usual  gears,  the  hands  can  be  spun  about 

like  a  band  leader's  baton.  And  unlike 
the  usual   geared  timepiece,   the  hands 

THE  MYSTIC  CLOCK 

when  undisturbed  for  a  short  time  will 

invariably  indicate  the  correct  time.  It 
makes  no  difference  whether  the  hands  be 

set  for  the  right  or  wrong  hour,  as  in- 
variably they  soon  right  themselves 

automatically. 

Many  explanations  have  been  sug- 
gested to  account  for  the  operation  o\  the 

hands,  but  the  most  probable  one  seems 

to  be  in  the  presence  o\  an  eleei''.<  magnet 
that  exerts  an  influence  on  magnets 
enclosed  in  the  brass  counterweights  on 
the   hands. 
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Wireless  on  Sub' 
marines 

Xo  little  ingenuity  is 
necessary  in  disposing  of 
the  aerials  on  a  sub- 

marine owing  to  the 
restricted  space.  It  is 
desirable  to  get  as  much 
capacity  at  the  top  as 
possible  in  order  to  give 

the  waves  a  good  send- 
off.  An  inverted  V- 
shape  has  been  adopted 
by  the  British  navy  as 
shown  in  the  accompanying  sketch,  being 
supported  at  the  apex  by  a  mast  and 
attached  to  end  posts  at  the  bow  and 
stern. 

Every  ship  in  the  British  navy  is  now 
fitted  with  wireless.  The  Admiralty  has 
an  antenna  and  station  above  the  build- 

ing at  Whitehall,  by  means  of  which  the 
movement  of  the  war  fleet  can  be  con- 

trolled without  any  delay  whatever. 
All  the  submarines  have  been  included  in 

this  scheme  and  are  now  fitted  with' the 
latest  wireless  apparatus  on  the  Marconi 
system. 

The  Lungmotor 

The  Lungmotor  is  one  of  the  most 
recent  devices  for  saving  life  in  cases  of 
electric  shock,  asplryxiation  by  gases, 
etc.,  by  producing  artificial  respiration. 
It  is  a  manually  operated,  two  cylinder, 
air  pump,  and  with  it  is  supplied  an 
oxygen  generator.  An  upward  move- 

ment of  the  handle  of  the  Lungmotor 
fills  one  cylinder  with  air  or  oxygen  or  a 
mixture  of  both  according  to  the  setting 
of  a  valve  in  the  base.  At  the  same  time 

the  other  cylinder  fills  with  the  expired 
air  drawn  from  the  lungs  of  the  patient. 
With  a  downward  movement  of  the  han- 

dle the  air-oxygen  is  forced  into  the  lungs 
and  the  expired  air  in  the  second  cylinder 
is  discharged  into  the  open. 

To  make  the  Lungmotor  available  for 
persons  of  all  ages  and  varying  lung 
capacities  an  adjustment  for  different  air 

METHOD   OF    STRINGING 
AERIALS  ON  SUBMARINES 

volumes  is  placed  on  the  top  of  the  device. 
The  respiration  per  minute  can  be  varied 
and  the  proportions  of  air  and  oxygen 
regulated  at  will.  Also  inspiration  may 
be  caused  without  forced  expiration  and 
expiration  without  forced  inspiration. 

SHOWING  THE  COMPACTNESS  OF   THE 
LUNGMOTOR 
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Oxygen  compound  in  cans  is  placed  in 
water  inside  the  generator  and  oxygen  is 
produced  somewhat  as  acetylene  gas  is 
generated  by  placing  carbide  in  water. 

Curious  Experience  with  an  Electro 

magnet 
A  curious  incident 

occurred  recently  in  a 
German  workshop.  A 
chain  fastened  firmly 

to  the  ground  and  hav- 
ing at  its  free  end  a 

ball  of  iron  came  with- 
in the  influence  of  a 

large  lifting  m  agnet 
attached  to  a  crane. 
The  ball  at  the  end  of 
the  chain  was  lifted 

from  the  ground  and 
when  the  magnet  was 
raised  sufficiently  to 

leave  the  ball  suspend- 
ed in  the  air,  the  chain 

was  found  to  be  so 

rigid  that  a  workman 
was  able  to  climb  the 

full  length  without 
bending  it  in  the 
least. 

CHAIN  AS    RIGID  AS 
A   BAR 

The  Optophone 
An  instrument  has  been  invented  in 

Germany  which  gives  to  the  blind  the 
power  of  distinguishing,  by  means  of  the 
ear,  differences  in  the  intensity  of  the 
light.  Its  principle  is  as  follows:  Two 
selenium  elements  are  connected  with  two 

graphite  resistances,  and  the  whole  is 
arranged  as  a  Wheatstone  bridge.  A 
regulating  resistance  of  manganin,  which 
is  an  alloy  of  copper,  manganese  and 
nickel,  is  inserted  between  the  two 

graphite  resistances,  permitting  the  equil- 
ibration of  the  two  anus  of  the  bridge. 

A  current  passing  through  the  arrange- 
ment is  interrupted  ten  times  per  second 

by  a  clockwork  mechanism;  i!   can  con- 

sequently be  observed  by  means  of  a 
telephonic  receiver. 

As  soon  as  one  of  the  selenium  elements 

receives  an  increased  quantity  of  light, 
the  fact  is  immediately  indicated  by  the 
receiver. 

With  a  tension  of  about  four  volts 

the  sensibility  of  the  instrument  is  suffi- 
cient to  enable  the  user  to  distinguish  the 

ordinary  changes  in  the  intensity  of 
daylight.  During  the  night  the  flame  of 
a  candle  or  of  a  gas  burner  can  be  de- 

tected at  a  distance  of  60  feet.  Experi- 
ments made  at  the  Royal  Institution 

for  the  Blind  at  Birmingham,  England, 
have  demonstrated  the  practical  utility 
of  the  instrument. 

Umbrella  Reflector  for  Photographers 

The  "umbrella"  electric  light  reflector 
apparatus  is  a  recent  English  production. 

Every  photographer,  owing  to  the  in- 
creased applica- 

tion of  the  electric 

light  in  his  mani- 
fold operations,  is 

now  well  aware  of 

the  powerful  photo- 
chemical properties 

of  the  arc  light, 
which  is  the  best 

substitute  for  day- 
light. Should  the 

rays  be  allowed  to 
fall  direct  upon  the  sitter, 
.the  shadows  would  be  so 

intense  that  it  would  be  im- 
possible to  photograph  by 

them  and  they  need  toning 
down. 

The  umbrella  diffuser,  as 

its  name  implies,  is  made  on 

the  principle  of  the  umbrella ' 
and  is  thus  light  and  port- 

able as  well  as  graceful. 
The  arc  lamp  is  mounted 

at  the  center,  and  opposite 

the  are  is  a  round  shield  for  cutting  ol~\  the 
direct,  rays,  so  iliat  only  the  reflected  light 
is  used. 

UMBRELLA  RE- FLECTOR 



406 POPULAR    ELECTRICITY    MAGAZINE 

Cutting  Alfalfa  by 
Electricity 

Alfalfa,  because  of  its 
value  as  a  stock  food  and 
because  it  can  be  cut  two 

or  three  times  a  year,  has 
become  a  most  important 
crop.  It  is  generally  used 
as  a  basis  for  stock  food, 
often  cut  small  and  mixed 
with  waste  syrup  and  beet 
pulp  from  sugar  factories, 
or  with  grain  or  other 
ingredients. 

Throughout  the  West 

there  are  a  number  of  "custom"  mills 
that  cut  and  mix  the  alfalfa  food  for 

farmers,  a  certain  percentage  being  re- 
tained by  the  mill  owner  to  pay  for  the 

service. 

The  illustrations  show  a  typical  motor 

driven  "custom"  alfalfa  mill.  The  use 
of  Westinghouse  motors  instead  of  steam 
engines  reduces  the  attendance  required, 
the  cost  of  power,  and  the  fire  risk.  The 
motors  also  require  much  less  floor  space, 
when  compared  with  that  required  by  a 
gasolene  engine  equipment. 

Green  alfalfa  is  brought  to  it  on  the 
conveyor  shown  at  the  left.  After  the 
alfalfa  is  cut,  it  is  blown  by  means  of  a 
fan  through  the  piping  shown  at  the  right 
into  storage  bins  above,  or  into  the  farm- 

er's wagon. 
Operation  of  the  machine  is  so  rapid 

that  by  the  time  the 
farmer  has  unloaded  at 

the  receiving  end  and 
driven  around  to  the  dis- 

charge end,  his  alfalfa  is 
already  coming  through. 

A  TYPICAL  ALFALFA  "CUSTOM"  MILL  USED  THROUGHOUT  THE  WEST 

arrangement.  The  box  contains  the 
electric  lamp  and  reflector.  Two  clamps 
are  made  to  hold  the  camera  on  the  box 

as  shown.  An  opening  is  cut  in  the  box 
directly  behind  the  camera  and  has  a 
piece  of  tissue  paper  fastened  over  it  so 
as  to  diffuse  the  light.  Cut  a  slot  so  that 
a  piece  of  orange  glass  can  be  introduced 
between  the  negative  and  the  light,  and 
removed  at  will. 

The  screen  is  arranged  as  shown  and 
slides  forward  and  backward  and  can 

be  clamped  with  the  thumb  screw  which 
works  in  the  countersunk  slot  in  the  base. 

A  snap  switch  is  fastened  on  one  end  of 
the  box,  and  connections  made  with  a 

plug  and  flexible  cord.  A  sixteen  candle- 
power  tungsten  light  will  do. 

Fasten  a  sheet  of  the  sensitive  paper  on 
the  screen  with  thumbtacks  and  focus 

xSlot  For  OkansE  Glass Camera 

Photograph   Enlarger 

Any  person  who  has 
an  ordinary  camera  with 
adjustable  focal  length  can  easily  con- 

struct this  enlarging  apparatus.  The 
accompanying  drawing  shows  the  general 

Ctrsk   SlOT-^ 
SIMPLE  APPARATUS  FOR   ENLARGING  PHOTOGRAPHS 

the  image.  Be  sure  the  orange  glass  is  in 
place.  Remove  glass,  expose  the  print 
and  replace  glass. 



The  Making  of  a  Half-tone 
(Photos  by  Courtesy  of  R.   R.   Donnelley  &-   Sons  Company) 

The  reader  who  looks  at  the  pictures 

with  this  article,  for  example,  may  won- 
der how  the  plates — the  half-tones,  as 

they  are  called — that  printed  them  are 
made.     Here  is  the  story  in  brief : 
When  a  photograph  is  received  in  the 

office  of  the  engraver  a  ticket  is  made  out 
for  it  giving  directions,  size  of  picture 
wanted,  etc.,  then  the  photograph  goes 
to  the  photographic  department.  If  we 
follow  it  we  will  usually  find  ourselves 
upon  the  top  floor  of  the  building,  if  the 
plant  is  not  modernized.  If  it  is  a  modern 
equipment  we  may  find  the  photographic 
department  upon  any  floor  or  even  in  the 
basement,  for  modernizing  means  that 
electric  light  will  have  taken  the  place  of 
daylight.  But  wherever  the  gallery  is 
located  our  attention  will  be  promptly 
centered  upon  probably  as  large  a  camera 
as  we  have  ever  seen — one  six  or  seven 
times  as  large  as  that  used  by  the  family 
photographer  around  the  corner.  The  big 
machine  rests  upon  a  sliding  stand  so  that 
it  can  be  readily  moved  toward  or  away 

from  the  "copy"  (the  picture  to  be  re- 
produced) which  is  placed  upon  a  board 

a  short  distance  in  front  of  the  lens. 

Before  the  "copy"  is  photographed  the 
image  is  reduced  to  the  size  required  by 

adjusting  the  camera.  The  size  is  ascer- 
tained by  measuring  the  image  on  the 

ground  glass  of  the  camera. 
Upon  each  side  of  the  camera  as  shown 

is  a  powerful  arc  lamp,  for  the  lighting  of 
the  copy  is  important.  The  better  the 
illumination  the  snappier  will  be  the 
negative.  Arc  light  illumination  for  this 
purpose  we  are  told  is  practically  as  good 
as  daylight  and  in  one  way  better.  The 
light  upon  the  photograph  can  be  judged 

more  accurately  than  that  from  a  sky- 
light, especially  on  a  changeable,  cloudy 

day.  And  electricity  is  used  not  only  in 

the  gallery  but  all  through  the  up-to- 
date  engraving  plant. 

With  the  copy  on  the  board  ready  to 

be  photographed,  a  "screen,"  as  it  is 
called,  is  placed  between  it  and  the  nega- 

tive in  the  plate  holder.  These  screens 
are  made  by  ruling  parallel  lines  on  the 
surface  of  a  glass  plate,  one  way  only,  and 
a  like  set  of  lines  are  made  on  another 

plate.  The  grooves  are  then  filled  with  a 
black  opaque  substance  and  the  two 
plates  are  fastened  together  face  to  face, 
so  that  the  lines  on  one  plate  cross  those 
on  the  other. 

The  screens  are  made  in  various  rul- 
ings from  50  lines  per  inch  to  400  lines 

per  inch.  In  newspaper  work  65  lines 
per  inch  is  generally  used.  Magazines 
generally  use  120  or  133  line  screens; 
the  half-tones  with  this  article  are  made 
with  120.  The  screen  lets  through  about 
the  same  amount  of  light  that  it  shuts  out. 
The  object  of  the  screen  is  to  secure  upon 
the  negative  the  lights  and  shadows  of  the 
photograph  in  the  form  of  dots.  These 
dots  will  be  small  in  diameter  where 

the  photograph  is  dark  and  large  where 
the  white  portions  reflecting  most  light 
through  the  screen  are  present  in  the 
original  photograph.  As  the  dots  in  the 
whites  become  larger  the  space  between 
the  dots  become  correspondingly  smaller 

until  the  dots  occupy  all  the  space  mak- 

ing piire  white  spaces  called  "high  light  s. As  will  be  seen  later,  the  dots  are  what 
really  take  the  ink  and  do  the  printing. 
By  examining  the  pictures  they  can  be 
seen  without  the  aid  of  a  magnifying 

glass;  by  looking  at  them  with  a  glass, 
however,  this  explanation  will  be  made 
clearer. 

The  next  step  is  to  take  the  negative 
from  the  camera  and  develop  it.  The 

negative  is  now  "si ripped  "  as  it  is  called. 
The  sensitive  film  upon  h  has  received 
the  lights  and  shadows  oi  the  original 

picture  but  to  transfer  this  impression  to 
a  plate  <)f  copper  the  negative  is  washed 
and  the  film  is  removed  (stripped)  from 

the  glass  and   placed   upon  a   pie< 

407 
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ADJUSTING  THE  HUGE  CAMERA   FOR  SIZE  AND  CLEAR- 
NESS OF  PICTURE 

heavier  glass,  usually  11  by  14  inches.  Sometimes 
several  small  negative  films  of  different  illustrations 
are  brought  together  upon  one  large  glass. 

The  copper  plate  is  next  prepared.  It  is  thick 
enough  to  be  strong  and  is  carefully  polished  upon 
the  side  to  be  used  and  over  this  smooth  surface  is 

flowed  a  sensitive  printing  solution.  With  a  pair 
of  pincers  the  operator  holds  the  copper  over  a  slow 
heat  in  a  moderately  darkened  room.  When  the 
solution  is  thoroughly  dry  the  heavy  glass  with  the 
several  negatives  upon  it  is  placed  in  contact  with 
the  sensitive  side  of  the  copper  and  together  they 
are  put  in  a  printing  frame  and  then  subjected  to  a 
strong  light  from  an  arc  lamp.     To  develop  it,  the 

copper  is  taken  from  the 
frame  and  placed  under  a 
tap  of  water,  the  water 
being  allowed  to  dash 
thoroughly  against  the 

printing  surface.  Wher- 
ever the  light  has  pene- 

trated through  the  nega- 
tive, the  solution  adheres 

to  the  copper  and  where  it 
has  been  protected  by  the 

negative,  the  water  wash- 
es it  away.  The  .devel- 

oped plate  is  now  held 
over  a  strong,  steady  heat 

PRINTING   THE   COPPER    PLATE    WITH    A    POWER- 
FUL ARC  LAMP 

"FLOWING"  THE  COPPER  PLATE 

until  the  coating  left  becomes  a  dark 
brown  and  forms  an  enamel.  This  enamel 

is  the  protecting  surface  when  the  copper 
plate  is  immersed  in  the  etching  solution, 
or  acid  bath,  which  is  the  next  operation. 

The  first  thing  the  etcher  does  is  to  look 

carefully  over  the  plate  with  a  magnify- 
ing glass  for  bad  spots  or  dust  particles. 

The  plate  is  now  placed  in  the  etching 
machine.  In  the  one  shown  the  acid  is 

sprayed  by  small  nozzles  up  against  the 
plate  held  face  downward  and  here  is 
where  we  find  the  effect  of  the  screen,  for 
the  tiny  spots  where  light  struck  through 
are  eaten  away  by  the  acid,  leaving  more 
or  less  projecting  printing  dots,  according 
to  the  shading  of  the  picture,  to  carry  the 
ink  against  the  paper.     The  eye  of  the 
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away  the  dots  entirely,  and  frequently  place  black 
in  the  plates  by  burnishing  or  rubbing  on  top  of 
the  dots  with  a  small,  smooth  tool  which  spreads 
the  dots  out.    The  finisher  works  in  a  good  light, 

THE  FINISHER  REMOVES  SMALL    IMPERFECTIONS 

etcher  must  be  a  trained  one  capable  of 
telling  how  much  eating  away  is  neces- 

sary to  produce  a  good  plate.  Sometimes 
one  part  of  the  plate  is  etched  enough 
while  another  portion  must  be  further 

treated.  The  re-etcher  accordingly  takes 
the  original  copy  and  from  it  protects 
with  etching  ink  the  finished  portions  and 
again  places  the  plate  in  the  etching  tank. 

After  the  etching  has  been  properly 
completed,  the  plate  is  sent  to  the  fin- 

ishers. These  men  handle  the  little  tools 

to  clean  out  any  of  the  imperfections  that 
may  have  arisen  during  the  process.  They 
put  in  the  extreme  highlights  by  cutting 

ROUTING   MACHINE    REMOVES  SURPLUS  METAL 
FROM   PLATE 

SAWING   OUT 

THE   WOODEN 
BLOCKS 
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uses  fine  tools  and  employs  a  microscope 
of  the  pocket  type  to  make  sure  his  work 
is  perfect,  for  he  can  readily  undo  all  of 
the  careful  work  of  photographers  and 
etchers. 

The  plates  now  go  to  the  blocking 
room.  The  routing  machine  here  is 
easily  the  most  interesting.  The  copper 
plate  is  placed  upon  it  and  by  means  of  a 
small  rapidly  rotating  tool  all  surplus 
metal  is  cut  from  the  face  of  the  plate 

as    the     operator    pushes    the    electric- 

Freak  of  the  Lightning 

The  photographs  show  in  part  the 
peculiar  work  of  a  bolt  of  lightning  which 
killed  five  horses  and  stunned  a  man  and 

boy  driving  them.  Mr.  Philip  Maser 
and  his  thirteen-year-old  son,  who  live 
near  Metamora,  111.,  were  driving  their 
horses  to  the  barn  on  the  morning  of  May 
20th  to  escape  an  approaching  shower. 
In  their  hurry,  they  did  not  unhitch  the 
horses  from  the  plows.     Mr.  Maser  was 

THE  WORK  OF 

A  LIGHTNING BOLT 

WHICH    KILLED 
FIVE   HORSES 

driven  tool  about.  Over  at  one  side 
of  the  room  is  a  motor  driven  saw 

which  cuts  out  the  wooden  blocks  upon 
which  the  plate  is  mounted  and  near  it  is 
the  beveling  machine  which  makes  a  be\^el 
along  the  side  of  the  finished  plate  for 
nailing  it  to  the  block.  Finally  the  trim- 

ming machine  puts  on  the  finishing 
touches  before  the  plate  goes  to  the  print- 

ing department  to  be  set  about  with  type. 
Then  the  whole  page,  including  the  type 
and  half-tone,  is  electrotyped,  and  from 
this  electrotype  the  actual  printing  is 
done. 

in  front,  driving  three  horses,  and  the 
boy  about  50  feet  behind  with  four 
horses  attached  to  a  gang  plow.  The 
lightning  killed  the  four  horses  driven  by 
the  boy,  instantly,  all  falling  in  their 
tracks,  as  seen  in  the  photograph.  Only 
one  of  those  driven  by  Mr.  Maser  was 
killed.  Mr  Maser  was  directly  between 

the  four  killed  at  the  boy's  plow  and  the 
one  killed  at  his  plow,  but  beyond  being 
thrown  from  his  seat  and  rendered  un- 

conscious for  a  few  minutes,  he  escaped 
entirely.  The  boy  suffered  severely 
from  the  electric  shock. 
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Marvelous  German  Searchlights 

A  powerful  beam  from  one  of  the  great 
modern  electric  projectors  illuminating 
the  darkness  of  the  night  is  certainly  an 
impressive  sight  and  this  becomes  more 
so  when  there  are  a  number  of  projectors 
working  together,  such  as  one  of  these 
photographs  shows.  The  new  projectors 
made  at  the  Allgemeine  establishment  in 
Germany  are  among  the  finest  in  Europe, 

and  the  largest  ones  use  arc  lamps  which 
produce  hundreds  of  millions  of  candle- 
power,  for  all  the  light  from  the  arc  is 
concentrated  into  a  single  beam  instead 
of  being  scattered,  as  usual.  Where  the 
beam  is  quite  straight,  or  at  least  but  little 
scattered,  it  will  carry  for  several  miles, 
as  another  of  the  photographs  represents — 
a  beam  from  one  of  the  great  searchlights 
directed  upon  buildings  on  the  side  of  a 
mountain.     The  light  given  by  such  a 

RAYS  FROM  A  BATTERY  OF  SEARCH- 
LIGHTS. BELOW  IS  SEEN  A  CITY 

ILLUMINATED  BY  A  DISTANT  SEARCH- 
LIGHT—NOTE THE  NEARLY  PARAL- 

LEL  RAYS 

THE  MIRROR  IS  OF  OPTICAL   GLASS 

OF  ABSOLUTE   PURITY 
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projector  is  so  intense  as  to  allow  of 
reading  and  writing  comfortably  at  two 
miles  distance  from  the  apparatus. 

Much  care  is  given  to  making  the  con- 
cave reflecting  mirror  quite  true,  for  were 

it  not  so  it  would  scatter  the  light  instead 
of  giving  an  exactly  straight  beam,  and 
the  carrying  distance  is  lessened.  The 
present  mirrors  are  in  optical  glass  of 
absolute  purity,  cut  and  polished  on 
both  faces. 

Two  horizontal  carbons  of  large  size 
serve  for  the  arc,  and  to  keep  their  dis- 

tance exactly  regulated  it  is  required  to 
use  an  electric  motor  operated  by  a 

sensitive  electro-magnet  device  acting  as 
a  relay,  and  a  hand  control  is  also  added, 
while  an  image  of  the  carbons  is  thrown 
upon  a  ground  glass  pane  in  order  to 
observe  their  position.  An  interesting 
point  is  the  shutter  which  closes  off  the 

whole  front,  and  it  is  made  in  some  cases 
as  a  large  iris  diaphragm,  such  as  we  see 
in  camera  lenses,  or  in  others  as  a  set  of 
slats  which  open  and  close  all  together. 
Although  this  latter  does  not  shut  off  the 
light  as  wholly  as  the  first  kind,  it  works 
quicker,  and  is  quite  valuable  in  making 
Morse  signals  which  can  be  seen  for  miles 
distance,  so  that  telegraphing  can  be 
readily  done. 

In  the  base  of  the  searchlight  is  an  elab- 
orate device  with  electric  motors  and 

magnets,  for  revolving  the  projector  all 
around  the  horizon  and  for  raising  and 
lowering  the  beam;  also  for  working  the 
shutter.  Electric  cables  run  to  an  ingen- 

ious lever  controller,  so  that  all  that  is 
needed  is  to  move  the  lever  about  in  just 
the  same  directions  as  we  wish  the  beams 

to  be  turned,  and  the  searchlight  follows 
the  movement  exactly. 

Artistic  Signboards 

The  agitation  for  artistic  signboards 
along  the  streets  has  at  length  borne 
fruit.  The  accompanying  picture  shows 
a  new  type  of  electric  lighted  signboard 

known  as  the  "semi-spectacular  sign." 
The  display  is  170  feet  long  and  27  feet 
in  height.  There  are  electric  globes  on 
Grecian-like  columns  at  each  end  of 
the  board  and  green  latticework  under 
the  sign  adds  to  the  neat  effect.  The 
upper  portion  of  the  sign  is  tastefully 
equipped  with  electric  bulbs,  some  150  in 
number,  which  are  artistically  arranged. 
At  night  this  illuminated  signboard 
presents  an  exceedingly  brilliant  and 
attractive  display,  lighting  up  the  street 
in  the  vicinity  for  a  considerable  distance. 

Father  of  the  Trolley 

Stephen  D.  Field,  who  died  May  18th 
last,  at  his  home,  Stockbridge,  Mass., 
was  widely  known  among  electrical  men 

as  "Father  of  the  Trolley."  In  1879  and 
1880  he  applied  for  patents  on  an  electric 
railway,  including  a  stationary  generator, 
trolley  wire,  electric  car,  under  running 
trolley  and  bonded  rails  for  return  circuit. 
In  August,  1880,  he  built  an  experimental 
line,  using  one  car  carrying  two  persons 
and  operated  it  upon  his  lawn  in  Stock- 
bridge.  Cyrus  W.  Field,  who  laid  the 
Atlantic  cable,  was  his  uncle  and  Stephen 
gave  considerable  attention  to  telegraphy, 
bringing  out  a  number  of  inventions.  He 
died  at  the  age  of  67,  in  the  town  where  he 
was  born. 
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Fire  Pail  Alarm 

The  bright  red  metal  pails  marked 

"Fire"  that  you  have  seen  hanging  on 
hooks  at  the  walls  or  set  on  a  shelf  within 

reach  are  useful  just  as  long  as  they  are 
filled  with  water,  but  on  account  of  evap- 

FIRE  PAIL  ALARM 

oration  they  are  frequently  empty  when 

most  needed — that  is,  in  case  of  fire. 
A  New  Jersey  man  seeks  to  guard 

against  there  being  no  water  in  the  pails 

by  an  alarm  device  consisting  of  an  elec- 
tric bell  and  battery  and  a  float  on  the 

water.  The  float  is  attached  to  a  slidable 

rod  in  guides  on  which  are  contacts  that 
close  when  the  float  lowers  with  the 

water  and  rings  the  bell  at  any  predeter- 
mined point. 

Hunting  Fortune  with  a  Magnet 

By  means  of  an  electric  magnet, 
Captain  T.  P.  H.  Whitelaw  of  San 
Francisco  will  attempt  to  raise  an  iron 
chest  which  contains  $65,000  in  gold 
ingots  from  the  bottom  of  the  bay  off 
Angel  Island.  The  safe  was  dropped 
from  the  hold  of  the  steamer  Corcoran, 
which  was  rammed  and  sunk  in  a  collision 
with  the  steamer  Seminole  in  a  dense 

fog  some  months  ago.  When  the  vessels 
parted,  following  the  collision,  a  section 
of  the  hold  of  the  Corcoran  broke  through 

and  the  cargo  sank.  The  huge  iron  chest 
proved  very  difficult  to  find  but  has  been 
definitely  located.  A  portion  is  covered 
with  drifted  sands  and  it  is  claimed  that 

the  ordinary  methods  of  salvage  would  be 
unable  to  lift  it.  A  huge  magnet  is 
therefore  being  constructed  so  that  with 
the  generation  of  electricity  on  board  ship 
the  enormous  lifting  power  of  the  magnet 
will  be  exerted,  which,  it  is  anticipated, 
will  drag  the  precious  cargo  to  the 
surface. 

Modernizing  Old  Fixtures 
In  thousands  of  homes  there  are  in  use 

old,  antiquated  electric  fixtures  much  too 
costly  and  beautiful  to  discard.  The  only 
objectionable  feature  of  most  of  these 
old  fixtures  is  that  the  lamps  are  held  at 
an  angle.  Experience  has  shown  that 
the  distribution  of  light  is  greatly  im- 

proved if  lamps  are  installed  in  a  vertical 
position.  Therefore  all  modern  fixtures 
are  provided  with  vertical  outlets.  By 
the  use  of  what  is  called  the  angle  cap 

OLD   FIXTURES   MODERNIZED 

socket  the  old  angle  fixtures  may  be  made 
to  hold  the  lamp  in  a  vertical  position  with 
a  marked  increase  in  lighting  efficiency. 

When  the  telephone  first  came  out,  a 
noted  professor  considered  it  a  joke,  lie 
was  induced  to  try  it.  With  a  grin  of 

incredulity  he  shouted  into  the  mouth- 

piece, "Hi  diddle  diddle  I'ollowthal  up." 
Then  he  listened.  "It  says  ■The  eat 
and  the  fiddle,'  "  he  gasped  and  forthwith 
he  was  no  longer  a  doubter. 
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Wireless  on  the  Gold  Coast 

Speaking  of  life  on  the  Gold  Coast, 
progress  in  this  remote  region  of  Africa 

is  slow-,  to  say  the  least,  but  the  erection 
of  a  wireless  telegraphy  post  at  Accra 
seems  to  be  waking  things  up  somewhat. 
Outside  of  army  use,  the  Accra  post  will 
give  the  greatest  aid  to  shipping.  The 
coast  surf  is  so  heavy  that  communication 
between  ship  and  shore  is  often  impossible 
for  long  periods,  during  which  business 
men  became  very  impatient.  Where 
yellow  fever  cases  forbid  vessels  from 
landing,  wireless  will  be  the  only  way  of 
making  connection. 

In  building  the  Accra  Marconi  station 
care  had  to  be  taken  to  use  timber  very 
sparingly,  for  the  white  ants  demolish 
everything  in  the  nature  of  wood.  The 
steel  mast  is  200  feet  high  and  the  building- 
is  of  concrete  bricks.  The  main  aerial  is 

of  the  umbrella  type,  the  second  being  a 
twin  wire  type  aerial.  In  the  station  is  a 
five  horse  power  oil  engine  group  with 

direct  current  dynamo,  besides  54  accu- 
mulator cells. 

There  are  in  the  colony  1,424  miles  of 

telegraph  line  and  50  offices,  also  tele- 
phone exchanges  at  Accra,  Cape  Coast 

and  three  other  places,  but  there  is  great 
difficulty  in  laying  such  lines  through  the 
bush.  Tornadoes  with  heavy  lightning 
discharges  and  a  deluge  of  rain  often 
cause  "disturbances"  in  the  line.  Per- 

haps a  tree  will  fall  and  break  the  cable; 
then  we  have  to  combat  the  extreme 

humidity  of  the  air  and  ground.  Another 
and  more  humorous  foe  is  found,  as  the 
natives  cut  from  20  to  40  feet  lengths  of 
the  wire,  and  the  material  is  twisted  up 
into  bracelets  and  necklets  for  the  decora- 

tion of  duskv  beauties. 

The  Faithful  Magneto 

Depending  absolutely  on  the  faithful- 
ness of  a  small  magneto  for  safety,  Glenn 

Martin,  the  California  aviator,  recently 
put   his  biplane   to  a   really  novel   and 
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HAD  THE   LITTLE   MAGNETO   FAILED,  THE   INTREPID  AVIATOR   WOULD    HAVE   BEEN    DRAGGED    DOWN 
BY  THE  AIR   EDDIES 

extremely  hazardous  use.  In  the  Owens- 
mouth  Road  Race,  near  Los  Angeles, 
Aviator  Martin  was  appointed  official 
Referee  of  the  Course,  with  Frank  Gar- 
butt,  a  prominent  Los  Angeles  automo- 

bile man.  From  the  time  that  Martin 

and  Garbutt  left  the  hangars  at  Griffith 
Park  for  the  Owensmouth  Course,  30 
miles  away,  their  safety  was  constantly 
at  the  mercy  of  the  little  generator  that 

furnished  "juice"  for  the  ignition  in  the 
aeroplane  engine. 

Flying  sometimes  with  Garbutt,  and 
sometimes  alone,  Martin  constantly  risked 
death  as  he  swept  about  the  six  mile 
race  course  to  insure  fair  play  among  the 
competing  automobile  drivers.  At  times 
the  intrepid  aviator  referee  was  in  ex- 

treme danger,  when  he  would  swoop  low 

down  over  the  race  course.  Had  Martin's 
generous  auxiliary  planes  failed  to  grasp 
the  eddying  air  currents,  or  the  electric 
spark  stopped  in  his  motor  for  but  a  few 
seconds,  the  consequences  would  have 
been  almost  unavoidable. 

Traveling  about  40  miles  an  hour,  with 

no  altitude  from  which  to  "volplane" 
off  the  course,  if  Martin's  magneto  had 
failed  he  would  have  been  dragged  down 
by  the  powerful  eddies  of  the  air  that 
followed  the  racing  cars,  which  traveled 
at  a  speed  approximately  twice  as  great 
as  that  of  the  aeroplane. 

Trolley  Car  Conductor  Studying  for 
Grand  Opera 

Barnard  Wasserman,  a  young  trolley 
car  conductor  of  Brighton,  Mass.,  a 
suburb  of  Boston,  is  a  rare  example  of 
the  wonderful  combination  of  ambition 

and  heroic  peristency  which  we  occasion- 
ally, at  prolonged  intervals,  actually 

stumble  upon. 
Coming  to  Boston  as  a  poor  emigrant 

BARNARD   WASSERMAN 
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from  Germany,  this  boy  had  the  aim 
from  the  start  to  somehow,  someway, 
sometime,  become  an  opera  singer. 

Think  of  it  I  A  poor,  foreign  lad,  with- 
out money,  without  friends  or  wealth, 

dreaming  of  becoming  a  performer  in  that 
most  comprehensive  and  exacting  of 

arts  —  Grand  Opera. 
Nevertheless,  from  the  moment  he  got 

on  the  pay  rolls  of  the  Boston  Elevated 
(the  corporation  which  controls  the 
transportation  system  of  Boston),  young 
Wasserman  began  his  unyielding  efforts 
toward  fitting  for  his  exalted  goal. 

He  is  only  21  now,  but  for  five  years  — 
five  long,  patient  years  —  he  has  been 
studying.  He  has  taken  a  thorough 
course  in  a  Boston  conservatory;  has  also 

taken  careful  and  long  training  in  elocu- 
tion and  dramatic  diction;  a  course  in 

acting;  a  course  in  stage  technique;  he 
has  repeatedly  had  offers  of  good  salary 

to  go  on  the  stage  as  an  actor  or  singer  — 
but  this  remarkable  boy  has  had  the  won- 

derful foresight  to  resolve  upon  sticking 
to  his  trolley  car  work  until,  as  he  phrases 

it,  "I  get'What  I  started  for!"  Thus,  his 
next  step  is  to  study  abroad.  That  done, 
he  now  has  the  absolute  assuredness  of 

a  place  with  a  professional  Grand  Opera 
company. 

Buzzer  Reminds  to  Turn  off  Lights 

Through  forgetfulness  lamps  are  left 
burning  in  the  cellar,  attic  or  closet,  and 
current  is  wasted. 

How  often  have  you  glanced  at  the 
house  as  you  left  and  noticed  that  the 
attic  light  was  working  overtime  and  then 
tried  to  remember  whether  it  had  been 

burning  a  few  hours  or  a  few  days?  The 
amount  of  current  thus  wasted  cannot  be 

expressed  in  actual  figures  but  it  is  certain 
that  in  a  year  it  is  considerable. 

This  waste  of  electricity  can  now  be 
effectually  prevented  by  a  switch  and 
buzzer  now  on  the  market.  Both  are 
mounted  on  the  same  base.  When  the 

switch  which  controls  the  lights  is  on,  the 
buzzer  furnishes  a  gentle  though  insistent 
reminder   that   the   lamps   are   burning. 

Portable  Lamp  Combines  Direct  and 
Indirect  Lighting 

Somewhat  of  an  innovation  in  the  use 

of  direct  and  indirect  lighting  systems  is 
a  combination  of  the  two  in  a  portable 
lamp.  The  illustration  serves  to  show  the 
location  of  the  reflector  pointed  towards 

PORTABLE  DIRECT  AND   INDIRECT   LAMP 

the  ceiling  and  the  incandescent  lamps 
for  direct  lighting  arranged  horizontally 
on  a  circle  beneath.  The  lights  in  both 
cases  are  concealed  by  the  shade,  which 
is  usually  either  silk  or  art  glass. 

Most  Modern  Part  of  the  House 

Least  Expensive 

A  great  many  people  would  be  sur- 
prised, says  Mr.  F.  B.  Adams, an  authority 

on  electrical  construction  costs,  to  learn 
that  in  building  a  home  the  electrical 
equipment  need  not  be  more  than  one 
and  a  half  per  cent  of  the  cost  of  the 
house.  That  is,  in  an  $8,000  house  the 

wiring  would  cost  about  $120 — to  include 
a  very  complete  system  of  ceiling  and 
wall  outlets  and  baseboard  receptacles. 

The  many  different  places  and  posi- 
tions in  which  lights  are  used  nowadays 

makes  it  very  desirable^  that  baseboard 
plugs  be  given  due  consideration. 
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LIGHT— THE   SOUL   OF   ART 

That  the  color  of  an  object  is  not  inher- 
ent in  the  object  itself  is  a  fact  not  re- 

alized by  many.  In  other  words,  the 
appearance  of  a  colored  fabric  or  a 

painting  depends  greatly  upon  its  en- 
vironment and  almost  entirely  upon  its 

illumination.  Roughly  speaking,  the  color 

of  artificial  light  is  as  different  from  day- 
light as  ordinary  artificial  light  is  from 

a  ruby  red  lamp.  These  differences  cause 
great  variations  in  the  appearance  of 
colored  objects. 

All  are  familiar  with  the  wonderful 

lighting  effects  produced  upon  the  stage. 
These  effects  are  the  result  of  varying 
the  color  of  the  light  which  illuminates 
the  colored  costumes  and  scenery.  But 
Mr.  M.  Luckiesh,  physicist  for  the 
National  Electric  Lamp  Association,  has 
extended  the  effects  of  stage  lighting  to 
the  field  of  fine  art.  Under  the  title  of 

"Light  and  Art"  he  has  given  a  lecture- 
demonstration  before  various  scientific 

bodies  illustrating  the  wonderful  effects 
obtained  by  controlling  the  color  of  the 
light  which  illuminates  paintings.  These 
same  effects  are  useful  in  a  practical  way 
for  attractive  window  displays  and  the 
like. 

By  actual  demonstration  it  is  shown 
possible  to  paint  two  pictures  on  one 
canvas  the  color  of  the  light  which  illu- 

minates the  canvas  determining  which 
picture  is  visible.  While  the  color  effects 
are  very  striking  and  cannot  be  readily 

produced  in  the  accompanying  illustra- 
tions, the  latter  will  illustrate  feebly 

what  wonderful  effects  can  be  produced. 
The  painting  illustrated  here  shows  a 

mountain  rising  in  the  distance  between 
two  cliffs  near  the  observer.  The  colors 

are  carefully  chosen  so  that  some  will 

appear  colorless  under  a  certain  illu- 
mination. For  instance,  the  view  at  the 

left  shows  the  appearance  of  the  painting 

when  illuminated  by  an  orange-red  light. 
It  is  seen  that  the  mountain  and  valley 
in  the  distance  do  not  appear  in  the 

picture  at  all.  The  reason  for  this  is 
that  the  yellow,  orange  and  red  tints  all 
reflect  the  orange-red  light  equally  well. 
And  when  the  actual  brightness  of  the 
colors  apart  from  their  color  are  kept 
equal  the  appearance  is  as  shown.  By 

varying  the  color  of  the  light  illuminat- 
ing the  painting  from  the  orange-red  to 

yellowish-white  the  mountain  and  valley 
in    the    distance    seem    to    grow    on    the 
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picture.  .  This  is  shown  at  the  right. 
This  opens  an  attractive  field  for  the 
use  of  colored  lights  controlled  by 

rheostats.  For  experimental  and  demon- 
strating purposes    red,  green    and    blue 

lamps  controlled  by  variable  resistances 
are  used  in  a  black  booth  in  which  are 

hung  the  paintings  and  other  objects. 
The  latter  are  viewed  to  advantage 
through  an  opening  in  the  front  side. 

The  Schoop  "Spray  Pistol"  for Metal  Plating 

A  great  future  is  certainly  in  store  for 
the  little  device  by  which  the  Swiss 
inventor  Schoop  is 
able  to  spray  a 
layer  of  metal  upon 
the  surface  of  al- 

most any  object, 
and  he  can  coat 

practically 
all  metals  in 

very  thin 
layers  upon 
other  met- 

ILLUSTRAT1NG  THE 

SCHOOP  "SPRAY 

PISTOL," WITH   D1AGRAMATIC 
VIEW  ILLUSTRATING 

METHOD   OF    APPLYING 
THE  ELECTRICAL 

PRINCIPLE 

als,  stone,  plaster  and  the  like  and  even 
upon  glass,  celluloid,  wood  and  pa- 

per. Even  such  delicate  objects  as  fruit 
and  flowers  can  be  made  to  receive  a 

coating  of  metal,  and  by  using  his  newest 
apparatus  for  spraying  on  gold, 
we  may  expect  to  see 
plated  flowers,  for  instance, 
before  long. 

His  first  apparatus  consisted 
of  a  rather  large 

vessel  or  cham- 
N^  ber   containing 

fine  metal  pow- 

der and  con- 
nected with 

compressed  air 

supply  in  such 
way  that  the air  charged 

with  metal  dust 

came  out  of  a  nozzle  in  a 

powerful  jet  and  the  metallic 
cloud,  as  it  may  be  termed, 
was  forcibly  blown  against  the 
surface  of  an  object.  Thus  the 
object  soon  became  coated 
Math  a  fine  layer  of  metal,  such 
as  aluminium,  German  silver, 
lead  or  the  like,  adhering  firmly. 
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In  his  new  "spray  pistol,"  which  we 
illustrate  here,  he  uses  a  metal  wire,  and 

it  is  fed  forward  through  an  oxy-hydrogen 
gas  flame  so  that  the  flame  melts  the  wire 
and  drives  the  fine  particles  upon  the 
surface  of  an  object,  the  result  being  the 
same.  He  also  intends  to  make  the  device 

do  the  melting  by  the  electric  arc,  and  to 
use  a  hollow  carbon  through  which  the 
gold  wire,  for  instance,  is  fed  down  from 
the  top  and  comes  to  the  bottom  where 
the  carbon  is  forming  an  arc  with  other 
carbons,  so  that  the  great  heat  melts 
the  wire  and  the  metal  drops  down  in  a 
fine  stream  upon  a  powerful  air  jet.  The 
air  thus  drives  the  metal  forward  in  the 

shape  of  a  fine  spray  upon  the  object  to 
be  plated. 

The  compact  little  device  is  held  in  the 
hand  and  it  is  an  easy  matter  to  spray 
almost  any  object  with  metal.  By  using 
a  small  air  wheel,  which  is  turned  by  the 
incoming  gas  itself,  the  metal  wire  is  fed 
forward  automatically  as  fast  as  it  is 
burned  off. 

By  filling  up  molds  -with  metal,  and  it  is 
possible  to  separate  the  metal  by  a  proper 
treatment  of  the  surface  before  coating, 
there  is  an  endless  field  of  usefulness  in 

making  reliefs,  such  as  medals  or  artistic 
plates  from  plaster  molds.  We  illustrate 
a  medal  of  this  kind,  and  all  the  finest 
details  of  artistic  work  are  faithfully 
reproduced.  Mr.  Schoop  also  makes 
aluminium  postal  card  plates  with  very 
handsome  relief  designs. 

Deflated  Tire  Alarm 

The  device  illustrated  may  offer  a  solu- 

tion of  the  automobilist's  worry  lest  he 
may  be  running  with  a  soft  tire.  A 
plunger  is  constructed  within  the  air 
valve  stem  and  the  foot  of  this  is  ad- 

justable so  that  it  may  be  set  to  sound  an 
alarm  at  any  degree  of  deflation.  At  the 
outer  end  of  the  plunger  are  a  pair  of 
electrical  contacts  that  close  when  the 

soft  tire  presses  the  plunger  foot.  These 
contacts  are  wired  to  ring  a  warning  bell 
in  the  machine. 

Dutch  Windmill  to  Display  Crockery 

Carrying  out  the  motion  idea  for  show 
windows,  a  very  simple  device,  which  has 
attracted  considerable  attention  in  a 

crockery  store  window,  is  a  Dutch  wind- 

UNIQUE  CROCKERY  DISPLAY 

mill.  The  vanes  are  covered  with  cloth 

and  upon  them  are  fastened  dishes.  A 
small  motor  is  used  to  run  the  mill  very 
slowly.  Electric  lamps  also  are  attached 
to  the  blades  of  the  mill,  showing  the  dishes 
up  to  a  better  advantage  in  the  evening. 

ALARM    TO   INDICATE    ANY    DECREE    OF    PARTIAL 
DEFLATION 



Electrical  Men  of  the  Times 
JOSEPH  B.  McCALL 

With  the  election  of  Joseph  B.  McCall, 
of  Philadelphia,  as  president  of  the 
National  Electric  Light  Association  at 
the  recent  convention  of  that  organiza- 

tion in  Chicago,  there  came  into  national 
prominence  a  man  who,  forced  to  leave 
school  at  the  age  of  thirteen,  by  pure  grit 
pushed  himself  to  the  topmost  pinnacle 
in  his  profession. 
When  it  became  necessary  for  him  to 

take  up  a  man's  burden  though  but  a  boy, 
Mr.  McCall  entered  a  lawyer's  office  in 
his  native  city,  and  for  the  next  three 

years  his  time  was  divided  between  the 
study  of  law  and  of  stenography,  for  thus 
early  in  life  he  made  up  his  mind  to  be 
proficient  in  his  chosen  profession  and 
to  be  an  expert  stenographer  as  well  as 
an  attorney  of  the  highest  class. 

But  destiny  had  better  things  in  store 
for  him  and  at  the  age  of  sixteen  he  laid 
aside  dusty  tomes  and  pothooks  and 
entered  the  employ  of  the  Pennsylvania 

Globe  Gas  Light  Company  in  Philadel- 
phia. Here  his  energy  brought  him  to  the 

attention  of  the  president  of  the  com- 420 
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pany,  Martin  Maloney,  who  soon  found 
he  could  trust  the  tactful  and  silent  lad. 

Advanced  from  time  to'  time  as  the  years 
went  along  he  attained  a  position  to  assist 
in  the  organization  of  the  Pennsylvania 
Heat,  Light  and  Power  Company,  being 

its  first  secretary  and  treasurer.  "When 
this  corporation  was  absorbed  by  the 
Pennsylvania  Manufacturing,  Light  and 
Power  Company  he  became  president. 

In  1899  came  the  consolidation  of 

practically  all  the  electric  companies  in 
Philadelphia  under  the  name  of  the 

Philadelphia  Electric  Company.  Presi- 
dent McCall  was  placed  at  its  head, 

which  office  he  has  filled  so  acceptably 
ever  since  that  there  has  been  no  thought 
of  a  change  in  the  office.  At  the  time, 
at  the  age  of  but  29,  the  youthful  execu- 

tive found  himself  at  the  head  of  a  con- 
cern with  practically  a  monopoly  for 

supplying  electricity  for  lighting  and 
power  to  a  city  of  a  million  and  a  half 
inhabitants. 

Three  years  ago  Mr.  McCall  was  elect- 
ed president  of  the  Association  of  Edison 

Illuminating  Companies,  an  organization 

composed  of  the  original  companies  re- 
ceiving licenses  from  Thomas  A.  Edison 

to  use  his  patents  in  the  industry.  He 
had  been  active  in  the  association  since 

its  formation  and  the  honor  that  it  be- 
stowed upon  him,  like  that  given  him 

by  the  largest  technical  organization  in 
the  world  at  Chicago  recently,  was  a 
recognition  of  the  ability  of  a  man  who 
has  proved  that  it  was  not  necessary  to 
spend  half  a  lifetime  in  schoolrooms. 

Automatons  in  War 

According  to  press  reports  a  Danish  en- 
gineer has  invented  an  automaton  capable 

of  firing  400  shots  per  minute  by  electricity. 
The  invention  might  be  utilized  to  reduce 
the  mortality  of  war.  Given  the  requisite 

number  of  quick-firing  automatons  on  each 
side,  the  battle  might  be  fought  out  on 

that  line  if  it  took  all  summer ,*to  the  com- 
plete satisfaction  of  manufacturers  of  war 

material  and  with  a  minimum  of  casual - 

Non'Magnetic  Watches 

Many  are  the  owners  of  good  watches 
who  have  found  that  stray  magnetic 
fields  around  electrical  machinery  have 
put  them  out  of  commission,  temporarily 
at  least.  The  reason  for  this  lies  in  the 

fact  that  a  portion  of  the  works  of  the 
ordinary  watch  is  made  up  of  steel,  a 
magnetic  material.  But  there  are 
watches  on  the  market  in  which  the 

main  spring,  balance  wheel,  hairspring, 
escapement  and  in  fact  all  the  parts 
are  made  of  non-magnetic  materials 
which  are  absolutely  unaffected  by  the 
magnetic  fields  which  one  is  likely  to 

encounter  almost  anywhere  in  this  elec- 
trical age.  Moreover,  these  watches  are 

made  with  handsome  thin  model  cases 

and  are  high  class  timekeepers. 

Power  Plant  at  the  Mouth  of  a 

Coal  Pit 
What  is  claimed  to  be  the  only  plant 

in  America  distributing  electricity  from 
the  mouth  of  a  coal  pit  is  located  at 
Chignecto  Mines  in  Nova  Scotia,  Canada, 
now  operated  by  the  Canada  Electric 
Company,  Limited.  The  idea  of  linking 
up  the  coal  beds  by  machinery  with  an 
electric  generator  came  from  Thomas  A. 
Edison.  Coal  from  the  shovels  of  the 
miners  is  carried  in  cars  up  a  sloping  shaft 
where  six  trucks  containing  1500  pounds 
each  are  drawn  by  cable.  When  the 
trucks  reach  the  surface  they  continue 
the  journey  until  they  reach  the  top  of  a 
bankhead.  Here  an  elaborate  system  of 
tracks  and  switches  sends  each  ear  exact- 

ly where  it  is  wanted  and  its  contents  are 
mechanically  dumped  into  rockers  and 
over  screens  which  accomplish  the  curious 
feat  of  automatic  selection.  The  hoi 
coal  continues  on  its  way  into  the  railway 
cars  waiting  below.  The  balance  of  the 

mine  product,  minus  the  slate,  which  is 
removed  by  hand,  is  carried  to  the 
room  by  endless  conveyors  and  enters  the 
mechanical  stokers  without   the  aid  >.'\   a 

fireman,  there  to  generate  electric  ■ 
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Electricity  in  the  Sickroom 

Perhaps  electricity  is  nowhere  more 
directly  useful  than  in  the  sick  room, 
especially  in  warm  weather.  Invalid 
cookery  is  an  art  in  itself  and  it  is  often  a 
problem  to  prepare  food  that  is  appetizing 
for  invalids.  Electric  utensils  solve  this 

problem  most  satisfactorily.  They  are 
not  only  clean  and  .sanitary  but  highly 
ornamental.  Toast  made  on  the  electric 

toast  stove  is  so  crisp  and  hot  and  the 
coffee  is  so  delicious  that  invalid  cookery 
becomes  a  pleasure  and  the  nurse  is  saved 
many  tiresome  steps. 

To  make  good  coffee  in  the  electric 

percolator,  use  one  heaping  tablespoonful 
of  ground  coffee  to  each  cup  of  water  and 
one  extra  spoonful  of  coffee.  Turn  the 
current  on  to  full  heat.  It  will  begin  to 

percolate  as  '  soon  as  the  water  boils. 
Allow  it  to  continue  to  percolate  for  about 
eight  minutes.  It  is  a  good  plan  to  pour 
the  first  cupful  back  over  the  grounds, 
although  that  is  not  necessary. 

A  Tea  Seller  of  Bagdad 

Bagdad,  the  capital  of  the  caliphs,  has 
no  right  to  be  anything  but  interesting 
and  prosperous.  The  mere  mention  of 
the   name    conjures   up    visions    of   the 

INVALID  COOKERY  IS  AN  ART  IN  ITSELF 

422 
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Thousand  and  One  Nights,  noble  relics  of 
past  glories,  mosques,  minarets  and  Oriental 
mysticism,  but  present  day  Bagdad  is  not  to 
be  compared  with  the  Bagdad  of  the  remote 
past.  Perhaps  the  most  brilliant  day  of  the 
year  is  Easter  Sunday,  or  day  of  the  silk  man- 

tles, so  called  on  account  of  the  gorgeous 
garments  worn  at  that  time  by  the  Christian 
women. 
Now  and  then  one  runs  across  a  tea  seller 

of  Bagdad  who  offers  a  picturesque  remi- 
niscence of  the  real  Orient.  A  breakfast 

in  Bagdad  consists  of  a  piece  of  bread 
and  a  glass  of  tea  and  may  be  had  from 
the  street  vendors  equipped  with  their 

Russian  samovar.  The  passer-by  stops 
at  the  open  air  tea  room  amd  imbibes  a 
glass  of  tea.  The  photograph  shows  a 
tea  vendor  drawing  a  cup  of  tea  for  a 
customer  who  is  much  interested  in  the 

process,  while  near  by  is  another  customer 
who  evidently  enjoys  the  brew  as  he 
drains  the  last  drop. 

In  decided  contrast  to  this  is  the 
modern  tea  table  and  the  electric  samovar 

which  operates  on  the  same  principle  as 
its  illustrious  ancestor,  the  Russian 
samovar.  In  the  electric  samovar,  tea 
can  be  made  of  anv  desired  strength  by 

A   BREAKFAST  IN    BAGDAD  AS    CON- 
TRASTED WITH   MODERN, 

ELECTRICAL   WAY 

l|j  raising  or  lowering  the  teaball  which 
jf  is  attached  to  the  cover  by  a  chain. 

The  heating  element  is  a  plain  cyl- 
indrical plate  for  immersion  in  the  liquid . 

Due  to  the  fact  that  the  heater  is  wholly 

immersed,  very  quick  results  are  obtained . 
therefore  the  samovar  is  economical  as 
well  as  convenient.  The  heat  is  always 
under  control.  The  modern  electric 

samovar  is  made  of  heavy  copper-  and  the 
handles  are  of  ebonized  wood.  This 
samovar  holds  six  cups  of  tea. 

Orange  Hearts.  Roll  paste  to  one 
fourth  inch  in  thickness  and  shape  with 
a  small  heart  shaped  cutter,  firsl  dipped 
in  flour.  Arrange  in  an  unbuttered  tin 
sheet  and  hake  until  delicately  browned. 

Split,  fill  with  orange  marmalade,  frost 
with  orange  frosting  and  sprinkle 

chopped  candied  orange  peel  around  die 

edge.     Fannie   Vlerrit'l  Fanner. 



424 POPULAR    ELECTRICITY    MAGAZINE 

P/nns  by  Courtesy  General  Et 

PLANS   FOR   A  $10,000   HOUSE 

Wiring  a  $10,000 
House 

The  house  of  J.  E.  David- 
son of  Montpelier,  Vt.,  is  a 

specific  instance  of  that 
class  of  wiring  for  heating 

devices  using  several  heat- 
ing circuits  as  well  as  many 

outlets  on  the  lighting  cir- 
cuits. The  wiring  plans  of 

this  residence  are  shown  in 

the  accompanying  illustra- 
tions. The  main  supply 

wires  for  both  heating  and 

lighting  for  the  house  enter 

the  attic,  where  is  located  a ' main  double  pole  switch 
and  100  ampere  fuses.  Two 
circuits  lead  from  this 

point,  one  for  heating  and 
one  for  lighting,  each  fused 
for  75  amperes. 

Branching  from  the  light- 
ing mains  are  two  sets  of 

wires,  one  to  the  Edison 

plug  cut-outs,  which  control 
the  five  circuits  for  the 
second  floor,  the  other  to 
the  distribution  for  the  first 

floor  and  basement  light- 
ing. 

One  receptacle  is  wired 
in  the  baseboard  of  each  of 
the  following  rooms :  Living 
room,  dining  room,  den, 
sewing  room,  all  bedrooms, 

nursery  and  bathroom.  In- 
to these  receptacles  any 

sort  of  an  electrical  appli- 
ance can  be  plugged,  as  a 

common  plug  is  used 
throughout.  In  the  sewing 
room  there  is  an  extra 
circuit,  on  which  may  be 
used  a  sewing  machine 
motor,  or  a  flatiron  for 

pressing. Near  the  beds  in  the  two 
front  bedrooms,  flush  plug 

receptacles  are  wired  in,  so 
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that  electric  heating  pads  may  be  con- 
nected for  use  in  cold  weather  for  warm- 

ing the  beds,  or  in  case  of  sickness  may  be 
used  instead  of  the  heavy  and  leaky  hot 
water  bag.  To  the  extra  receptacle  in  the 
bathroom  can  be  attached  electric  devices 

for  heating  water  for  shaving  and  other 

purposes. 
One  circuit  with  a  capacity  of  two 

kilowatts  runs  to  the  laundry,  to  be  used 
for  either  heating  water  or  for  a  motor 
to  furnish  power  to  a  washing  machine 
or  ice  cream  freezer.  The  common  plug 

and  receptacle  is  an  invaluable  con- 
venience, as  any  appliance  can  be  used  in 

any  room;  for  instance,  the  chafing  dish 
in  the  dining  room,  den  or  the  bedroom. 
The  receptacles  are  installed,  generally, 
so  that  a  radiator  can  be  attached  to  take 

the  chill  or  dampness  from  the  rooms 
when  the  furnace  is  not  running,  but  they 

are  of  course  often  used  for  other  pur- 

poses. The  flexibility  of  the  electric  service 
lends  it  to  many  purposes  in  this  modern 
house  and  various  heating  outlets  have 
been  located  in  the  most  convenient 

positions  with  reference  to  the  service 
they  perform.  A  flush  Edison  plug, 
located  in  the  floor  beneath  the  dining 
table,  can  be  used  for  connecting  heating 
devices,  such  as  the  coffee  percolator  or 
chafing  dish,  when  it  is  desired  to  use 
them  on  the  table.  Similarly  in  the  den 
two  flush  floor  receptacles  are  installed, 
one  being  used  for  a  cigar  lighter  and  the 
other  for  a  portable  reading  lamp.  These 
wiring  plans  illustrate  the  excellence  of 
the  electrical  arrangements  and  the  un- 

obtrusive way  in  which  both  lighting  and 

heating  by  electricity  have  been  com- 
bined. 

A  Woman  Delegate 

Mrs.  Anna  B.  Stoops  of  Stuttgart,  Ark., 
enjoyed  the  unique  distinction  of  being 
the  only  woman  delegate  at  the  Chicago 
Convention  of  the  National  Electric. 

Light  Association  last  June.  She  man- 
ages the  electric  light  plant  at  Stuttgart 

and  was  appointed  a  delegate  to  the 
national  convention  by  the  Arkansas 
Association  of  Public  Utilities  Operators. 

"You  see,"  explained  Mrs.  Stoops, 
"I  attended  the  state  convention  in  May 
and  was  then  appointed  one  of  the  dele- 

gates to  come  to  Chicago  in  June,  and,  best 
of  all,  a  check  was  given  me  to  pay  my 
expenses.  Do  you  wonder  I  think  the 
Arkansas  men  are  the  finest  in  the  coun- 

try? They  don 't  hold  any  grudge  against 
a  woman  because  she  has  entered  their 

field.  I  had  to  take  hold  of  our  plant, 
because  after  we  got  it  my  husband  was 
sick  and  could  not  do  much,  so  I  went  in 
to  do  the  office  work;  then  I  just  kept  on 
doing  more  and  more  until  I  now  manage 
everything.  My  husband  became  quite 

deaf  and  often  said  "No,"  when  lie 
should  have  said  "Yes," and  of  course  that 
mixed  things  up,  so  I  had  to  take  hold 

MRS.  ANNA  B.  STOOPS.   DELEGATE  TO  THE 
N.  E.  L.  A.  CONVENTION 

ml  run  the 

.imlk'iuiw  i'i 

ant.  We 

amps  go 
lave  4,500  axte< 
ng  in  Stuttgart, 



The  Social  Side  of  the  Convention 

The  Ladies'  Committee  of  the  National 
Electric  Light  Association  provided  a 
beautiful  entertainment  for  the  visiting 
ladies  during  convention  week  in  Chicago, 
June  2  to  6.  This  incltided  a  reception 
and  dance  in  the  auditorium  of  the  New 

Medinah  Temple,  Monday  evening,  June 
2;  a  musicale  and  tea  in  the  Crystal 
Ballroom  of  the  Blackstone,  Tuesday 
afternoon;  a  matinee  performance  at  the 
Auditorium  Theater  on  Wednesday  for 

the  "Pageant  of  Darkness  and  Light," 
and  an  automobile  tour  on  Thursday, 
starting  from  the  Art  Institute  and  end- 

ing in  Highland  Park.  The  route  was 
along  the  north  shore  of  Lake  Michigan, 
through  the  picturesque  suburbs  of 
Evanston,  Wilmette,  Kenilworth,  Win- 
netka,  Glencoe,  Ravinia,  and  Highland 
Park,  arriving  at  the  Hotel  Moraine  for 
luncheon. 

The  recital  in  the  Crystal  Ballroom  of 
the  Blackstone  Hotel  was  very  artistic. 
The  beautiful  ballroom  formed  a  pleasing 
and  harmonious  setting  for  a  musical 
program  that  was  enthusiastically  ap- 

plauded and  enjoyed  by  about  200  of  the 
visiting  ladies.     Madame  Rosa  Olitzka, 

the  prima  donna  contralto,  and  William 
Morse  Rummel,  violin  virtuoso,  and  Mr. 
A.  Leon  Bloom,  accompanist,  rendered 
an  excellent  program.  Mr.  Rummel  is  a 
son  of  the  late  Franz  Rummel,  pedagogue 
and  pianist,  and  a  grandson  of  Morse,  the 
inventor  of  the  telegraph.  Refreshments 
were  served  after  the  recital  in  the  ball- 

room and  a  number  of  the  ladies  lingered 
for  a  social  chat. 

The  Pageant  of  Darkness  and  Light  on 
Wednesday  afternoon  was  an  effective 

presentation  of  missionary  work  in  differ- 
ent parts  of  the  world.  It  consisted  of 

four  episodes  showing  the  great  need  of 

the  light  of  Christianity  in  the  dark  por- 
tions of  the  world. 

The  automobile  tour  was  an  enjoyable 
outing  long  to  be  remembered.  The  Lake 
Shore  Drive,  Lincoln  Park,  Sheridan 
Road,  the  spacious  summer  residences, 

Hubbard's  Woods,  Ravinia  Park,  and 
Highland  Park  were  at  their  best  during 
this  season  of  the  year.  Thanks  are  due 
Mr.  Homer  Niesz  and  his  able  committee 
for  the  excellent  entertainment  of  the 

visiting  ladies.  All  of  the  automobiles 
were  donated  for  the  drive  and  many  of 

426 
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GUESTS  OF   THE   NATIONAL   ELECTRIC   LIGHT  ASSOCIATION 

the  cars  were  driven  by  members  of  the 
N.E.L.A.  committee.  Mr.  J.  H.  Goehst 
scattered  the  confetti  along  the  road  to 
blaze  the  trail  for  the  cars  following,  and 
often  the  wind  took  a  hand  in  the  scatter- 

ing, but  all  the  cars  finally  arrived  at  the 
Hotel  Moraine  in  plenty  of  time  for 
luncheon. 

Daughters  of  Minerva 

Mrs.  Mary  Pinckard  of  Chicago  has 
made  the  suggestion  that  the  wives  of 

the  Jovians"  and  other  women  allied with  the  electrical  interests,  organize 
themselves  as  the  Daughters  of  Minerva, 
and  the  suggestion  meets  with  such 
favor  that  it  is  quite  likely  that  definite 
steps  will  be  taken  to  organize  the  first 
chapter  in  Chicago  this  fall. 

"I  so  admire  the  brotherly  spirit  of 
the  Jovians,"  said  Mrs.  Pinckard,  "that 
I  very  much  wish  that  we  women  had 
a  similar  organization.  I  am  sure  it 
would  bring  us  together  in  a  way  that 
would  be  interesting  and  enjoyable.  As 
it  is,  our  hixsbands  get  together  at  these 
Jovian  rejuvenations  and  have  a  good 
time  and  become  better  acquainted,  but 
we  women  arc  too  stiff  and  offish.     We 

should  be  more  friendly,  sisterly  and  social, 
and  I  believe  that  we  could  accomplish 
this  through  a  similar  organization.  Now 
I  have  been  going  to  these  conventions 
with  my  husband,  W.  R.  Pinckard,  for 
many  years,  and  while  the  entertainment 
committee  always  provides  for  us  beauti- 

fully, still,  if  we  had  a  chapter  of  the 
Daughters  of  Minerva  in  every  large 
city,  it  would  be  more  interesting  if  we 
women  could  have  our  rejuvenations 

too." 

"Do  you  think  the  Jovians  would  loan 
us  their  manual?"  she  was  asked. 

"I  think  we  could  get  something  i 

nal     ourselves,"     said     Mrs.     Pinckard, 
''something  secret  and  original,   an 
would  not  be  necessary  to  borrow  any- 

thing from  them." 

How  the  Ele&ric  Fan  Happened 

A  mechanical   engineer   was   engaged 
in  mounting  a  marine  propeller.      I 
a  hot  summer  day  and  he  perspired  freely 

wink-    working.      Having   attached 
propeller   to   the   shaft,   he  started   the 
engine    and    stood    behind    the    propeller 
to  observe  its  motion.     The  ihnisi  of  the 
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rapidly  revolving  blades  forced  a  current 
of  air  against  him,  causing  a  quick  evap- 

oration of  the  moisture  of  perspiration. 
He  felt  cool  and  comfortable.  In- 

cidentally he  realized  the  possibility  of  a 
revolving  fan.  The  propeller  was  the 
model.  He  changed  the  curvature  and 
form  of  the  blades  to  suit  the  more  ten- 

uous element,  air;  attached  the  propeller 
to  the  shaft  of  an  electric  motor,  and  thus 

produced  the  electric  fan,  an  epoch  mak- 
ing device. 

Elecrric  Reed  Lamp 

The  electric  reed  lamp  is  a  simple, 

inexpensive  lamp  that  is  especially  desir- 
able for  the  summer  bungalow,  the  porch 

of  a  suburban 

cottage,  or  for 
the  parlor.  The 
shade  and  the 
standard  are  of 
hand  woven 

reed — both 
lined  with  cre- 

tonne, but  this 
material  may 

be  easily  re- 
moved and  a  lining  substituted  to  match 

the  furnishings  of  the  cottage  or  bun- 
galow. The  standard  is  hollow  and 

22  inches  high,  the  shade  22  inches  in 
diameter.  The  lamp  is  equipped  with  two 
pull  chain  sockets,  eight  feet  of  silk  cord 
and  an  attachment  plug  which  makes 
it  possible  to  place  this  lamp  in  any  corner 
of  the  porch  or  in  any  part  of  the  living 
room.  It  is  a  genuine  knockabout  lamp, 
safe  to  handle  and  convenient  and  light 
to  carry.  Many  housewives  are  particu- 

lar in  the  matter  of  having  their  furnish- 
ings harmonize  and  this  lamp  appeals  to 

them. 

The  real  comfort  of  an  electric  fan  is 
never  appreciated  so  much  as  at  meal 
time,  especially  if  you  are  entertaining 
guests.  How  foolish  not  to  enjoy  this 
comfort  when  its  cost  for  a  whole  day  is 
less  than  the  price  of  an  ordinary  loaf  of 
bread. 

A  New  Eledric  Range 

For  electric  cooking,  self  contained  elec- 
trically heated  utensils  are  manifestly 

more  efficient  than  ordinary  utensils 
used  with  hot  plates.  A  new  range 

embodying  this  principle  and  with  im- 
proved materials  for  thermal  insulation 

attracted  considerable  attention  at  the 
recent  convention  of  the  National  Electric 

ELECTRIC  RANGE  EMBODYING   NEW  FEATURES 

Light  Association.  A  new  discovery  has 

been  made  of  an  extremely  light,  refrac- 
tory insulating  material  with  the  remark- 
able characteristics  of  a  higher  thermal 

resistivity  than  has  ever  been  reached 

and  a  very  low  capacity  of  heat  absorp- 
tion or  thermal  lag.  The  results  achieved 

in  this  new  range  are  not  due  to  the 
new  insulating  material  alone,  but  also 
to  the  methods  with  which  this  new 

material  has  been  applied  to  minimize 
heat  losses. 

The  efficiency  of  the  new  range  may  be 
better  appreciated  by  comparison  with 
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some  of  the  old  types.  The  connected 
load  of  the  new  model  is  3,600  watts  as 
compared  with  6,300  watts;  the  oven 
takes  1,000  watts  maximum  as  compared 
with  2,800  watts;  the  hot  plates  each  take 
1 ,000  watts  as  compared  with  1 ,500  watts ; 
the  broiler  takes  1 ,000  watts  as  compared 

with  1,400  watts.  The  operating  con- 
sumption of  this  new  range  is  60  per  cent 

of  the  watthours  of  the  old  type.  In 
keeping  with  the  advanced  electrical  and 

thermal  features  is  the  appearance,  giv- 
ing the  impression  of  substantial  construc- 
tion guaranteed  to  carry  conviction  to  the 

heart  of  any  housewife. 
Other  unique  features  are  the  vegetable 

steam  compartments  of  which,  ordinarily, 
there  are  three,  taking  200  watts  each. 

These  compartments  have  all  the  ad- 
vantages of  so-called  tireless  cookers,  but 

they  cook  as  rapidly  as  hot  plates;  the 
compartments  can  also  be  used  for  slow 
cooking  if  desired,  and  the  hot  plates  and 

vegetable  compartments  are  interchange- 
able and  can  be  varied  in  position  on  the 

stove  top.  It  is  possible  to  start  the  veg- 
etables to  cooking  on  the  hot  plates  and 

then  transfer  them  to  the  tireless  cook- 
ing compartments,  thus  saving  current 

consumption. 

The  Passing  of  the  Punkah 

'Twas  near  the  close  of  a  sultry  East 
Indian  day.  Bombay  had  sweltered  and 
slept  through  the  long  hot  afternoon,  and 
now  as  the  sun  like  a  purple  globe  sank 
beyond  the  Isles  of  Elephantus,  the 
thoroughfares  resumed  the  weird  hum  so 
peculiar  to  Oriental  city  streets.  The 
night  promised  to  be  as  sultry  as  the  day, 
and  finding  that  the  punkahs  merely 
stirred  the  atmosphere  into  active  whorls 
of  heat,  Sterling  started  toward  the 
quays  hoping  to  find  some  relief  from  the 
languid  breeze  moving  gently  inland  from 
the  murmuring  Arabian  Sea. 

As  he  pushed  his  way  through  the 
throng  of  turbaned  natives,  helmetcd 
Europeans,  horses,  bullocks  and  dogs,  and 
all    manner    of    wheeled    vehicles    thai 

crowded  the  esplanade,  the  hand  of  one 
of  the  occupants  of  a  passing  auto  slapped 

him  on  the  shoulder  and  shouted :  ' '  Jump 
in,  Sterling — come  on;  we  are  out  for  a 
breeze.  Lots  of  it  here — plenty  more  at 

the  bungalow." Dawson  owned  a  bungalow  almost  20 
miles  down  the  beach.  About  two  miles 

out  of  town  they  left  the  esplanade  and 
drove  the  machine  along  the  curving 
beach,  running  about  30  miles  an  hour. 
The  breeze  certainly  was  delightful  and 
the  motion  of  the  car  over  the  hard, 
wetted  sands  was  as  smooth  as  the 

rhythm  of  an  Indian  epic.  In  fact,  it 
was  over  all  too  soon.  A  sudden  slowing 
down  and  a  short,  laborious  drag  over 
loose  sand  heaps  under  the  fringing 
cocoanut  trees  carried  them  to  the  portico 
of  the  bungalow.  The  brilliant  light 
streaming  through  the  wide  open  doors 
betokened  little  of  a  cool  interior;  and 
more  disconcerting  still,  Sterling  noticed 
the  entire  absence  of  the  familiar  swinging 
punkahs  of  red  turkey  cloth,  either  on 
the  verandas  or  in  the  inner  rooms. 

Ere  he  could  be  questioned,  Dawson 
passed  into  the  brightly  lighted  drawing 

room  exclaiming:  "Never  mind  the 
punkahs,  shipmates!  I  have  found  some- 

thing better  for  the  punkah  boys  to  do  v 
than  to  pull  the  punkah  strings.  Come 
into  the  coolest  house  in  or  out  of  Bom- 

bay."    And  so  it  was. 
Dawson's  bungalow  was  equipped  with 

an  engine  driven  electric  light  plant, 
which  not  only  furnished  all  the  light  for 

the  house,  go-downs  and  garage  but  also 
for  running  the  electric  fans  installed  at 
many  points  throughout  the  spacious 
rooms.  The  punkah  boys  now  attended 
to  the  engine  and  generator  equipment,  a 
job  much  easier  than  sitting  on  the 
veranda  like  so  many  question  marks 
and  drowsily  pulling  the  punkah  strings 
attached  to  their  big  toes.  They  really 
had  nothing  to  do:  the  plain  operated 

automatically,  running  lights  and  fans 
during  the  evening  and  fans  during  the 
day  without  requiring  practically  any 
attention. 



Tower    over    Quarter 

of  a  Mile  High 

A  spiral  electric  1  ail- 
way  winding  up  a  steel 
tower  1,513  feet  in  height 
is  the  remarkable  design 
of  J.  Emery  Harriman,  a 
noted  Boston  civil  engi- 

neer, for  a  memorial  to 
mark  the  opening  of  the 
Panama  Canal! 

This  ambitious  tower 

project,  if  ever  carried 
out,  would  call  for  a 
$1,000,000  outlay  and 
would  include  a  covered 

amphitheater  within  the 
enormous  tower  to  seat 

100,000  persons,  a  power- 
ful electric  lighthouse  and 

searchlight,  and  a  wind- 
ing footwalk  to  the  sum- 

Hot  Suppers  for  Glas-' 
gow  Night  Police 

The  policeman's  lot  in Glasgow  should  certainly 
not  be  an  unhappy  one. 

He  is,  in  fact,  almost 

pampered,  says  the  Lon- don Daily  Mirror,  for 
Glasgow  has  just  begun 
to  provide  her  policemen 
with  warm  food  and  tea, 
while  they  are  on  night 

duty,  by  means  of  electric 

heaters  or  "hot  plates." These  heaters  are 

placed  in  a  number  of 
telephone  and  signaling 
boxes  at  various  points, 

generally  at  the  junction 
of  several  beats  for 

policemen. 
Now  policemen  will  be 

TOWER  PROPOSED  TO  COMMEMORATE  THE  OPENING  OF  THE    PANAMA  CANAL 

mit,  aside  from  the  spiral  electric  rail- 
wav. 

' '  Electricity  is  the  most  powerful  agent 
in  the  world,  but  it  cannot  get  along  with- 

out cotton.  Millions  of  miles  of  copper 
wire  annually  owe  the  perfection  of  their 
insulation  to  cotton  yarns  or  tape  of 
cotton  cloth.  It  is  estimated  that  the 
sales  in  New  York  market  alone  amount 

to  400,000  pounds  of  yam  weekly." 

able  to  make  their  tea  for  themselves. 

"Twenty  minutes  is  alotted  for  a  supper 

of  ham  and  eggs,"  as  one  constable  re- 
marked, "and  the  'hot  plate'  would  be 

quite  equal  to  the  making  of  such  a  meal."' 

Sir  Henry  M.  Pellatt,  president  of  the 
Toronto  Electric  Light  Company  was,  in 

1879,  the  fastest  "miler"  on  the  continent 
of  North  America,  defeating  the  famous 
Duffy  in  4.32. 
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Thibetan    Prayer   Wheels   Replaced 

by  Motors 

Prayer  wheels  of  all  descriptions  are 
by  bo  means  uncommon  amongst  the 
Himalayan  Buddhists,  and  there  would 
be  nothing  especially  remarkable  about 
the  one  here  shown,  in  a  tiny  Ladaki 
village,  but  for  the  fact  that,  in  conserving 

A  THIBETAN   PRAYER  WHEEL  TO  BE   REPLACED 
BY   A   MOTOR 

the  flow  of  a  mountain  river  in  connection 

with  the  hydro-electric  project  that  is 
shortly  to  furnish  light  and  power  for 
Simla,  it  appears  likely  that  the  flow  of 
a  number  of  little  streams  which  are 
drawn  on  for  water  to  drive  the  rice  and 

prayer  wheels  of  several  small  villages 
will  be,  for  a  part  of  the  year  at  least, 
entirely  cut  off. 

So  the  Government  of  India,  ever 
scrupulously  careful  to  avoid  interfering 
with  the  religious  practices  of  any  of  the 
numerous  peoples  of  that  Empire,  has 
decreed  that  where  the  owners  of  water 

wheels  whose  power  will  be  interfered 
with  by  the  Simla  project  do  not  elect  to 
accept  a  money  compensation  for  their 
loss,  a  motor  shall  be  installed  for  them 
and  power  furnished  free  of  charge.  So 
it  would  appear  likely  that  the  wheel  in 

question  will  send  up  the  first  electrical- 
ly driven  prayers  to  Buddha  in  Nirvana. 

Ozone  Routs  Skunk 

A  few  weeks  ago  a  large  and  healthy 
specimen  of  the  skunk  family  took  up 
his  residence  in  the  basement  of  a  home 

near  Schenectady,  N.  Y.  It  was  not 
until  he  knew  he  was  discovered  by  an 
overbold  fox  terrier  that  the  family 
knew  that  the  skunk  was  there  at  all  — • 
but  oh!  they  knew  it  then.  When  the 
terrier  had  finished  with  Mr.  Skunk  the 
whole  house  was  so  filled  with  the  horrible 

odor  that  the  family  thought  of  moving 
out  for  the  winter.  Airing  the  house  did 
little  good  and  only  seemed  to  spread  the 
trouble  around  the  neighborhood. 

The  owner  of  the  house  had  been  read- 
ing about  the  wonderful  deodorizing 

qualities  of  the  new  electric  ozone  produc- 
ing machine.     He  knew  that  he  was  tak- 

ing an  unfair  advantage  of  any  machine 
to  ask  it  to  tackle  the  odor  of  a  skunk, 
but  it  was  his  only  hope.  The  cellar 
doors  and  windows  were  closed.  The 
little  machine  was  installed  and  started 
on  its  Herculean  task.  In  a  few  hours 
the  odor  of  the  skunk  was  no  more  and 

every  trace  of  the  odoriferous  animal  was 
completely  obliterated,  and  at  a  cost  of 
but  a  few  cents. — Southwestern  Electrician. 

Thirty  thousand  books  and  pamphlets, 
two-thirds  of  which  relate  to  electricity, 
have  been  recently  added  to  the  libraxj  of 
Massachusetts   Institute  oi  Technology. 



The  Yellow  Streak 
F.  H.  M.   RILEY 

It  was  during  his  senior  year  at  college 
that  King  succeeded  in  making  the 
Norbridge  football  team,  and  it  was  in 

the  game  with  James,  the  most  impor- 
tant game  of  the  season,  that  he  first  ex- 

posed his  weakness.  He  was  playing  a 
great  game  and  his  team  had  secured  a 
lead  of  one  field  goal  on  its  opponents. 
With  two  minutes  to  play,  Smith,  the 

right  halfback  on  the  James  team,  re- 
ceived the  ball  from  the  quarter-back 

and  started  around  the  Norbridge  end, 
almost  straight  into  King.  The  latter 
should  have  made  a  desperate  attempt 
to  stop  the  flying  James  halfback,  but 
Smith  was  coming  down  the  field  like  a 

cannonball.  King  stopped — afraid.  It 
was  the  yellow  streak  and  the  swiftly 
galloping  Smith  carried  the  ball  down 
the  field  for  a  touchdown.  Of  course 

Norbridge  lost. 
King  claimed  that  his  ankle  turned. 

Nearly  every  one  believed  him,  and  the 
few  who  did  not,  said  nothing.  To  say 
that  King,  apparently  one  of  the  gamest 
men  on  the  team,  had  proved  a  coward, 
would  have  been  looked  upon  as  rank 
knocking.  He  graduated  as  being  one 
of  the  best  football  players  that  Nor- 

bridge ever  had. 
About  three  years  later,  Thomas,  the 

boss  in  the  testing  laboratory  of  the 
Great  Northern  Power  Company,  rushed 
out  of  his  office  one  morning  and  whis- 

pered a  few  words  to  Roe,  the  foreman. 
Turning  to  King,  Roe  snapped  out: 

"King,  I  want  you  and  Newson  to  go 
over  to  Central  Station  immediately. 
They -are  having  some  trouble  with  one 

of  the  6,600  volt  lines  out  of  the  station." 
The  erstwhile  football  player,  now 

considered  one  of  the  best  high  tension 
men  in  the  employ  of  the  company,  took 
his  hat  and  coat,  slung  his  tool  bag  over 
his  shoulder  and  called  to  Newson,  his 
helper,  who  was  busily  engaged  in  placing 
an  instrument  on  the  board  for  repair. 

They  started  out  together  for  the  station. 

"I  tell  you,  kid,"  said  King,  as  they 

were  riding  to  their  destination,  "there  is 
nothing  like  being  sure  of  yourself,  in  a 
business  like  mine.  A  man  never  knows 

when  he  is  going  to  get  it.  Still,  I  never 
worry,  for  if  I  ever  stopped  to  think  of 
what  might  happen  if  I  touched  a  hot 
bus-bar,  I  would  have  been  lying  in  a 
little  three  by  nine  excavation  some  time 

ago.  That's  the  secret  of  the  whole 

game,  never  be  afraid." Thus  the  conversation  was  carried  on 

the  entire  length  of  the  journey,  for  New- 
son  was  a  tyro  in  the  business  and  was 
very  much  interested  in  the  work  he  had 
chosen.  He  was  pleased  to  think  that 
he  had  been  picked  to  help  one  of  the 
best  men  on  this  job. 

After  a  short  ride  they  arrived  at  the 
station.  It  was  a  monstrous  plant. 
The  great  alternators  roared  and  vibrated 
as  they  rotated  ponderously. 

Following  the  operator  down  the 

narrow  iron  stairs  into  the  "hot-room," 
directly  beneath  the  alternators,  King 
was  told  where  to  look  for  the  trouble. 

The  man  in  charge  returned  to  his  com- 
fortable seat  near  the  entrance  of  the 

BETTER  LOOK  OUT  KING— THIS  LADDER  MAY  SLIP" 
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•plant,   leaving   King   and  his   helper   to 
remedy  the  difficulty. 

The  whole  place  was  teeming  with 
harnessed  power.  The  transformers, 
huge  and  formidable,  buzzed  and  hummed 
sullenly,  as  the  current  was  sent  hurtling 
through  their  coils.  All  around  was  an 
apparently  chaotic  tangle  of  wiring.  But 
the  high  tension  buses  in  their  concrete 
casements  were  marked  plainly,  and  the 
danger  signs  were  placed  at  frequent 
intervals,  that  the  unwary  and  forgetful 
workman  might  have  as  much  protection 
as  possible. 

At  intervals  along  the  copper  bus-bars 
a  small  transformer  was  tapped  on,  and 
a  line  sent  up  to  the  voltmeter  or  ammeter 
on  the  switchboard  above.  At  these 

points  the  bars  were  exposed. 
King  took  out  a  few  necessary  tools 

from  the  bag,  bit  off  a  chew  from  a  dirty 

brown  plug  and  said,  "Well,  this  is  what 
I  like.  I  tell  you,  kid,  there  is  nothing 
like  being  sure  of  yourself  in  this  business. 
I  never  was  afraid  of  anything,  and  as  for 
worrying  about  a  few  thousand  volts  or 

monkeyin'  around  these  little  trans- 
formers— nothing  to  it  at  all." 

After  delivering  these  remarks,  he 
mounted  a  short  ladder  which  his  helper 
had  placed  for  him,  and  proceeded  to  his 
work,  leaving  Newson  to  hand  him  any 
tools  he  might  need. 

He  worked  away  diligently  and  with 
considerable  profanity,  for  the  problem  of 
locating  the  trouble  was  a  little  more 
difficult  than  it  had  promised  to  be  at 
the  start.  Pausing  a  few  moments,  he 
wiped  his  grimy  face  with  a  still  grimier 
handkerchief  and  spat  viciously  on  a  near- 

by transformer.  Leaning  a  trifle  closer 
to  the  exposed  bus,  he  resumed  his  work. 

Newson,  watching  him  closely,  ventured 

a  remark.  "Better  look  out,  King,  you're 
standing  pretty  close  to  that  bus,  and 

this  ladder  may  slip." 
King  laughed  nervously — possibly  de- 

risively. "Don't  worry  about  me.  I 
tell  you  when  you  have  been  in  the  game 

as  long  as  I,  you'll — " He  did  not  finish  the  sentence,  for  the 

KING   LAUGHED    NERVOUSLY— POSSIBLY  DERISIVELY 
— "  DON'T   WORRY   ABOUT   ME  ' 

short  ladder  upon  which  he  was  standing 
slipped  from  under  him,  in  spite  of  the 
desperate  attempt  of  Newson  to  hold  it. 
King  grabbed  wildly  at  the  bus  to  save 
himself  from  falling.  He  clutched  it 
convulsively  and  with  a  low  moan  drew 
himself  up  rigidly  and  then  dropped  to  the 
floor,  where  he  lay  quite  still. 

The  operator  came  down  quickly  as 
soon  as  the  terrified  Newson  could  make 

him  understand  what  had  happened.- 
Together  they  turned  the  prostrate  figure 

over.  Placing  his  hand  over  King's 
heart,  the  operator  looked  up  at  Newson. 
"Dead."  Examining  the  hands  more 

closely  he  said  quietly,  "Not  a  burn  on 
him.  What  do  yuh  know  about  -  what's 
that?  He  grabbed  that  Smithville  bus? 

Why,  man,  that  bus  has  been  dead  for  tin- 

last  two  hours!'' "And  to  think,"  mused  Newson  after 
the  operator  had  left  to  call  the  office, 

"that  he  always  said  he  ' never  was  afraid 

of  anything. ' 
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Radiograms  Audible  to  a  Number 
of  People 

Who  is  the  wireless  operator  who  has 

not  often  regretted  his  inability  to 'make a  number  of  friends  hear  the  wonderful 

sounds  which  he  hears  in  his  telephone? 
He  must  pass  the  receiver  from  hand  to 
hand,  and  each  one  catches  only  a  fugitive 
fragment  of  the  precious  radiogram. 
With  the  use  of  the  following  apparatus 
it  is  possible  to  make  any  messages 

.  received  audible  to  a  room  full  of  people. 
The  simplest  method  is  to  fix  a  large 

horn  of  stout  paper  upon  the  telephone 
receiver.  With  this  one  can  hear  or- 

dinary radiograms  at  a  distance  of  ten  or 
twelve  feet.  But  a  more  striking  result 
is  obtained  by  taking  a  small  microphone, 

MARCONI'S  LATEST  "PACK  STATION 

such  as  is  used  with  ordinary  telephone 
transmitters,  and  placing  its  bell  against 
the  bell  of  the  receiver,  which  is  connected 
with  the  detector.  The  experiment 
succeeds    very    well    if    the    receiver    is 

placed  on  a  table  or  other  flat  surface, 
and  the  bell  of  the  microphone  placed 
aboAre  it. 

The  microphone  is  put  in  the  circuit  of 
two  or  three  Leclanche  cells  or  dry 

batteries  in  series,  in  which  is  an  or- 
dinary telephone  of  small  resistance. 

The  receiver  may  be  attached  to  a  wall, 
and  is  furnished  with  a  large  accoustic 
horn. 

If  a  still  louder  sound  is  desired,  place 
in  contact  with  the  bell  of  the  telephone 

a  second  microphone.  Place  this  micro- 
phone in  circuit  with  a  second  group  of 

cells  and  a  receiver  furnished  with  a 

horn.  The  result  thus  obtained  is  extra- 
ordinary. 

Wireless  by  Horseback 
The  first  of  a  series  of 

experimental  tests  with 
the  new  Marconi  wire- 

less "pack  station"  were 
made  at  Saffron  Walden, 

England,  recently,  under 
the  superintendence  of 
Major  J.  E.  Cochrane. 

The  new  pack  station 
consists  of  a  small  petrol 
motor  and  dynamo, 
transmitter  and  receiver 
and  sections  of  aerial 

masts,  which  reach  to  a 
height  of  30  feet,  all 
fitted  for  easy  convey- 

ance upon  four  pack 
byp,      hompson  horses  and  it  is  claimed 

that  the  station  can  be 

erected  and  put  in  working  order  in  six 
minutes.  The  station  at  Saffron  Walden 
was  erected  upon  the  common  and  wireless 
messages  were  transmitted  and  received 
from  Chelmsford,  a  distance  of  25  miles. 
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A  Double^ Re&ifying  Dete&or 

In  the  detector  described  there  is 
reason  to  believe  that  both  sides  of  the 

cycle  of  the  alternating  current  received 
by  the  aerial  is  rectified  and  applied  to 
the  receivers. 

The  action  will  be  more  easily  under- 
stood by  considering  an  analogous  exam- 

ple, that  of  a  step-down  transformer,  the 
secondary  current  of  which  is  used  for 

charging  storage  batteries  by  the  inter- 
position of  a  suitable  rec- 

tifier. In  Fig.  1  we  have 

a  step -down  transformer 
with  a  secondary  winding 
of,  say,  100  turns,  and  a 
voltage  of  about  20,  be- 

tween the  terminals  (C) 
and  (D).  The  terminal 
(E)  is  taken  at  the  middle 
or  50th  turn.  The  alum- 

inum plates  (A,  Ai)  are 
placed  equidistant  from 
the  central  lead  plate  (L) 
and  the  whole  set  is  placed 
in  a  solution  of  sodium 

phosphate.  (C)  and  (D)  are  connected 
to  (A)  and  (Ai)  respectively.  When 
current  is  turned  on  the  transformer, 

we  ■  obtain  a  pulsating  direct  current, 
+  at  (L)  and  —  at  (E).  This  cur- 

rent is  represented  graphically  by  Fig. 
2.  The  alternating  current,  represented 
by  Fig.  2  (a),  has  been  rectified,  for, 
since   the  current  is  able  to  flow  from 

FIG.  1.    TRANS- 
FORMER 

FIG.  2.     ALTERNATING  AND    RECTIFIED    CURRENT 
WAVES 

the  aluminum  to  the  lead  plate  but  can- 
not flow  from  the  lead  to  the  aluminum; 

when  (C)  is  +,  (D)  is  — ,  and  the  current 
flows  from  (A)  to  (L).  At  the  next 

alternation,  (C)  is  —  (D)  is  +  and  t  he- 
current  flows  from  (Ai)  to  (L).    It  will  be 

noticed  by  comparing  (a)  and  (b),  Fig.  2, 
that  in  (b)  only  one  half  of  the  current 
represented  at  (a)  is  rectified  while  in  (c) 
all  the  current  represented  at  (a)  is 

rectified.  This  principle  of  double  rectifi- 

FIG.  3.  CONNECTIONS  WITH  TWO  PLATE  RECTIFIER 

cation  may  be  very  easily  applied  to  a 
wireless  receiving  set  as  indicated  in 
Fig.  3.  Referring  to  Fig.  1  we  have  an 

ordinary  step-down  transformer  with  the 
electrolytic  rectifier  employing  two  alum- 

inum plates;  in  Fig.  3  we  have  an  air  core 
tuning  transformer  (omitting  sliders,  etc.) 
and  a  detector  with  two  separate  silicon 
elements.  By  comparing  the  operation 
of  the  apparatus  of  Fig.  3  and  that  of 
Fig.  1 ,  we  see  that  the  current  flowing  to 

the  telephone  is  as  represented  graph- 
ically by  (c),  Fig.  2.  If  either  detector 

is  used  separately  results  are  secured 
similar  to  those  obtained  from  a  simple 
detector  and  tuning  transformer. 

The  tuning  transformer  and  detector 
are  mounted  on  a  board  10  by  16  by  34 

inch  of  any  suitable  hard  wood.  The  ends 
of  the  tuning  transformer  are  of  oak  5  1  >y 
5  by  34  inch.  Two  V/2  inch  lengths  of 
slider  rod  }4  inch  square  will  be  required, 
also  five  binding  posts  and  eight  switch 
contact  points.  The  primary  of  the  loose 
coupler  is  wound  on  a  paper  tube  six  inches 
long  and  four  inches  in  diameter,  and  con- 

sists of  about  180  turns  pf  Xo.  22  enam- 
eled wire — about  six  ounces.  Thesecond- 

ary  is  wound  on  a  similar  tube  which  is 

five  inches  long  and  3'4  inches  in  diameter 
and  consists  of  200  turns  o\  No.  26 
enameled  wire.  About  four  ounces  of 
No.  20  wire  will  be  sufficient  for  this 

winding.     Taps  are  taken  out  every  25 
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turns  on  the  secondary  winding.  Al- 
though the  secondary  coil  may  be  made 

to  slide  on  suitable  rods  as  is  customary, 
a  stationary  one  is  perfectly  satisfactory. 
By  taking  out  taps  every  25  turns  there 
are  four  taps  on  each  side  of  the  hun- 

dredth turn. 

FIG.  4.     SWITCHING  ARRANGEMENT 

The  switching  arrangement  will  be 
understood  by  referring  to  Fig.  4,  (a) 
and  (b).  Switch  points  (1,  2,  3,  4)  are 
situated  on  the  arc  of  a  three  inch  circle 
which  has  as  its  center  the  center  of  the 
tuner  end,  and  on  the  other  side  of  the 
circle  the  points  (5,  6,  7,  8)  are  situated 

diametrically  opposite  (4,  3,  2,  1)  respect- 
ively. The  center  of  the  switch  lever  is 

a  piece  of  fiber  Y^  inch  thick  and  ¥&  inch 
wide  by  \}i  inches  long.  The  spring 
brass  pieces  (D,  Di)  are  attached  to 
the  ends  of  this  fiber  piece  so  that  they 
bear  on  the  contact  screws  (1,  2,  3,  4,  5, 
6,  7,  8),  when  the  fiber  switch  lever  is 
rotated.  Short  flexible  leads  are  taken 

from  the  pieces  (D,  Di)  and  are  con- 
nected to  the  binding  posts  (A,  Ai) 

respectively.  Fig.  4,  (b),  gives  proper 
connections  for  the  secondary  taps. 
After  these  leads  have  been  connected 

up  the  ends  are  attached  and  the  slider 
rods  and  sliders  put  in  place  for  the 
primary  tuning. 

A  general  idea  of  the  detector  is  given 
by  Fig.  5,  (a).  The  hard  rubber  standard 
(P)  carries  the  brass  piece  }4  by  4  by  y& 
inch  thick  with  the  adjusting  screws  (A, 
Ax)  which  bear  on  the  spring  brass  piece 
(D)  which  carries  near  its  extremities  the 
screws  that  make  contact  with  the  silicon 

in  the  cups  (C,  Ci).     Two  single  point 

switches  are  mounted  on  the  base  and 

also  two  binding  posts  in  order  to  receive 
the  telephone  cord  tips.  A  complete 
diagram  of  connections  is  shown  in  Fig. 

5,  (b). 
To  operate  the  set  connect  the  two 

primary  sliders,  one  to  the  aerial  and  one 
to  the  ground.  A  small  condenser  of 
about  20  square  inches  of  tin  foil  sep- 

arated by  mica  may  be  bridged  across  the 
receivers.  Adjust  each  detector  sep- 

arately, using  switches  (S)  and  (Si) 
until  the  buzzer  test  gives  a  maximum 
sound  in  the  receivers.  When  the  two 

detectors  have  been  adjusted,  close  both 

switches  and  put  the  switch  of  the  second- 
ary in  such  a  position  that,  say,  50  turns 

are  being  used  for  each  detector,  i.  e., 
contact  points  (3)  and  (6)  are  connected 
up.  Adjust  the  primary  sliders  till  the 
maximum  result  is  obtained,  then  change 
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FIG.  5.    COMPLETE  DETECTOR  AND  CONNECTIONS 

the  position  of  the  secondary  switch  till 
a  maximum  result  is  obtained  again.  It 
will  be  advisable  that  each  switch  be 

opened  occasionally  to  see  that  both 
detectors  remain  in  adjustment. 

I  have  been  able  to  receive  while  the 

phones  were  at  least  three  feet  away  from 
my  ears.  I  would  like  to  hear  from  any 
who  try  this  set  as  I  am  anxious  to  kno\V 
how  it  works  where  the  interference 

is  greater  than  in  Winnipeg. — Alex. 
Polson. 



Experimental  200  Meter  Wave  Sets 
By   PHILIP   E.   EDELMAN 

Part  6 

Wavemeter 

A  wavemeter  is  an  instrument  com- 
prising a  known  inductance  and  capacity 

so  that  its  wave  length  may  be  adjusted 
to  a  definite  value,  and  to  an  indicating 
means  such  as  a  telephone  receiver  or 

vacuum  tube  so  that  the  point  of  reso- 
nance may  be  determined.  There  are 

various  forms  and  modifications,  to  be 
sure,  but  in  each  case  the  instrument 
depends  on  the  fact  that  the  circuit  to  be 
measured  has  the  same  wave  length  as 
that  indicated  by  the  wavemeter  when 
the  latter  is  in  resonance  with  the  given 
circuit.  The  chief  object  of  a  wavemeter 
is  thus  to  measure  the  wave  length  of 
an  unknown  circuit. 

In  practice  the  chief  uses  are  (1)  to 
measure  the  wave  lengths  of  the  primary 
and  secondary  circuits  of  the  transmitter 
and  (2)  to  measure  the  wave  lengths  of 
stations  which  are  received.  Other  less 
common  uses  are  the  determination  of 

curves  showing  the  relation  between  the 
capacity,  inductance,  coupling,  wave 
length,  damping  and  adjustment  of  both 
the  sending  and  receiving  sets. 

Indeed  there  is  nothing  mysterious  or 
complicated  in  a  wavemeter.  Every 
reader  who  has  made,  owns,  or  operates 

a 
Inductance 

FIG.    11.      WAVEMETER 

an  average  station  can  make  and  use 

this  instrument  without  much  difficult}''. 
A  form  of  wavemeter  in  general  use 

and  one  which  is  sufficiently  accurate  for 
the  chief  purposes  just  mentioned  may  be 
constructed  by  referring  to  Figs.  11,  12 
and  13. 

The  Condenser 

Almost  any  form  of  condenser  in  which 
a  uniform  variation  of  the  capacity  is 
possible  is  suitable.  The  maximum 
capacity  need  not  exceed  .001  mf.  and 
may  be  less.  If  you  already  have  such  a 
variable  condenser  it  will  not  be  neces- 

sary to  make  another.  The  type  of 
condenser  illustrated  in  Fig.  12,  even  if 
a  little  difficult  to  construct,  is  best 
adapted  for  the  present  purpose.  The 
dielectric  being  air,  there  is  practically 

Sew 

FIG.    12.      CONDENSER   CONSTRUCTION 

no  loss  in  the  condenser  and  in  case  ^i  a 
breakdown  no  harm  is  done. 

Ten  stationary  and  ten  rotary  plates 

of  No.  20  B.  &  S.  gauge  1  >rass  or  aluminum 
and  with  dimensions  as  shown  should  be 

obtained  perfectly  flat  and  even.  The 
ten  large  semicircles  should  be  placed 

together  and  three  A-  inch  holes  should 
be  drilled  near  the  edge  as  -how  n  at  (A). 
The   nine   small    plates   are   placed    in   a 
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similar  manner,  and  bored,  except  that 

only  one  -^  inch  hole  is  needed  as  shown. 
These  plates  or  similar  ones  can  be  had 
from  supply  houses  ready  cut  for  about 
75  cents.  Brass  or  copper  washers  A 
inch  thick,  Y%  of  an  inch  in  diameter 
and  with  a  ̂   inch  hole  at  the  center, 
also  some  ̂ 2  inch  brass  rods,  are  needed. 

The  assembling  will  be  clear  by  refer- 
ring to  the  figure  (B  and  D).  After  the 

holes  have  been  smoothed  and  burrs 

removed,  a  piece  of  the  ■£%  inch  rod  is 
alternately  passed  through  a  plate  and 
then  a  washer.  The  ends  of  the  rod 
should  be  threaded  with  an  A  die  and 
the  rod  cut  so  short  that  a  short  extension  is 

left  beyond  the  plates,  for  a  handle  in  one 
case  and  supports  in  the  other.  Tightly 

turned  nuts  }4  inch  in  diameter,  ■§%  of  an 
inch  thick,  and  threaded  ■£%  serve  to  hold 
the  plates  in  alignment  so  that  they 
cannot  be  moved  or  shifted.  Obtain 

two  pieces  of  fiber  r§  of  an  inch  thick  and 
cut  out  two  pieces  with  the  shape  and 
having  holes  as  shown  at  (C).  The  holes 
(1),  (2),  (3)  correspond  to  the  holes  of 
the  large  plates  and  the  hole  (4)  is  bored 
so  that  when  the  shaft  of  the  movable 

plates  is  in  place  in  it  and  the  fiber  is 
assembled  on  the  rods,  the  brass  washers 
of  the  movable  plates  will  not  touch  or 
make  contact  with  the  fixed  plates.  Un- 

less this  point  is  observed,  there  will  be 
a  short  circuit.  One  half  inch  will  be 
sufficient  for  the  extension  of  this  hole. 

The  lower  fiber  piece  is  held  in  place  on 

the  rods  by  -^  nuts  and  is  preferably 
spaced  a  little  distance  from  the  lower 
plate  by  washers.  The  upper  fiber  piece 
is  similarly  placed  after  the  plates  have 
been  in  position. 

The  assembled  plates  must  not  rub  or 
touch  each  other  and  must  be  brought 
into  alignment,  the  adjustable  screw 
bearing  at  the  bottom,  shown  at  (D), 
being  a  suitable  means.  The  rotary 
plates  can  then  be  raised  or  lowered  and 
should  be  adjusted  so  that  the  air  spaces 
between  the  plates  are  uniform.  Moving 
washers  should  be  provided  at  the  upper 
bearing   to    take   up    the    thrust.      The 

condenser  should  be  mounted  in  a  dust 

proof  box  or  case.  Connections  are 
taken,  one  from  a  washer  on  the  fixed 
plates  and  one  from  a  brass  strip  or 
brush  bearing  on  the  rotary  shaft  near 
the  top  or  else  from  a  short  piece  of  flex- 

ible wire  soldered  to  this  shaft,  and  these 
leads  should  be  brought  to  binding  posts. 
A  scale  and  pointer  may  be  arranged  on 
the  cover  to  suit.  A  brass  protractor  may 
be  used,  in  which  case  the  rotary  plates 
should  be  entirely  out  of  the  fixed  plates 
when  the  pointer  reads  zero  and  entirely 
within  the  fixed  plates  when  the  pointer 
reads  180  degrees.  The  pointer  can  be 
cut  out  of  a  strip  of  brass  or  aluminum 
and  an  insulating  knob  may  be  used  as 
a  handle. 

Inductance  Coils 

The  inductance  coils  may  be  of  various 
sizes.  Two  coils  are  generally  provided 
for  this  type  of  instrument,  one  for  short 
wave  lengths  (those  less  than  300)  and 
one  for  longer  wave  lengths  (those  from 
300  up).     This  classification  is  arbitrary 

* 

Standard  Unnnown 

FIG.    13.     CALIBRATION 

and  can  be  varied  but  serves  for  conven- 
ience. By  remembering  that  the  wave 

length  of  the  circuit  depends  upon  the 
product  of  the  capacity  and  the  induct- 

ance, it  is  evident  that  the  same  capacity 
will  serve  for  both  long  and  short  wave 
lengths  provided  that  the  inductance  of 
one  coil  is  made  with  a  larger  number  of 
turns  than  the  other.  The  inductance 
coils  should  be  wound  on  forms  or  hoops, 
a  diameter  of  six  or  nine  inches  being 
suitable.  Both  coils  may  be  wound  on 
the  same  form  if  desired,  the  terminals 
being  brought  out  to  separate  binding 
posts,  and  the  two  coils  well  insulated 
from  each  other.    The  coil  for  low  wave 
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lengths  may  have  one  dozen  evenly 
wound  turns  of  No.  18  or  20  insulated 

wire  and  the  large  coil  may  have  twice 
this  number  or  24  turns  of  the  same  wire 

wound  as  before.  The  coil  should  be  pro- 
vided with  a  mounting  similar  to  that 

shown  in  Fig.  11.  The  inductance  in  this 
case  is  turned  around  so  that  the  high 

binding  posts  are  connected  to  the  con- 
denser for  high  wave  lengths  and  vice 

versa. 
Calibration 

This  form  of  wavemeter  is  best  cali- 
brated by  comparison  with  a  standard 

wavemeter.  One  method  of  doing  this  is 

shown  in  Fig.  13.  The  standard  wave- 
meter is  used  with  a  buzzer  as  a  sending 

station  and  the  wavemeter  to  be  cali- 
brated is  used  as  a  receiving  station,  and 

the  two  are  compared.  Thus,  if  the 
standard  wavemeter  is  set  at  150  meters, 
the  condenser  of  the  unknown  wavemeter 

is  adjusted  until  the  loudest  sound,  or 
point  of  resonance,  is  indicated  in  the 
receiver. 

The  wave  length  of  the  unknown  cir- 
cuit, the  new  wavemeter,  is  then  the 

same  as  that  in  the  standard  circuit  and 

should  be  so  noted.  Other  points  are 
found  in  the  same  manner,  the  usual 
method  being  to  find  the  standard  wave 

length  corresponding  to  that  of  the  un- 
known wavemeter  when  the  condenser 

of  the  latter  is  set  at  certain  points,  as 

15°,  30°,  45°,  60°,  75°,  90°,  etc.,  or  more 
often  30°,  60°,  90°,  120°,  150°,  180°. 
(These  points  on  the  condenser  are  often 

numbered  5,  10,  etc.,  instead  of  15°,  30°, 
etc.)  The  points  thus  obtained  and  the 
corresponding  wave  lengths,  found  by 
adjusting  the  condenser  of  the  standard 
wavemeter  to  produce  resonance  in  the 
new  wavemeter  at  these  equidistant 
points,  are  then  plotted.  A  smooth 
curve  is  drawn  through  the  points  found. 
When  two  coils  are  used  for  short  and 

long  wave  lengths  respectively,  the 
operation  is  repeated  with  the  other  coil 
in  circuit.  This  calibration  will  be  done 

for  you  for  a  nominal  sum  by  the  Bureau 
of    Standards    at    Washington,     D.    C. 

vSchools  will,  in  many  cases,  do  the  work 
for  little  or  nothing.  A  five  point  con- 

denser determination,  that  is  one  in 
which  the  wave  length  is  found  for  five 
points  in  the  condenser  adjustment,  is 
sufficient  for  the  purposes  to  which  this 
article  is  limited.  It  is  then  assumed  that 
other  wave  lengths  found  by  comparing 
the  distance  up  and  distance  out  of  other 
points  of  the  curve  will  be  substantially 
correct.  s 
The  curves  for  the  two  inductance 

coils  are  plotted  separately  and  must  be 
used  independently  even  if  plotted  on  the 
same  sheet  of  paper.  Whether  you  have 
a  wavemeter  calibrated  in  this  way  or 
purchase  one  already  calibrated  in  this 
manner,  the  curves  or  plotted  points, 
furnished  apply  only  to  the  particular 
instrument  and  are  useless  for  an  instru- 

ment with  different  dimensions.  Indeed y 
if  the  capacity  or  inductance  of  the  same 
instrument  is  accidentally  altered  so  that 
the  pointer  does  not  indicate  the  same 
adjustment  as  at  the  time  of  calibration, 
the  calibration  must  be  done  over  again. 

Figure  14  shows  such  a  curve  for  a 
particular  wavemeter.  The  reading  of 
the  condenser  is  plotted  up  and  down 
against  the  corresponding  wave  length. 

Thus  for  a  reading  of  75°  on  the  condenser 
when  the  small  coil  is  used,  the  wave 
length  is  220  meters,  while  the  wave 
length  with  the  larger  coil  is  458.3  meters. 
Any  wave  length  can  be  found  in  this 
manner,  by  running  the  eye  over  from  the 
point  corresponding  to  the  condenser 
reading  to  the  curve  and  then  down  to  the 
wave  length  scale. 

Operation 

As   has   already   been    indicated    this 
article  is  limited  to  the  chief  uses  oi  the 

wavemeter,  the  uses  which  concern  the 
average  reader.  The  following  methods 
are  the  simplest  forms  for  the  purpose 
indicated,  and  should  be  familiar. 

With  the  transmitter.  For  all  deter- 
minations in  which    !  •  kilowatt  or  less  is 

used  at  the  station  a  telephone  receiver 
and  detector  must  be  used  as  an  indicator 
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as  the  radiation  is  ordinarily  too  weak  to 
operate  a  vacuum  tube,  and  the  average 
reader  does  not  have  access  to  any  other 
indicator.  The  inductance  coil  for  either 
the  short  or  long  wave  lengths  as  the  case 
may  be  is  connected  in  series  with  the 
condenser  while  the  telephone  receivers 
and  detector  are  shunted  about  the  two 

as  shown.  Series  connec- 
tions may  also  be  used 

but  are  less"  desirable. 
The  detector  and  phones 
used  may  be  the  same  as 
for  any  receiving  set,  a 
crystal  detector  being 
preferred.  Having  tested 
the  detector  as  for  regu- 

lar receiving,  place  the 
wavemeter  a  few  feet 

away  from  the  sending 
helix  or  oscillation  trans- 

former and  while  the 

sending  key  is  depressed 

adjust  the  variable  con- 
denser until  the  indica- 

tion is  loudest  in  the  telephone  re- 
ceiver. The  wavemeter  should  be  moved 

far  enough  away  to  allow  this  point 
of  resonance  to  be  distinguished  by 
a  weak  sound.  A  poorly  tuned  set  will 
give  several  loud  points.  Even  a  tuned 
set  will  appear  to  give  several  points  if  the 
wavemeter  is  too  near.  A  shunt  around 

the  phones  will  cut  down  the  sound  to  a 
point  where  it  can  just  be  heard.  The 
wave  length  is  then  found  from  the  par- 

ticular curve  as  has  been  explained. 
To  find  the  proper  connections  of  the 

transmitter  for  desired  wave  lengths, 
measure  the  transmitter  first  with  the 

aerial  and  ground  disconnected  so  that 
only  the  primary  circuit  is  energized  and 
then  measure  again  with  only  the  aerial 
and  ground  in  circuit,  the  condenser 
being  out  of  the  circuit.  Vary  the  num- 

ber of  turns  of  the  inductance  in  each  case 

and  note  the  readings.  To  get  a  certain 
wave  length,  as  200  meters,  it  is  then  only 
necessary  to  connect  the  number  of  turns 
in  the  circuit  found  for  a  200  meter  wave 

length  and  to  connect  a  corresponding 

number  of  turns  in  the  aerial  circuit 
which  were  found  for  this  wave  length 
when  the  condenser  was  not  in  circuit. 
Thus  if  the  condenser  circuit  gives  200 
meters  with  one  turn  of  the  primary 
inductance  and  the  aerial  gives  this  wave 
length  when  4^  turns  are  in  circuit,  the 
connections  should  be  made  in  this  ratio. 74^t 
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WAVEMETER  CURVES  SHOWING  WAVE  LENGTH   READING 

WHEN   CONDENSED  SCALE   INDICATES  75° 

In  order  to  determine  whether  or  not 

the  other  crest  of  the  emitted  wave,  or 
the  second  hump,  is  over  200  meters  and 
if  so  whether  or  not  it  is  more  than  one 
tenth  of  the  principle  hump  in  intensity, 
the  wavemeter  should  be  removed  as  far 

away  from  the  transmitter  as  is  possible 
without  making  the  received  impulses 

non-recording.  The  relative  strength  or 
intensity  of  the  signals,  received  at  the 

two  adjustments  of  the  condenser  indicat- 
ing resonance  with  the  two  humps,  must 

then  be  judged.  If  both  waves  are  equal- 
ly loud  or  if  the  high  wave  is  the  louder 

and  is  considerably  over  200  meters,  the 
set  requires  better  adjustment. 

This  is  but  an  approximate  method  but 
serves  nearly  as  well  as  a  resonance  curve 

plotted  with  the  aid  of  a  commercial  wave- 
meter having  a  finely  adjustable  poten- 

tiometer. The  potentiometer  is  used  for 
the  determination  of  the  relative  intensi- 

ty. This  point  is  generally  determined 
by  the  radio  inspectors  at  the  time  of 

inspection,  the  usual  method  being  simi- 
lar to  that  just  described. 
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With  the  receiver.  In  order  to  deterrnine 

the  wave  length  of  a  station  from  which 
signals  are  being  received,  it  is  only 
necessary  to  place  the  inductance  of  the 
wavemeter  near  to  the  primary  winding 
of  the  tuning  inductance  so  that  the  two 
coils  are  parallel  and  form  a  kind  of  loose 

coupler  themselves.  The  regular  receiv- 
ing circuit  is  then  tuned  to  get  it  in  the 

best  possible  resonance  with  the  incoming 
waves  and  the  wavemeter  is  used  as 

described  for  the  transmitter,  its  con- 
denser being  adjusted  until  the  point  of 

resonance  is  found.  Another  method  for 

this  same  purpose  is  to  use  a  buzzer  with 
the  wavemeter  in  a  manner  similar  to 

that  which  has  been  described  for  cali- 
bration. 

In  order  to  determine  whether  the 

received  impulses  are  coming  in  on  the 
short  or  long  waves  either  in  the  case  at 
hand  or  in  the  calibration  of  another 

wavemeter  by  the  method  already  de- 
scribed, the  coupling  is  reduced  so  that 

the  signals  are  just  audible.  In  the  case 
at  hand,  an  increase  in  audibility  with  an 
increase  in  the  primary  wave  length  (that 
is,  an  increase  in  the  primary  turns  of  the 
tuner  or  a  shunt  capacity)  means  that 
the  long  waves  are  being  received.  If 
on  the  other  hand  the  intensity  of  the 

received  signals  increases  when  the  pri- 
mary wave  length  is  lowered  (that  is,  when 

less  primary  turns  are  in  circuit  or  less 
shunt  capacity  is  used)  the  lower  wave  is 
the  one  that  is  received. 

With  a  wavemeter  one  can  find  the 

wave  length  of  all  the  stations  within 
range  and  tabulate  this  information  for 
ready  reference  with  the  following  plan: 

Wave  Lengths 

High    Low 
Stations  Operator     Date  Wave  Wave        Note 

2D  A  Berri         6/1   ...  200 
20,  K  Hubbard  6/1  380  195  Highfaiijt 
2JV  Lent  6/2  390  205  High  faint 

NAH  B'klyn,  N.Y.  6/2  780.:.    Special 
2IA  Royce        6/3   ...  200  High    not 

found. 

Note.    Above  figures  are  assumed  and  used 
for  illustration  only. 

( The  End) 

The  Siege  of  Adrianople 

The  siege  of  Adrianople  will  go  down 
in  history  not  only  as  a  fine  example  of  a 
gallant  defense  by  Turkish  soldiers  against 
the  attacking  armies,  but  it  will  secure  a 
special  niche  because  there,  for  the  first 
time  in  warfare,  wireless  telegraphy 
played  a  notable  part  in  aiding  the  brave 
defenders  of  the  besieged  city.  The 
story  of  the  siege,  when  it  comes  to  be 
told,  will  be  one  of  absorbing  interest,  and 
it  is  impossible  not  to  contrast  this  siege 
with  others  of  which  one  reads  in  military 
history  or  which  are  within  the  recollection 
of  older  persons. 

Adrianople  enjoyed  a  great  advantage 
by  the  use  of  wireless  telegraphy  over,  for 
instance,  Paris  during  the  last  siege,  when 

that  city  could  only  connect  with  the  out- 
side world  by  balloons  and  carrier  pigeons. 

Sixty-four  balloons  ascended  from  Paris 
during  the  siege  of  1870-1871,  and  two  of 
these  were  blown  out  to  sea  and  were 

never  heard  of  again;  several  on  their 
descent  were  captured  and  a  good  many 
were  fired  at  with  more  or  less  damage 
while  in  the  air. 

Adrianople  was  not  dependent  on  this 
unreliable  method,  for  by  the  use  of 
Marconi  wireless  stations  the  government 
at  Constantinople  was  kept  in  touch  with 
all  that  took  place  in  and  around  the  city. 
No  one  knows  the  value  of  a  wireless 

station  more  than  Shukri  Pasha,  who 
with  his  gallant  Turks  kept  his  flag  flying 
over  Aclrianople  during  153  stubborn 
days.  Although  the  city  possessed  only 
one  small  portable  post,  he  communicated 
daily  with  the  capital.  Situated  at  a 
commanding  point  on  a  hill  by  the  clock 
tower,  the  little  station  did  its  work  well 
and  encouraged  the  commander  in  a 
defense  that  won  the  admiration  of  the 
whole  world.  Constantinople  was  kepi 

constantly  informed  o\  the  city's  Io^m's 
during  the  bombardment  and  at  the  end 
it  was  with  a  pang  o(  regret  thai  one  read 

his  message  determining,  ere  he  surren- 
dered, to  blow  up  the  wireless  telegraph 

-t.it  ion. 
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Homemade  Artcraft  Fixtures  of  Wood 

DESK  LAMP 

Although  primarily  intended  for  use 
on  the  writing  desk,  this  little  lamp  will 

find  several  appropriate  nooks  and  cor- 
ners about  the  house  where  its  presence 

will  be  welcome.  The  general  illumina- 
tion is  rather  faint  as  most  of  the  light  is 

DIMENSIONS  OF  DESK  LAMP  AND  ALSO 
AN   OIL  BURNER  THAT  MIGHT  BE  USED 

IF   CURRENT  IS   NOT  AVAILABLE 

By  JOHN  D.  ADAMS 

Part  II 

thrown  downward.  A  small  eight  or 

ten  candlepower  electric  globe  is  about 
the  correct  strength,  but  if  no  current  is 

available  an  "oil  candle"  may  be  used. 
This  is  nothing  more  than  a  kerosene 
lamp  burner  having  a  tubular  reservoir 
as  shown  in  the  accompanying  sketch. 
These  may  be  had  for  50  cents  and  can 
be  substituted  for  the  electric  globes  in 
most  of  the  lamps  of  our  series. 

The  constructive  features  are  a  com- 
bination of  those  met  with  in  the  candles 

and  the  hall  light  previously  described. 
The  four  thin  hardwood  boards  for  the 

shade  will  first  be  trimmed  up  to  size 
and  planed  off  on  their  edges  so  as  to 
make  a  perfectly  close  fitting  corner 
seam.  Mark  off  the  design  on  a  piece  of 
paper  and  then  transfer  it  to  each  of  the 
four  sides.  Saw  out  with  a  fine  scroll 

saw,  and  file  the  edges  smooth.  With 
glue  and  very  fine  wire  nails  put  the  four 
sides  together.  Generally  it  will  be 
found  advisable  to  glue  small  strips  along 

the  inside  lower  edges  to  prevent  Warp- 
ing. The  base  block  and  the  four  small 

blocks  at  the  corners  are  now  in  order 
and  must  be  finished  with  almost  mathe- 

matical accuracy  or  the  effect  will  be  en- 
tirely lost.  Mortise  a  square  hole  in  the 

center  of  the  base  for  the  lower  end  of 

the  post  which  must  now  be  prepared. 
Tenon  the  lower  end  and  build  out  the 

top  with  four  small  pieces  fitted  oh  with 
bevel  joints  at  the  corners.  A  hole 
about  the  size  of  a  lead  pencil  should 
now  be  drilled  clear  through  the  center  of 
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the  post  and  the  upper  end  hollowed  out 
slightly  so  that  an  ordinary  brass  socket 
will  set  in  snugly.  As  soon  as  the  four 
small  angle  blocks  are  made  ready,  the 
putting  together  may  commence.  Use 
glue  and  a  few  small  wire  nails  set  in 
from  below.     Be   sure  that  the  post  is 

square  with  the  base.  Procure  four 
pieces  of  heavy  copper  wire  or  strip  brass 
and  bend  them  to  form  the  projecting 

arms  that  support  the  shade.  The  wood- 
work should  now  be  stained  and  finished, 

the  brackets  screwed  on,  the  electric  cord 
run  down  the  center  hole  and  out  to  one 

side  below  the  base,  and  the  socket  fitted 
in  place.  The  socket  should  be  of  the 
kind  operated  by  a  small  hanging  chain. 
It  now  only  remains  to  place  the  fancy 
glass  or  colored  paper  in  the  shade  and 
the  lamp  is  complete. 

IMA  NO   LAMP 

A  most  practical  and  artistic  source  of 
light    for  the  piano   is  the  tall,  portable, 

piano  lamp.  In  the  accompanying  de- 
sign a  very  graceful  standard  and  base  is 

secured  by  a  simple  combination  of  -a 
few  pieces  of  wood.  The  shade,  which 
is  rather  large  to  construct  of  wood,  is 

made  from  a  very  heavy  brand  of  card- 
board used  in  building,  instead  of  lath 

and  plaster.  This  material  is  about 
three-sixteenths  of  an  inch  thick  and  can 
be  worked  just  like  wood,  except  that  it 
has  no  grain. 

The    dimensions   of   one   of   the    four 

sides  of   a  shade  having  a   slight  angle 

PIANO   LAMP 

such  as  this  one  are  rather  misleading  as 

will  lie  seen  from  the  small  diagram  giv- 
ing  the  dimensions  and  pattern  for  one 
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DETAIL  OF   PIANO   LAMP 

CORNEK   STRIP  OF   PIANO 
LAMP   SHADE 

DIMENSIONS   PIANO  LAMP 

side.  Saw  out  the  four  pieces  to  the 
proper  form  and  plane  the  slanting 
edges  off  at  an  angle  that  will  form  good 
close  corner  seams.    The  pattern  should 

h'M   ^       first  be  drawn  out  full 
size  on  paper  and  then 
transferred  to  each  of 
the  four  sections.  Saw 
out  with  the  scroll  saw 

and  sandpaper  the 

edges  smooth.  Touch 
them  up  with  a  little 
black  paint  and  when 

dry,  sand  again.  We 
must  now  make  four 

triangidar  corner  strips 
of  wood  to  fit  into  the 

four  inside  angles  of 
the  shade.  The  shape  of  these  strips  will 
prove  very  deceiving  as  will  be  seen  from 
the  small  sketch  which  gives  the  proper 
cross  section.  The  four  sections  of  the 
shade  are  then  nailed  or  screwed  to  these 

strips,  after  which  the  corner  seam  on 

the  outside  may  be  bound  with  passe- 
partout tape.  A  block  with  beveled  edges 

should  now  be  fitted  into  the  top  of  the 
shade,  and  the  entire  structure  gone  over 
with  a  dull  black  paint.  Usually  a  little 

very  fine  sandpaper  can  be  used  to  advan- 
tage and  also  a  second  coat  of  paint. 

Either  silk  or  colored  paper  will  give  ex- 
cellent results  as  a  lining.  Bead  fringe 

may  be  purchased  by  the  yard  in  almost 
any  color  and  adds  considerably  to  the 
general  appearance  of  the  lamp. 

Start  the  woodwork  with  the  center 

post,  trimming  off  the  top  perfectly 
square,  as  upon  this  depends  the  setting 
of  the  shade.  Plane  the  sides  tapering 
above  the  tops  of  the  four  long  brackets 
and  then  work  out  the  fluting  with  a 
sharp  gouge,  finishing  with  sandpaper 
wrapped  around  a  piece  of  round  wood. 
The  lower  end  is  to  be  finished  with  a 

half-round  groove  and  a  dull  point. 
As  so  much  depends  on  having  a  grace- 

ful curve  for  the  four  long  brackets,  se- 
cure a  large  sheet  of  paper  and  lay  out 

the  entire  bracket  full  size.  Transfer 

the  pattern  to  the  wood  which  must  be 
thoroughly  seasoned  and  then  saw  out, 
leaving  a  liberal  margin  for  finishing 
down  to  line.  Too  much  attention  can- 

not be  given  to  this  feature  of  the  work. 
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These  brackets  may  be  secured  to  the 
post  by  means  of  wooden  dowel  pins  and 
glue,  which  method  permits  the  entire 
fitting  to  be  tested  before  applying  the 
glue.  The  four  sections  of  the  circular 
shelf  which  it  will  be  noted  are  not  full 

quadrants,  are  now  to  be  prepared  and 
attached  with  glue  and  nails  set  in  from 
below. 

Two  or  four  lights  may  be  arranged  as 
shown  in  the  sectional  sketch.  Ordinary 

porcelain  outlets  are  attached  to  triangu- 
lar blocks  to  give  them  the  proper  angle. 

The  electric  cord  may  be  permitted  to 

drop  directly  to  the  floor  or  can  be  con- 
cealed within  the  post  if  a  sufficiently 

long  boring  bit  is  at  hand. 
Stain  as  desired,  apply  a  suitable  filler, 

H 

rub  off  the  surplus  and  when  dry  sand- 
paper lightly.  Finish  with  a  good  rub- 

bing of  wax.  Attach  the  shade  with  a 
long  screw,  place  the  top  decoration,  and 
the  lamp  is  complete. 

CHANDELIER 

It  is  admitted  that  the  chandelier  that 

forms  the  subject  of  the  accompanying 
illustration  looks  like  a  rather  formidable 
task  for  home  construction.  True 

enough,  the  amount  of  labor  is  con- 
siderable, but  there  are  really  no 

structural  difficulties  that  have  not  al- 
ready   been    met    with    in    this    series. 

DIMENSIONS   OF   CHANDELIER 

SECTION   OF   CHANDELIER   SHADE 

There  is  always  more  sat- 
isfaction in  making  some- 

thing that  looks  quite  dif- ficult and  it  the  reader 

will  observe  the  following 

he  will  be  amply  rewarded 

and  agreeably  surprised. 
First  make  the  four 

shades,  and  while  work- 
ing on  (hem  forget  all 

about  the  resl  of  the  job. 

Concentrate  on  having  all 
four  exactl}  alike.  \c\i 

ge,t  out  the  four  curved 
brackets,  and  have  no 
other  thought  than  that  of 
making  four  brackets  that 
will   he   identical   in   every 
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respect.  In  other  words  subdivide  your 
work,  and  then  concentrate  on  each  sub- 
division. 

The  bodies  of  the  shades  are  made  in 

exactly  the  same  manner  as  those  pre- 
viously described.  Fit  the  four  sides 

closely  together,   and  then   saw   out  the 

Make  a  full  sized  paper  pattern  and  saw 
each  one  out  therefrom.  Smooth  up  the 
edges  while  all  four  pieces  are  clamped 
together,  and  cut  a  narrow  slot  in  the  top 
of  each  one  for  the  wires.  The  length  of 
the  center  post  must  be  determined  from 
the  height  of  the  ceiling.     Build  out  the 

CHANDELIER 

openings  with  the  scroll  saw.  Smooth 
the  edges  and  join  up  with  glue  and  fine 
wire  nails.  Next  fit  in  the  tops,  provid- 

ing a  round  opening  in  each  for  the  sock- 
et. Four  small  wooden  boxes  should 

now  be  made  to  enclose  the  sockets  as 

shown  in  the  accompanying  sectional 
view.  See  that  the  sockets  have  real 

long  keys,  and  cut  a  slot  in  one  side  of 
each  box  so  that  the  key  may  project 
through.  Do  not  fasten  the  pyramid 
shaped  tops  just  yet. 

The  four  brackets  are  now  in  order. 

lower  end  by  the  addition  of  four  half- 
inch  pieces,  fitted  around  neatly  with 
beveled  edges.  A  hole  for  the  wires 
should  now  be  drilled  down  the  center  to 

a  point  where  the  brackets  connect.  If 
a  long  bit  is  not  at  hand  take  the  piece  to 
some  electrical  shop  where  one  will  be 
found. 

The  two  small  blocks  on  the  lower  end 

of  the  center  post  should  now  be  pre- 
pared and  attached,  after  which  the  ceil- 

ing plate  is  in  order.  The  larger  block 
should  be  neatly  beveled  around  the  four 
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edges  and  the  smaller  one  mortised  to  re- 
ceive the  end  of  the  center  post,  which  is 

then  to  be  tenoned  to  match.  After  mak- 
ing the  four  small  blocks,  fasten  the  two 

larger  ones  together,  fit  in  the  post  and 
glue  on  the  small  blocks.  The  four  large 
brackets  are  now  to  be  attached,  care  be- 

ing taken  that  they  all  set  square  with 
the  centerpost.  The  four  shades  are  now 
to  be  connected  to  the  ends  of  the  brack- 

ets, using  glue  and  a  few  nails  set  in 
from  the  inside  of  the  small  boxes  sur- 

rounding the  sockets.  Run  the  wires 

from  the  sockets  along  the  grooves  pre- 
viously made,  connect  them  properly  and 

then  run  them  up  the  hole  in  the  center 
post.  It  may  be  that  the  reader  will 
again  find  it  necessary  to  have  recourse 
to  the  local  electrician  for  help  with  the 
wiring. 

Air  Pressure  Fire  Alarm 

If  the  air  in  a  closed  vessel  is  heated 

it  expands  and  in  case  it  cannot  get  out, 
pressure  is  exerted  upon  the  walls  of  the 
vessel. 

The  accompanying  illustration  shows 
a  fire  alarm  device  having  hollow  vessels 

AIR  PRESSURE  ALARM 

located  along  a  pipe  which  at  one  end  has 
a  U-shaped  bend  containing  mercury. 
A  pocket  in  which  terminate  two  wires  is 

provided  so  that  when  pressure  of  expand- 
ing air  in  the  pipe  forces  the  mercury  over 

into  the  pocket  an  electric  circitit  is 
closed  and  an  alarm  sounded.  A  patent 
upon  the  device  has  been  issued  to 
Alexander  Allen  and  Thomas  Bowling, 
Wellington,  New  Zealand. 

Polarity  Indicator 

Perhaps  no  question  is  asked  more  o 
ten    by    amateur    electricians    than    this 
How  do  you  find  the  polarity  of  a  pa 
of  terminals  or  a  feeder?     The  little  ii 

strument  described  here  is  for  that  pur- 
pose although  it  can  be  used  for  many 

other  purposes.  Of  course,  there  are 
many  ways  for  finding  the  polarity  of  a 

SHOWING    DIRECTION   OF   FIELD   WHEN 
CURRENT   IS   FLOWING   IN   A   WIRE 

line,  but  this  one  is  easy  to  carry  out  and 
the  instrument  can  be  converted  into  an 

ammeter  or  voltmeter,  a  battery  tester, 

etc.,  providing  the  user  knows  the  ele- 
mentary principles  of  electro-magnetism. 

When  a  wire  is  carrying  a  current  it 
is  surrounded  by  a  magnetic  field,  the 
magnetic  lines  of  force  being  concentric 
with  the  wire.  If  a  small  compass  needle 
be  held  close   to   the  wire   it  will  point 
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FIG.  2.    DIAGRAMMATIC  SKETCH  OF  THE  POLARITY 

INDICATOR 

in  a  definite  direction  at  any  position. 

The  direction  of  a  magnetic  field  is  al- 
ways assumed  to  be  coincident  with  the 

direction  the  north-seeking  pole  of  the 

needle.  Thus  in  Fig.  1  is  shown  the  di- 
rection of  the  field  when  current  is  flow- 

ing away  from  the  observer  along  the 
horizontal  wire  shown  in  cross  section  ai 

(a)  and  also  when  it  is  flowing  toward 
the  observer  along  wire  (In  From  the 

observer's  point  of  view  (b.)  is  the  posi- 
tive wire.  If  wo  did  nm  know  the  direc 

tion  of  the  current  the  compass  needle 
would  indicate  the  direction  oi  the  field 
around  the  wire. 

If  wo  imagine  that  wo  are  turning  a 

right-handed  screw  in  the  direction  of 

the  linos  <a'  force  the  direction  in  which 
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the  screw  moves  is  also  the  direction  of 

the  flow  of  current.  This  simple  law  is 
the  basis  of  a  full  understanding  of  the 
direction  of  rotation  of  a  motor,  the 

polarity  of  a  generator  and  many  other 
electro-magnetic  phenomena. 

If    current   was    always    flowing    in   a 

wire  its  polarity  could  always  be  deter- 

of  being  small.  The  complete  instrument 
is  shown  in  Fig.  3.  Here  the  coil  con- 

sists of  eight  turns  of  No.  18  wire. 

FIG.   3.      POLARITY   INDICATOR.   COMPLETE 

mined  by  means  of  the  compass  needle. 
Sometimes  however  we  are  obliged  to  de- 

termine the  polarity  when  no  current  is 
flowing. 

The  instrument  here  shown  was  de- 

vised for  that  purpose.  Fig.  2  is  a  dia- 
grammatic sketch  of  it.  The  lamps  are 

110  volt  with  carbon  filament.  If  a  110 
volt  circuit  is  to  be  tested  use  terminals 

(d)  and  (e).  If  220  volts  are  to  be 
tested  for  polarity  use  (d)  and  (f). 

Mark  terminal  -(d)  positive  and  note  in 
which  direction  the  north  pole  of  the 
needle  points  when  (d)  is  connected  to 
a  positive  terminal.  It  will  point  in  the 
opposite  direction  if  (d)  is  connected 
to  the  negative  pole.  By  short  circuiting 

the  lamps,  a  dry  cell  can  be  used  to  de- 
termine which  direction  the  needle  points 

when  (d)  is  connected  to  the  positive 

pole  (the  carbon  of  the  battery).  By  ex- 
perimenting with  the  number  of  turns  of 

small  wire  to  be  used  in  the  coil  a  bat- 
tery tester  can  be  made  by  comparing  this 

instrument  with  an  ordinary  tester  and 
making  a  scale  to  fit.  An  ingenious 
amateur  can  make  this  instrument  answer 

many  purposes  while  it  has  the  advantage 

Laying  Tracks  in  South  Africa 
The  corporation  of  the  Borough  of 

Durban,  South  Africa,  has  adopted  a 
new  process  for  laying  the  car  rails  of 
the  municipal  system.  Instead  of  laying 

the  rails  on  a  bed  of  concrete  and  keep- 
ing them  parallel  to  one  another  with 

light  steel  ties  screwed  to  the  web  of  the 

=f%    ̂ ^t   <S/eeper  /aid  in  Concrete 

METHOD  OF  LAYING   STREET  CAR  TRACKS 

rails,  sleepers  made  of  old  car  rails  are 
inverted,  and  laid  in  a  bed  of  concrete, 

A  piece  of  iron,  technically  termed  a 

"clip,"  of  the  shape  shown  at  (A)  is  now 
slipped  along  the  sleeper  (D)  ;  the  rail 

is  put  into  position  and  a  wedge-shaped 
piece  of  iron  (B)  is  driven  under  the 
bridge  (C)  of  the  clip  and  above  the 
flange  of  the  rail,  thus  holding  the  rail 
firmly  down  to  the  sleeper.  The  whole 

job  is  now  welded  into  a  solid  mass. — 
H.  Sinclair. 

Just  161  years  and  two  months  ago  the 
fifteenth  of  this  month  Benjamin  Frank- 

lin went  forth  with  his  kite  and  proved 
that  lightning  and  frictional  electricity 
are  identical.  The  date  of  this  epoch- 
making  experiment  according  to  the  best 
authority  was  June  15,  1752. 



Elementary  Ele&ricity  for  Pra&ical  Workers 
By  W.  T.  RYAN 

Chapter  V  —  Fundamental  Laws  and  Equations 

Ohm's  Law.  We  often  hear  the  expres- 
sion, "We  do  not  know  what  electricity- 

is."  This  statement  is  misleading,  for  while 
it  is  true  that  we  do  not  know  what  its 

ultimate  nature  is,  we  do  know  a  great 
deal  about  the  laws  which  govern  the 
action  of  electricity.  For  example,  we 
know  that  the  strength  of  a  continuous 

current  varies  directly  as  the  electromo- 
tive force  and  inversely  as  the  resistance 

of  the  circuit,  or  using  our  usual  units, 
the  amperes  (current)  flowing  through  a 

circuit  are  equal  to  the  volts  (electro- 
motive force)  divided  by  the  ohms 

(resistance) .    This  may  be  written : 
E 

where, 

I  =  current  in  amperes. 
E  =  electromotive  force  in  volts. 
R  =  resistance  in  ohms  of  the  whole  circuit. 

As  an  illustration,  let  the  electromotive 

force  of  a  dynamo  be  110  volts,  its  resist- 
ance 0.1  ohm,  and  the  external  resistance 

1.0  ohm. 
E  =  110 
R  =  1.0+0.1  =  l.l  ohms 

E     110 
1=  —  =   =  100  amperes. 

Ohm's  law  may  be  written  thus: 
E 

"  I 

or  it  may  be  written : 
E=IR. 

The  left  hand  side  of  the  last  equation 
is  the  voltage  of  the  source  of  supply, 
while  the  right  hand  side  is  the  voltage 
necessary  to  send  the  current,  I,  through 
the  resistance,  R. 

Ohm's  law  may  be  applied  to  each 
individual  part  of  the  circuit  as  well  as  to 
the  whole  current. 

If,  in  Fig.  9,  the  voltages  between  the 
terminals  of  the  resistances  Ri,  R_>,  and 

E 

R3  are  represented  by  Ei,  E2,  and  E3, 
and  a  current,  I,  is  sent  through  the 
circuit,  it  is  found  experimentally  that: 

E,  =  IRlf  E2  =  IR2  and  E3  =  IR3. 
E,    E2    E3 

Ri    Rj    R3 

The    equation    E  =  IR    enables    us    to 
understand  the  difference  between 

R, 
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[Direct  Current        k—  E3       H Generator 
FIG.  9,      RESISTANCES   IN   SERIES 

meters  and  voltmeters.  An  ammeter  (or 
the  ammeter  and  its  shunt)  carries  the 
whole  current  and  as  a  rule  is  similar  to  a 

voltmeter  except  that  it  is  provided  with 
a  shunt,  whereas  a  voltmeter  is  provided 
with  a  high  resistance  in  series  and  is  then 
connected  across  the  line  instead  of  in 

series  with  it.    See  Fig.  10. 
The  current  which  flows  through  the 

voltmeter  is  a  loss  to  the  supply.  The 
object  of  the  resistance  is  to  keep  the 

current  as  small  as  possible.  The  instal- 
ment acts  really  as  an  ammeter,  in  that 

its  deflection  is  caused  by  the  current 

flowing  through  it.  This  current  multi- 
plied by  the  resistance  of  the  voltmeter 

gives  us  the  voltage,  therefore  the  scale 
may  be  marked  in  volts.  That  ammeters 
and  voltmeters  work  on  the  same  princi- 

ple is  shown  by  the  fact  that  many  instru- 
ments may  be  used  for  both  purposes,  [f 

for  example,  .01  o(  an  ampere  will  cause  a 
full  scale  deflection  and  external  resist- 

ance be  added  bringing  the  total  resist- 
ance Up  to  10,000  ohms,  then  a  full  scale 

deflection  would  be  (.01  I  \  (10000)  =  100 
volts. 

449 
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Some  instrument  makers  accomplish 
the  same  results  by  using  on  their 
ammeters  just  a  few  turns  of  heavy  wire 
and  on  their  voltmeters  a  large  number  of 
turns  of  very  fine  wire. 

From  the  above  it  is  evident  that  to 

compare   two   or   more   ammeters   they 

Voltmeter Ammeter 

10,     CONNECTIONS  OF  AMMETEK  AND 
VOLTMETER 

should  be  connected  in  series ;  if  two  volt- 
meters are  being  compared  they  should 

be  connected  in  parallel. 
Resistance.  The  resistance  of  a  con- 

ductor depends  upon  its  length,  its  area, 
and  upon  the  material,  and  to  a  small 
degree  upon  its  temperature.  Resistance 
of  a  wire  in  ohms  equals  its  length  in  feet 
divided  by  its  area  in  circular  mils  and 
this  result  multiplied  by  the  resistance 
of  a  wire  of  like  metal  one  circular  mil  in 

diameter  and  one  foot  long. 
This .  statement  is  sometimes  written 

in  abbreviated  form  as  follows,  the  Greek 
letter    p    being    used    to    represent    the 
resistance    of    the    circular    mil-foot    of 
wire : 

L 

R  =  -XP 

The  resistance  of  all  metals  varies  with 

the  temperature,  the  variation  of  pure 
metals  being  about  one  per  cent  for 

2l/2°  C.  The  temperature  coefficient  of  a 
material  is  defined  as  the  increase  in 

resistance  for  a  temperature  rise  of  one 
degree  C,  the  increase  being  expressed 

in  terms  of  the  resistance  at  0°  C.  This 
may  be  reduced  by  combining  different 
metals.  The  temperature  coefficient  of 
manganin,  for  example,  is  zero. 

Table  of  Specific  Resistances  and  Temperature 
Coefficients 

Resistance  of  a    Tempera- 
Material  wire  one  foot         ture  co- 

long  and  .001  in.  di-  efficients 

ameter  at  0°  C Copper  (annealed)  ....  9.529  .00428 
Aluminum  (annealed)  . .  17.48  .0039 
Iron  (pure)    60.00  .00453 
German  Silver    125 .  70  .  00044 
Manganin  (approx.)  ..  .  300.00  .00000 
Lead    115.10  .00387 
Mercury      565.9  .00072 

If  the  resistance  of  the  shunt  field  of  a 

dynamo  at  20°  C.  (68°  F.)  is  100  ohms, 
what  is  its  resistance  if  the  temperature 

of  the  field  increases  to  60°  C? 
The  resistance  at  0°  C.  is: 100 

RQ=   =92.1  ohms. 1  + (.00428)  (20) 

The  resistance  at  60°  C.  would  be: 
Rt=92.1  [l  +  (.00428)  (60)]  =  115.45  ohms. 

Under  working  conditions  the  tempera- 
ture of  electrical  machinery  rises  about 

40°  C,  which  causes  a  considerable  in- 
crease in  the  resistance.  The  increase  in 

resistance  may  be  used  as  a  measure  of  the 
temperature  of  those  parts  inaccessible  to 
a  thermometer  by  reversing  the  above 

process. In  contrast  to  the  metals,  the  resistance 

of  liquid  conductors  and  of  carbon  de- 
creases with  increasing  temperature,, 

therefore  we  say  they  have  a  negative 
temperature  coefficient.  The  resistance 
of  a  carbon  incandescent  lamp,  for 

example,  at  its  normal  burning  tempera- 
ture is  less  than  one-half  what  it  is  at 

70°  F. 
Resistance  in  Parallel.  The  resistance 

of  several  conductors  connected  in  series 

is,  of  course,  the  sum  of  their  individual 
resistances.  The  resistance  of  two  or 

more  resistances  in  parallel,  as  shown  in 
Fig.  11,  is  the  reciprocal  of  the  sum  of  the  | 
individual  reciprocal  values,  that  is: 

1 

R  =   

1111 

Ri    R2    R3    R4 

Kirchhojf's  Rules.  (1)  The  sum  of  the 
currents .  flowing  toward  any  branch 
point  in  a  network  is  equal  to  the  sum  of 



POPULAR    ELECTRICITY    MAGAZINE 
451 

the  currents  flowing  away  from  that 
point.  (2)  In  any  closed  circuit  the  sum 
of  the  products  of  current  and  resistance 
taken  all  the  way  around  the  circuit  is 

R, 
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FIG.    II.      RESISTANCES   IN   PARALLEL 

equal  to  the  sum  ofxthe  voltages  in  that 
circuit. 

Kirchhoff 's  rules  are  required  for  solv- 
ing a  network  of  wires,  as,  for  example, 

the  one  shown  in  Figure  12. 

the  values  of  ii,  {%,  is,  \i,  \-0,  and  i«  may  be 
found  from  the  above  equations. 

Example  illustrating  the  application  of 

Kirchhoff's  rules.  A  120  volt  dynamo, 
Fig.  13,  and  a  storage  battery  are  con- 

nected in  parallel  to  a  number  of  lamps 
whose  combined  resistance  is  one  ohm. 

The  voltage  of  the  battery  is  116  and  the 
resistance   of  the  battery  circuit  is   0.1 
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* 
^ 

1  Dynamo 

FIG     13.     APPLICATION   OF   KIRCHHOFF'S   RULES 

"ll  + 

\i4 

Kc 

'1 

A^
 

i$\. 

*6 

i. 
F 

i D 

FIG.    12.     ILLUSTRATING    KIRCHHOFF'S   RULES   FOP. 
SOLVING  A   NETWORK  PROBLEM 

At  the  point  A  we  have, 

(1)  ii  —  i2  —  i3  =0 
At  the  point  B  we  have, 

(2)  i2-i4-i5=0 
We  do  not  know  whether  the  current, 

i4,  is  flowing  up  through  BD  or  down  as 
indicated.  I  have  assumed  that  it  is 

flowing  down.  If  this  assumption  is 
wrong  it  will  be  indicated  in  the  final 
solution  by  the  obtaining  of  a  negative 
value  for  i4. 

At  the  point  C  we  have, 

(3)  i5+io-ii=0 
Considering  the  closed  circuit  ABCF 

(4)  E  =  i1r1+i2r2+i6r5 
Considering  the  closed  circuit  ADCF 

(5)  E  =  it  ri+ia  r3  +  i6  \\ 
Considering  the  closed  circuit  ABD 

(6)  0  =  i2r2+i,  i-4-isrs 
If  E  and  ri,  r2,  r3,  r.i,  r5  and  r,;  arc  known 

ohm.  The  resistance  of  the  dynamo 
circuit  from  (B)  to  (A)  is  0.1  ohm.  Will 
the  battery  be  charged  or  discharged  and 
what  will  the  current  be  in  the  battery 
circuit,  the  lamp  circuit,  and  the  dynamo 
circuit? 
We  will  assume  the  battery  is  being 

charged.  If  it  is  discharging  we  will  get 
a  negative  value  for  i2.  Considering  the 

point  (A)  we  have 

(1)  i,-i2-i3=0 Considering  the  dynamo  and  battery 
circuit  we  have 

(2)  0.1  ii+0.1  i2  =  i20-116=4 
Considering    the    dynamo    and    lamp 

circuit  we  have 

(3)  0.1  i1+L  =  120 
Transposing  equation   (2)   and   multi- 

plying by  ten  we  get 
(2l)  i2  =40  —  1! 

Transposing  equation  (3)  we  gel 

(3l)  i3  =  120-0.1  i> 
Substituting  the  values  of  i-  and  i;  from 

(2,)  and  (3^  in  (1)  we  gel 
ii-40+ii  -120+0.1  it  =0 •2.1  i,  =  1(50 

ii  =  7(5.  M>  amperes. 

The  currenl  taken  by  the  lamps  is 

found  from  equation  (31): 
i      L20-(0.1)  (76.19)     112.38  amperes. 
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The  current  through  the  battery  circuit 

is  from  equation  (21), 
i2  =40-76.19  =-36.19  amperes. 

The  battery  is  therefore  being  dis- 
charged, instead  of  charged,  and  supplies 

36.19  amperes  to  the  lamps.  The  re- 
maining 76.19  amperes  of  the  112.38 

amperes  taken  by  the  lamps  is  supplied 
by  the  dynamo. 

There  are  two  great  and  fundamentally 
important  differences  between  electric 
circuits  and  magnetic  circuits  in  that 
electrical  resistance  depends  simply  on 
the  length  and  area  of  the  wire,  whereas 
magnetic  resistance  depends  also  upon 
the  degree  of  saturation  of  the  iron;  and 
in  that  work  must  be  done  to  continue 

sending  a  current  through  a  resistance, 
the  energy  appearing  as  heat,  whereas  in  a 
magnetic  circuit  once  a  field  is  established 
the  maintenance  of  the  field  represents 
no  expenditure  of  energy.  Not  even  a 
trace  of  the  energy  expended  in  the  field 
coils  of  a  dynamo  is  transformed  into 
magnetism,  but  is  all  transformed  into 
heat  in  the  resistance  of  the  field  coils  and 

may  be  calculated  from  the  formula, 
Watts  =  PR. 

Hysteresis.  If  a  piece  of  iron  is  magne- 
tized and  the  magnetizing  force  be  re- 

moved, the  iron  does  not  become  com- 
pletely demagnetized.  A  certain  mag- 

netizing force  in  the  opposite  direction 
must  be  applied  in  order  to  reduce  the 
magnetism  to  zero.  This  property  of 
iron  is  called  hysteresis  and  the  energy 
required  to  reduce  the  magnetization  to 
zero  again  is  termed  hysteresis  loss. 

Eddy  Currents.  When  a  mass  of  iron  is 

subjected  to  a  constantly  changing  mag- 
netism, as  for  example  the  armature  of  a 

dynamo  or  the  core  of  a  transformer, 
electromotive  forces  are  set  up  in  the 
iron  which  produce  currents  at  right 
angles  to  the  direction  of  the  lines  of 
force.  They  are  called  eddy  currents. 
They  represent  a  loss  of  energy  which 
appears  as  heat  in  the  iron.  This  loss  is 

reduced  to  a  very  small  value  by  laminat- 
ing the  iron  circuit  so  as  to  make  it  con- 

tinuous in  the  direction  of  the  lines  of 

force  but  discontinuous  in  the  direction  in 

which  the  eddy  currents  flow.  From  his 
experiments  Dr.  Steinmetz  also  evolved 
expressions  for  the  power  loss  due  to 
eddy  currents. 

The  armatures  of  direct  current  dyna- 
mos have  projecting  teeth,  therefore  the 

flux  density  between  the  armature  and 
the  pole  faces  is  greatest  opposite  the 
teeth  and  is  very  much  less  opposite  the 
slots.  As  the  armature  revolves  this 

causes  some  eddy  currents  in  the  pole 
faces.  To  reduce  this  loss,  the  pole  faces 
in  addition  to  the  armature  are  sometimes 
made  of  laminated  iron. 

Portable  Floor  Light 

To  save  lighting  expense  in  large  the- 
atres and  auditoriums  during  cleaning 

operations,  there  are  provided  floor  and 
baseboard  outlets  to  which  portable  fix- 

PORTABLE   FLOOR  LIGHT 

tures  constructed  as  shown,  may  be  at- 
tached. With  casters  screwed  on  the 

bottom  the  lights  are  moved  from  place 

to  place  within  the  length  of  the  exten- 
sion cord. 

The  school  department  of  Boston  is  to 
inaugurate  a  school  of  practical  arts  in 
the  Roxbury  district  in  which  electric 
apparatus  and  appliances  will  have  a 
conspicuous  part. 
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The  Architect  and  the  Electrical 
Contractor 

Three  architects  at  lunch  the  other  day- 
were  discussing  the  relative  merits  of 

certain  electricians.  Said  one,  "Collins  is 
a  tip-top  fellow,  as  honest  as  the  day  is 
long.  He  has  every  intention  of  following 
specifications  and  his  men  are  thoroughly 

reliable,  yet  do  you  know,  I  believe  I'll 
have  to  stop  his  figuring  in  my  office." 
"Why  so?"  said  the  second.  "He's  so 
careless,"  replied  the  other.  "Now  here's 
a  sample — I  go  on  the  job  and  discover 
that  four  or  five  wall  outlets  in  a  room 

which  is  to  be  paneled  are  set  so  low  that 
when  the  carpenters  come  along  to  put 
in  their  panels,  the  outlets  will  have  to 
be  moved.  Collins  very  good  naturedly 
moves  them  after  considerable  delay. 
Then  I  find  the  wrong  kind  of  switches 
being  put  in  and  an  outlet  or  two  left 
out  in  one  room  and  a  couple  more  lo- 

cated in  the  wrong  place  in  another,  not- 
withstanding that  the  plans  and  specifi- 

cations are  correct  and  specific. 

"Now,"  he  went  on,  "Collins  doesn't 
do  these  things  intentionally.  The  whole 
trouble  is  caused  by  his  not  watching  the 
work  himself,  to  see  that  it  is  right.  He 
seems  to  think  that  it  is  the  place  of  an 
architect  to  see  that  the  wiring  is  correct ; 
he  thinks  he  can  fall  back  on  me — that  I 

Avill  keep  his  work  straightened  out." 
"You  will  find  Henderson  a  dandy 

electrician,"  said  the  third  architect,  "and 
I  advise  you  to  have  him  do  some  of 

your  work.  Here's  the  way  he  handles 
mine:  To  begin  with,  when  I  ask  him  to 

figure  he  always  gets  in  his  bid  prompt- 
ly ;  it  is  typewritten  and  clear  so  you 

don't  have  to  take  a  day  off  to  ferret  out 
what  he  is  driving  at.  Next,  if  he  is 
awarded  the  contract,  he  sees  that  a  set 

of  plans  and  specifications  is  given  him 
and  these  are  studied  until  he  knows  the 

job  from  beginning  to  end. 

"His  next  move,"  the  architect  went 

on,  "is  to  find  out  exactly  when  I  want 
him  to  begin  work  and  he  is  careful  to 
make  an  appointment  with  me  in  advance 

at  the  building  to  check  over  every  outlet 
show  on  the  plan. 

"Now  the  next  thing  on  the  program 
is  entirely  original  with  this  man ;  I  never 
saw  it  done  before  though  I  wonder  why 
other  contractors  do  not  adopt  the  same 
custom.  After  approving  the  location  of 
every  outlet,  Henderson  has  his  foreman 
mark  their  position  on  the  building  with 
blue  chalk,  then  I  chase  the  owner  around 
to  approve  them  and  the  job  is  ready  for 
his  man  to  start  work.  You  have  no  idea 

what  a  help  this  chalking  up  of  outlets 
is  to  owners  who  do  not  sense  their  loca- 

tion until  they  see  them  marked  in  this 
manner.     Often  it  saves  many  changes. 

"I  went  to  a  building  recently  to  start 
the  electrical  work  and  there  wasn't  a 
sign  of  either  plans  or  specifications  on 
the  job.  The  foreman  asked  me  to  locate 
the  outlets  for  him.  Where  are  vour 

plans?  I  asked.  He  had  none.  How  do 

you  expect  me  to  remember'where  outlets 
are  and  locate  them  without  plans  ?  Well 

he  didn't  know,  but  his  boss  had  told  him 
that  I  could  show  him  where  the  outlets 

'were  to  be.  This  is  a  thumb-hand  way  of 
doing-  business  and  bound  to  annoy  any 
architect.  There  is  often  so  much  trouble 
over  the  little  details  of  electrical  work 

that  by  the  time  the  architect  gets  his 

building-  finished,  and  the  owner  has 
moved  in,  the  architect  is  about  ready  to 
give  up  his  profession  and  go  into  some 
other  business. 

"After  a  contractor  is  known  to  ho 

thoroughly  reliable,  it  isn't  price  that 
counts.  Many  an  electrician  is  paid  more 
than  his  competitors,  because  he  is  know  n 

to  be  'on  the  job.'  " — /..  /?.  Christie  in 
Electron. 

The  choice  between  two  kinds  of  si  root 

lighting  was  left  lo  29  trolley  car  motor- 
men  in  a  tesl  made  in  Switzerland.  One 

street  was  lighted  by  arc  lamps  ami  an- 
other by  metal  lilament  lamps.  The  metal 

filament  lamps  were  considered  the  hot- 
ter by  25  oi  flic  men.  the  chief  reason 

assigned  being  that  these  were  least  irri- 
tating to  the  eyes. 
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Auction  Sales  in  Holland. — Auction 
sales  can  now  be  carried  on  by  electricity, 
according  to  a  new  method  which  has 
been  introduced  in  Holland.  The  pro- 

verbial quietness  of  the  people  in  that 
country  accounts  for  the  success  of  the 
method  there,  and  no  doubt  most  people 

would  be  glad  to  do  aWay  with  the  ob- 
jectionable noise  which  prevails  at  auc- 

tions. In  the  present  case,  the  method  is 

applied  to  selling  eggs  in  the  weekly  mar- 
kets which  are  held  in  the  agricultural 

districts.  The  eggs  are  sold  in  lots  of 
2,500  in  this  case.  Each  bidder  has  a 

numbered  seat  provided  with  a  push  but- 
ton and  electric  wiring  which  goes  to  the 

seller's  stand.  A  large  dial  is  set  up 
here  and  it  contains  figures  around  it 
ranging  from  lowest  to  highest  prices. 
Near  it  is  a  board  with  corresponding 
sets  of  figures  and  each  one  of  these  can 

be  lighted  up  by  an  electric  lamp.  The 
seller  explains  the  nature  of  the  goods 
and  then  makes  a  contact  to  a  motor  de- 

vice so  that  the  hand  moves  very  slowly 
over  the  dial.  When  at  a  certain  figure,  a 
bidder  presses  his  button  and  this  lights 
up  the  corresponding  figure  on  the  board 
and  the  hand  stops.  Then  it  goes  on 
again  and  a  second  bidder  can  indicate  a 
larger  figure,  and  so  on.  The  board  shows 
at  once  which  is  the  highest  figure 
bid  and  an  electric  register  also  indicates 
the  number  of  the  seat  occupied  by  the 

bidder. — I'Electricien,  Paris. 

Steam  Turbine  Explodes.  —  The  ex- 
plosion of  a  steam  turbine  dynamo  set 

in  an  electric  station  is  a  rare  occurrence. 

This  happened  in  the  Essen  station  belong- 
ing to  the  Rhine-Westphalia  Company, 

on  the  8th  of  March.  Shortly  after  11p.m. 
the  No.  4  turbine,  which  is  of  the  Zoelly 
type  direct  coupled  to  a  5,000  kilowatt 
alternator,  began  to  emit  peculiar  rising 
and  falling  sounds  and  the  current 
fluctuated  widely.     The  dynamo  was  at 

once  unloaded  and  the  main  switch 

opened,  but  shortly  afterward,  while  the 
main  steam  valve  was  being  closed,  the 
whole  machine  burst.  Wreckage  flew  in 
all  directions  and  caused  much  havoc. 

One  piece  of  the  stator  of  some  tons' 
weight  went  through  the  wall  of  the 
power  house  and  having  damaged  the 
railroad  track,  rebounded  and  damaged 
some  buildings  on  the  other  side  of  the 
street.  Five  of  the  dynamo  pole  pieces  of 

2,000  pounds'  weight  were  hurled  through 
the  roof,  and  the  remaining  seven  poles 
were  found  all  over  the  power  house. 
Two  of  these  pole  pieces  were  thrown  100 
yards  from  the  building.  The  engine 
room  was  strewn  with  splinters  of  iron 
and  wood  after  the  accident,  but  with  the 
exception  of  the  next  machine  which 
was  set  on  fire,  there  was  no  damage  done 
to  the  rest  of  the  valuable  plant  in  the 
building,  although  the  walls  and  roof 
suffered  much.  Fortunately  there  was 
no  injury  done  to  anyone  in  the  station. 
The  cause  of  the  accident  is  unknown. — 
Electrical  Review,  London. 

Japan  to  the  Front  Electrically. —  The 
development  of  electric  stations  for  the 
supply  of  Tokio  is  now  under  headway. 
In  fact,  there  are  plants  with  a  total  of 
225,000  kilowatts  starting  up,  building, 
or  projected.  The  power  lines  are  60  or 
70  miles  long  in  some  cases  and  are 
mostly  to  be  operated  at  66,000  volts. 
Steel  towers  are  used  as  poles  on  the 
longer  lines.  The  Sagami  Waterpower 
Company  is  just  placing  orders  for  12,000 
kilowatts  in  electric  machines  for  use  in 
two  power  houses  in  order  to  supply 
Yokohama  over  a  45  mile  line  at  the 

voltage  mentioned  above.  At  an  annual 

meeting  of  the  Board  of  Trade  at  Yoko- 
hama, the  chairman  spoke  of  the  great 

progress  made  in  organizing  electrical 
enterprises  in  Japan  and  the  total 

capital  subscribed  to  the  various  com- 
454 
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panies  is  now  as  much  as  $125,000,000. 
The  good  supply  of  current  which  Japan 
is  soon  to  have  will  be  a  stimulus  to  many 
industries  which  are  struggling  against 
the  hardships  of  dear  fuel.  Water  power 
is  abundant  in  this  country  owing  to  a 
good  rainfall  for  one  reason  so  that 
electric  current  can  be  cheaply  supplied 

before  longv — Electrical  Review,  London. 

Electrified  Roads  for  Berlin. — Con- 
cerning the  scheme  for  electrifying  the 

railroads  in  the  city  of  Berlin,  it  is  an- 
nounced that  the  lower  house  of  the 

Prussian  Diet  voted  in  favor  of  the  bill  by 

which  the  government  is  to  spend  $5,000,- 
000  in  preparatory  work  for  applying 
electric  traction  in  the  Berlin  city  and  on 
suburban  railroads.  The  Prussian  Min- 

ister of  Public  Works,  Herr  von  Breiten- 
bach,  states  that  on  account  of  the  very 
great  increase  in  traffic  upon  these  lines, 
the  number  of  passengers  has  more  than 
doubled  since  the  year  1895  and  the  city 
railroad  is  now  running  practically  at  the 
extreme  limit  of  its  carrying  capacity. 
Electricity  is  therefore  called  upon  to 
cope  with  the  problem  and  it  will  be 
$1,500,000  a  year  cheaper  than  steam  to 
run  the  trains.  With  electric  traction 
there  can  be  run  40  trains  an  hour  instead 

of  24  as  is  now  done,  and  passenger  ac- 
commodations can  be  increased  probably 

100  per  cent. — Electricien,  Paris. 

Curious  Method  of  Mine  Telephoning 

—  A  very  curious  method  for  telephoning 
in  mines  is  described  by  O.  Dobbelstein, 
and  it  appears  to  be  used  in  one  of  the 
German  mines  near  Bochum.  The  tel- 
phones  in  the  mine  and  at  the  surface 
have  one  wire  connected  to  such  metal 

parts  as  air  and  water  piping,  cables, 
rails  and  the  like,  and  the  second  wire  is 
connected  to  ground.  According  to  the 

author's  statements,  the  metal  parts  as 
well  as  the  earth  act  rather  from  their 

electric  capacity  than  as  true  conductors, 
and  in  short,  the  ensemble  of  the  metal 
work  acts  as  a  vast  antenna  for  directing 
the  current  from  the  underground  post  to 

the  surface.  Only  a  small  current  is  need- 
ed, such  as  is  given  by  twelve  volts  from 

a  battery,  using  a  transformer  in  the  tele- 
phone circuit,  while  the  receiver  is  an 

ordinary  telephone.  A  battery  current 
cannot  be  sent  over  such  a  system  in  order 
to  ring  a  bell,  as  only  telephone  currents 
will  work  upon  it,  but  a  call  can  be  made 

by  using  a ' '  mono-telephone ' '  relay ,  which 
is  a  special  telephone  so  designed  that 
its  disk  vibrates  and  this  action  sets  a 

lever  arm  working  so  as  to  make  a 
contact  for  a  local  battery,  as  in  the 

Mercadier  telegraph  system. — Gliickauf, 
Berlin. 

Water  Power  Plant  to  Operate  Under 
More  than  a  Mile  Head. —  One  of  the 
Swiss  lakes  near  Lake  Leman  is  to  be 

made  use  of  for  supplying  a  hydraulic 

plant  which  presents  considerable  inter- 
est, as  it  will  have  the  highest  fall  yet  to 

be  employed  in  Europe.  In  fact,  the  fall 
will  be  no  less  than  5,500  feet,  and  it  was 
even  thought  in  engineering  circles  that 
this  was  too  high  to  succeed  in  practice. 
None  the  less,  a  Swiss  engineer,  A. 
Boucher  of  Lausanne,  who  is  an  expert 
in  designing  plants  for  very  high  water 
falls,  is  engaged  upon  the  plans  for  the 
new  plant,  as  one  of  the  head  officials  in 
an  electro-chemical  company  whose 
headquarters  are  at  Paris.  Water  for 
the  electric  machines  will  come  from 

Lake  Fully,  which  lies  near  the  town  of 
Martigny  in  the  Wallis  canton.  The 
piping  for  the  penstock  which  is  to  take 
the  water  from  the  mountain  lake, 

lying  at  such  a  high  point  and  bring  it 
down  to  the  turbines  placed  5,500  feel 
or  over  a  mile  in  vertical  distance  below  . 

is  of  great  interest  in  its  design,  as  it 
must  stand  an  unusually  high  pressure 

given  by  the  water,  especially  in  the  lower 

part.  A  good  portion  o\'  the  penstock  is 
made  up  of  piping  which  is  welded  to- 

gether by  a  special  process  in  order  to 
lessen  tin-  number  of  joints.  The  turbines 
for  driving  the  dynamos  will  ho  oi  the 
15.000  horsepower  Piccard  Pictel  type, 
of  Swiss  build.     Electricien,  Paris. 



How  Crown  Corks  are  Put 
on  Bottles 

Everyone  is  familiar  with  the  Crown 

cork,  the  little  metallic  cap  with  a  cor- 
rugated skirt  that  tops  bottles  contain- 

ing every  kind 
o  f  beverage. 
This  cork  has 

proved  to  be 
one  of  the  most 
successful  o  f 

recent  inven- 
tions. 

The     illustra- 
tion   shows    the 

CROWN   CORKING   MACHINE 

machine  used 
to  crown 
beer  bottles, 
which  i  s 
claimed  to  be 

the  most 
effective  and 

rapid  bottle 
stopping 

machine  in  the  world.  It  is  driven  by 
a  small  Westinghouse  electric  motor 
and  will  crown  88  bottles  per  minute. 
The  essential  parts  of  the  machine 

are  eight  bottle  rests,  eight  crowning 
heads  and  a  hopper  which  holds  the 
crowns.  The  bottle  rests  and  crowning 
heads  revolve  around  the  central  shaft 
eleven  times  a  minute,  and  the  bottles 
are  fed  with  liquid  while  the  machine  is 
in  motion. 

The  bottles  are  put  into  the  rests  at  the 
right,  at  which  point  the  rests  are  level 
with  the  table.     The  rests  then  rise  as 

they  revolve  and  the  heads  of  the  bottles 
enter  the  throats  of  the  crowning  heads, 
where  the  crown  is  crimped  on.  The 
rests  then  descend  to  the  level  of  the 

table  and  the  bottles  are  automatically 
discharged.  The  crowns  are  fed  in 

bulk  into  the  hopper  and  are  automat- 
ically distributed  from  there  to  the 

crowning  heads. 

Electric  Blower  for  Gas  Furnaces 

An  improvement  has  recently  been 
made  in  gas  furnaces  by  forcing  the  air 
into  the  gas  by  means  of  a  motor  driven 
blower  instead  of  merely  allowing  the 
air  to  flow  in  through  valves  as  with  the 
familiar  Bunsen  burner  and  gas  stove. 

This  forced  draught  permits  a  much 

higher  heat,  thereby  increasing  the  effi- 
ciency of  the  furnace,  extending  the  range 

of  work  it  can  handle  and  making  its 
production  more  rapid.  It  is  claimed,  for 
example,  that  a 
temperature  of 
2500°  F.  can  be 
obtained  with  an 
air  blast  furnace, 

whereas  1800°  F. 
is  about  the  max- 

imum for  a  similar 
furnace  without 
the  blast. 
This  principle 

has  been  applied 
to  furnaces  for 

many  lines  of  in- 
dustry, such  as 

candy  furnaces, 
rivet  heaters, 
m  u  ffl  e  furnaces , 
etc. GAS   FURNACE   BLOWER 
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A  Multi-Duty  Motor 

The  usefulness  of  the  small  electric 

motor  for  doing  many  of  the  hard 
tasks  around  the  home  has  be- 

come so  well  recognized  that 
one  suction  cleaner  manu- 

facturer has  designed  his  ma- 
chine so  that  full  advantage 

can  be  taken  of  the  motor's 
power  when  the  cleaner  is  not 
in  use. 

The   illustration   shows  the 

cleaner    (which  is   known   as 

the     Multi-Duty)       with       a 
Westinghouse  motor.     When 
the     motor     is     driving     the 
cleaner,    a  pinion   on   the    inner   end   of 
the  motor  shaft  meshes  with  the  large 
gear  wheel,  which  operates  the  air  pump 
through    a    connecting    rod.      To    make 
the  motor  available  for  other  purposes, 
the  hand-wheel  on  the  end  of  the  clean- 

er   frame    is    turned,    which    draws    the 

motor  forward  and  disengages  the  pin- 
ion ;   a  pulley   on  the  outer  end   of  the 

motor    shaft    provides    means    for    belt 
drive   to   any   other  machine   such   as   a 
grinder,   washing  machine,   tire  inflater, 
water  pump  or  shop  tool. 

Latest  Automobile  Self-Starter 

One  of  the  biggest  drawbacks  to  electric 
self-starters  for  automobiles  has  been  the 
great  amount  of  current  necessary  to  turn 

Cleaning  Rugs  the  Modern  Way 
The  old  familiar  joke  and 

picture  in  the  funny  papers 
about  the  tramp  earning  a 
meal  by  pounding  the  dirt 
and  quite  often  a  part  of  the 
fabric  itself  out  of  carpets 
and  rugs  hung  on  a  line  in 

the  background  must  grad- 
ually pass.  The  electric 

driven  vacuum  cleaner  is  re- 
sponsible and  in  apartment 

buildings  where  janitor  serv- 
ice is  furnished  something 

similar  to  the  illustration  may 
be  found.  Piping  from  a 
stationary  vacuum  cleaner  ten 
flexible  hose  and  tool  makes  tin 

ihg  possible  in  all  kinds  of  w< 

COMBINED   SUCTION   CLEANER  AND   POWER.   MOTOR, 

the  gasoline  engine  shaft  to  a  point  where 
the  explosion  will  occur  and  the  engine 
run  itself. 
An  Indiana  inventor  has  solved  the 

problem  in  an  interesting  way.  By  the 
use  of  a  small  motor,  such  as  could,  if 
needs  be,  run  on  a  set  of  common  dry  cell 
batteries,  a  spring  is  wound.  While  this 
little  motor  is  running  quite  rapidly,  the 

spring,  which  is  very  strong,  is  wound  up 
slowly.  When  it  is  desired  to  start  the 
car,  the  spring  is  released  and  the  shaft  is 
turned  a  number  of  times  very  rapidly 
and  in  the  meantime  the  motor  is  at  work 

winding  the  spring  for  the  next  start.  The 
winding  process  requiring  something  less 

APARTMENT  BUILDING  VA 
CUUM   CLEANED 

clean- 

sec  01 

whei the  sell 

is   hard! 
•  is  bein 



EDITORIAL  ANNOUNCEMENT 

Beginning  with  the  next  issue  of  this  magazine  a  number  of  changes  will  be  evident, 
in  its  editorial  policy.  Not  the  least  among  these  will  be  the  addition  of  some  material 
each  month,  which,  although  non-electrical  in  itself,  will  be  indicative  of  the  progres- 
siveness  —  the  intensiveness  —  of  the  age  in  which  electricity  is  the  dominating  in- 

fluence. While  departing  from  the  rigidly  drawn  lines  of  the  past,  the  electrical  tone 
of  the  magazine,  nevertheless,  will  be  preserved,  and  the  larger  portion  of  its  pages 
will  be  devoted  to  the  subject  of  electricity.  At  the  same  time  there  are  so  many 
elements  of  human  appeal  in  the  modern  advances  in  science,  industry,  agriculture, 
city  building,  railroading,  automobiling,  travel,  art  and  in  innumerable  other  directions 
that  we  believe  our  friends  will  agree  that  in  giving  some  space  to  these  features,  the 
popularity  of  the  magazine,  as  a  vehicle  for  the  distribution  of  electrical  knowledge, 
will  be  increased. 

For  instance,  motion  pictures,  directly  dependent  upon  electricity,  are  one  of  the 

great  developments  of  the  times  —  how  tremendously  great  few  of  us  fully  realize, 
although  twenty  million  people  watch  the  films.  It  is  our  desire  to  take  you  through 
and  beyond  the  purely  electrical  phases  of  the  subject,  out  with  the  camera  man,  back 
into  the  laboratories  and  the  manufacturing  places,  so  that  finally  before  the  screen 
itself  you  can  watch  with  keener  intelligence  the  marvel  that  is  spread  before  you. 

In  other  directions,  also,  the  broadened  lines  upon  which  the  magazine  will  be 
conducted  will  make  it  appeal  to  you  even  more  strongly.  Important  events  all  over 
the  world  will  be  presented  to  you  pictorially.  In  this  electrical  age  the  world  is  mak- 

ing a  most  remarkable  kind  of  history  and  some  of  if  we  intend  to  present  as  it  goes 
along. 

Announcements  do  not  make  a  magazine.  On  the  other  hand,  opinions  expressed 
by  its  readers  do  help  greatly.  When  the  September  issue  is  out  we  desire  your  frank 
opinion  upon  the  results  of  the  changes  above  referred  to,  and  others  which  will  be 
manifest  when  you  read  it. 

Twenty-eight  years  ago  the  National      ready    directing    his    efforts    toward    a 
Electric  Light  Association  was  organized     continuance  of  the  success  of  his  predeces- 

Co-opera- 
tion  the 

—  in  fact,  the  association     sors. 
is  almost  as  old  as  the  art  of         If  any  one  word  can  express  the  tone  — 

incandescent  lighting  itself,      the  "atmosphere  "  —  of  this  meeting  it  is 

Keynote  "*"ts  membership  has  now  the  word  "co-operation."  The  engineers reached  11,115,  846  per  and  plant  managers  were  talking  co- 
cent  of  this  gain  having  operation,  so  were  the  commercial  repre- 

been  made  in  the  last  five  years.  The  sentatives,  the  accountants,  the  manu- 
first  convention  was  held  in  Chicago  in  facturers,  and  all  the  way  through  to  the 
1885.  In  1908  the  convention  came  very  broadest  questions  of  public  policy 

again  to  that  city,  as  did  also  this  years'  it  was  the  keynote  of  the  proceedings, 
convention,  held  June  2nd  to  6th.  At  To  establish  these  co-operative  relations, 
this  last  convention  over  4,000  delegates  both  within  the  membership  of  the 
were  registered.  Under  the  guidance  of  association,  which  represents  upward  of 
President  Frank  M.  Tait,  of  Dayton,  three  billion  dollars  of  invested  capital, 
another  successful  year  has  been  con-  and  with  the  great  public  served  by  this 
eluded,  and  the  incoming  president,  capital,  is  what  brings  men  from  coast 
Mr.  Joseph  B.  McCall,  president  of  the  to  coast,  from  Canada  to  Mexico,  to 
Philadelphia    Electric    Company,    is    al-  attend  these  conventions. 

458 



Waiter  (observing  diner's  dissatisfaction)  — 
Isn't  your  egg  cooked  long  enough,  sir? 

Diner  —  Yes,  the  trouble  is  it  wasn  't  cooked 
soon  enough. 

Solicitor  (endeavoring  to  discover  client's 
legal  status)  —  But,  madam,  how  long  is  it  since 
you  heard  from  your  husband? 

Client  —  Well,  yer  see,  'e  left  me  the  day  'e 
was  married,  and  truth  is  I  ain  't  'eard  nothin '  of 
'im  since,  nor  wanted ;  leastways,  I  did  'ear 
casual-like  that  'e  were  dead,  but  it  may  be  only 
'is  fun. 

"Now,  Mr.  Fresche,"  said  the  professor,  "can 
you  demonstrate  that  X  equals  zero?" 

"Sure,"  said  Mr.  Fresche.  "I  write  home 
asking  the  governor  for  an  X,  and  get  nothing." 

"Excellent,"  returned  the  professor.  "I'll 
give  you  the  same  for  your  mark." 

A  bald-headed  lawyer  came  into  a  downtown 
barber  shop  and  took  his  accustomed  chair. 

"Hair  cut,  Joe,"  he  said. 
The  barber  looked  at  him,  slapped  the  nude 

white  dome  of  his  skull  with  mock  tenderness, 
and  gave  a  loud  laugh. 

"Why,  man,"  he  said,  "you  don't  need  no 
hair  cut.     What  vou  want's  a  shine!" 

"Did  youse  git  anyt'ing?"  whispered  the 
burglar  on  ground  as  his  pal  emerged  from  the 
window. 

"Naw,  de  bloke  wot  lives  here  is  a  lawyer," 
replied  the  other  in  disgust. 

"Dat's  hard  luck,"  said  the  first;  "did  youse 

lose  anyt'ing?" 
Mary  had  a  little  lamp, 

'Twas  full  of  kerosene; 
One  day  the  lamp  it  did  explode, 

Since  then  she's  not  benzine. 

"Why  is  Reginald'  capering  about  in  that 
extraordinary  fashion?  Has  he  stubbed  his 

toe?" 
"No.  He  has  thought  of  a  good  name  for  a 

new  dance  and  is  trying  to  invent  a  new  step  to 
fit  it." *     *     * 

The  late  Judge  Gary,  of  Baltimore,  who,  in  his 
younger  days,  was  a  member  of  the  state  legis- 

lature, was  noted  for  his  quickness  at  repartee. 
On  one  occasion  he  had  introduced  a  bill  that 
proved  very  obnoxious  to  several  members  of  the 
opposing  faction.  After  adjourning,  one  of  the 
discontented  came  rushing  up  to  him  in  a  great 
state  of  excitement. 

"Look  here,  Gary,"  he  exclaimed,  "I'd  rather 
blow  my  brains  out  than  advocate  such  a  meas- 

ure." 
"My  dear  sir."  replied  Gary,  with  a  twinkle  in 

his  eye,  "you  flatter  yourself  on  your  marksman- 
ship." 

A  funny  old  bird  is  the  pelican. 
His  bill  can  hold  more  than  his  belioan; 

He  can  tote  in  his  beak 
Enough  food  for  a  week, 

But  we  don't  understand  how  the  helican. 

Jenkins,  a  newly  wedded  suburbanite,  kissed 
his  wife  good-by,  telling  her  he  would  be  home 
at  6  o'clock  that  evening,  got  into  his  auto  and 
started  for  town. 

Midnight  arrived  and  no  hubby.  She  could 
bear  the  suspense  no  longer,  so  she  aroused  her 
father  and  sent  him  to  the  telegraph  office  with 
six  telegrams  to  as  many  brother  Elks  living  in 
town,  asking  each  if  her  husband  was  stopping 
with  him  overnight. 

At  dawn  a  farm  wagon  containing  a  farmer 
and  the  derelict  husband  drove  up  to  the  house, 
while  behind  the  wagon  trailed  the  broken  down 
auto.  Almost  simultaneously  came  a  messenger 

boy  with  an  answer  to  one  of  tin-  telegrams,  fol- 
lowed at  intervals  by  five  others.  All  of  them 

read: 
"Yes;   John  is  spending  the  night  with  me." 

TI13  train   robber  suddenh 
d  as  the 

>pea passengers  were  retiring  for  the  rugul 
"Come,  shell  out ! "  he  demanded,  as  he  stood 

towering  above  an  Eastern  clergyman,  who  had 
just  finished  prayer. 

The  minister  looked  at  him  sadly,  then  said: 

"If  I  had  such  energetic  fellows  .1-  you  t.> 
pass  the  plate  now  ami  then,  1  might  have  s>>:n.' 

thing  to  give  you  " 
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LIGHTING   A   SUMMER   CAMP   BY   WATER   POWER 

Rather  than  undergo  the  inconvenience 
of  candlelight  in  their  summer  camp  in  the 
mountains,  near  Pomona,  Calif.,  two 
ingenious  amateur  electricians  of  San 
Dimas,  Calif.,  rigged  up  a  miniature 

hydro-electric  plant  near  their  camp. 
The  small  dynamo  furnishes  sufficient 
power  for  several  electric  globes  in  the 
tent  and  kitchen  of  the  camp. 

The  dynamo  is  set  above  the  splashing 

water  of  the  little  stream  which  furnishes 

the  power.  A  homemade  undershot 
waterwheel  sets  in  the  stream  and  is 

belted  to  a .  jaekshaft  and  flywheel*;  and 
from  a  pulley  on  this  shaft  another 
belt  runs  to  the  small  dynamo.  The 
armature  of  the  dynamo  makes  about 
50  revolutions  to  one  o(  the  waterwheel. 

Practically  no  expense  is  incurred  by  this 

lighting  system. 401 
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Electricity  on  the  Imperator 
Yesterday:  dusty,  dirty  companion- 

ways;  swinging,  smoking  oil  lamps;  hot, 
smelly  galleys;  creaking  hand  windlasses 
and  winches;  groaning  hand  pumps. 
To-day:  electrical  elevators;  electric 
lights ;  electrical  ovens  and  cooking  appa- 

ratus in  clean  sanitary  kitchens;  electrical 
winches  and  anchor  hoists;  electrical 

pumps.  The  comparison  is  made  be- 
tween ocean  travel  to-day  as  typified  by 

the  "Imperator,"  the  largest  ocean  liner 
ever  constructed,  and  ocean  travel  of 
three  or  four  decades  ago  when  dingy 

Lighting  Arrangements Main  Dining-room  of  the  Imperator 
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steam  packets  crawled  across  the  Atlan- 
tic. And  for  the  most  part  electricity  is 

responsible  for  the  difference. 

The  electrical  equipment  of  the  "Im- 
perator" is  the  most  elaborate  ever  in- 

stalled on  board  any  craft.  Indeed  elec- 
tricity plays  such  an  important  part  on 

the  hugh  new  liner  of  the  Hamburg-Amer- 
ican Line  that  without  it  the  floating 

palace  would  be  untenantable.  Elec- 
tricity does  everything  on  shipboard  but 

turn  the  four  powerful  screws. 

Five  hugh  turbo-dynamos  located  in 
the  outer  engine  room  on 

the  port  side  of  the  steam- 
ship supply  the  electrical 

energy  consumed  by  the 
myriads  of  lights  and  the 
hundreds  of  electrically 

operated  tools,  hoists, 
etc.  And  besides  these 

five  there  is  a  sixth  dyna- 
mo of  great  capacity 

which  has  been  installed 
as  an  auxilliary.  This 
last  is  independent  of  the 
mechanism  of  the  rest  of 

the  ship  and  is  operated 
by  a  benzine  engine.  In 
case  of  an  accident  which 
might  result  in  crippling 
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dynamos  each  generates  current  of 
2,000  amperes  at  110  volts;  motive 
power  aggregating  about  850  horse 
power,  besides  current  for  10,000  lights. 

Electricity  is  used  on  the ' '  Imperator ' ' 
for  illuminating,  ventilating,  pas- 

senger, provision  and  luggage  lifts, 
winches,  cranes,  various  machines 

in  galleys    and    pantrys,  bell  in- 

the  five  regularly  used  generators  this 
sixth  could  be  started  instantly  so  that 
light  could  be  supplied  to  the  alley-ways 
between  the  staterooms,  to  the  boat  deck 
and  numerous  other  important  places  on 
shipboard.  This  emergency  dynamo  is 
placed  on  the  boat  deck  above  the  water- 
line    of    the    vessel.      The    five    turbo- 

The  winches  shown  at  the  left,  and  operated 
by  electric  motors,  are  used  as  baggage  and 
mail  hoists,  also  for  lifeboats. 

spallations    in    saloons,    first    and 

second   class  staterooms,   officers' 
rooms  and  kitchens;  alarm   bells 

through  the  ship,  fire  alarm  in- 
stallations, electric  clock  system, 

wireless  telegraphy,  internal  tele- 
graph and  telephone  system,  sig- 

nal  lighting,   and   even   for   heating    in 
many  of  the  first  class  state  rooms  and 
for  cooking  in  the  kitchen. 

To  take  care  of  this  electrical  equip- 
ment a  corps  of  25  electrical  engineers 

and  electricians  is  included  in  the  ship's 
crew,  besides  any  number  of  helpers  and 
assistants. 

Naturally  one  oi  the  most  interesting 
objects  on  board  the  vessel  is  the  wireless 
station  located  on  the  boat  deck.     There 
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means  of  this 
small,  easily  handled 
wheel  electrical  con- 

tacts are  made,  con- 
trolling motors  which 

handle  the  nine  ton 
rudder    with    ease. 

are  two  reserve  antennae  and  two  re- 
ceivers for  long  and  for  short  waves.  It 

is  estimated  that  the  carrying  power  of 
the  apparatus  is  about  1,500  nautical 
miles.  Three  operators  are  employed  on 
the  ship. 
Another  important  feature  of  the 

equipment  of  the  "Imperator"  in  which 
electricity  plays  a  minor  part  is  the 
compass  installation  in  a  room  on  the 
third  deck  and  in  other  sections  of  the 

ship.  It  is  estimated  that  the  installa- 
tion could  not  be  duplicated  for  less  than 

$9,000.  An  Anschutz  gyroscope  com- 
pass installation  including  a  mother 

compass  is  located  in  the  main  room  with 

two  motor-generators  fitted  with  starting 
switches,  revolution  recorders  and  switch- 

board. Four  secondary  or  daughter  com- 
passes are  included  in  the  outfit  serving 

as  azimuth  and  steering  compasses.  Of 

these  last,  two  are  located  on  the  Com- 

mander's Bridge.  There  are  also  four 
magnetic  compasses  for  emergency  use; 
one  an  azimuth  compass  and  three  steer- 

ing compasses,  of  which  one  is  located  on 
the  steering  house  on  the  poop. 

The  steering  of  the  leviathan  is  all  done 
by  electricity.  Motors  control  and 
operate  the  hugh  nine  ton  rudder  which 
is  turned  by  means  of  a  rudder  shaft  two 
and  one  half  feet  thick. 

Unlike  all  other  steamships,  the  "Im- 
perator's"  superstructure  is  not  disfigured 
by  hundreds  of  ungainly  and  unsightly 

ventilating  funnels.  All  of  the  ship's 
ventilation  results  from  an  electrically 
operated  ventilating  system.  Artificial 
ventilation  is  provided  for  all  social  and 
living  rooms  by  means  of  80  Sirocco 
blasts  of  from  1,500  to  3,000  cubic  feet 
individual  capacity  each  minute.  The 
blasts  are  directly  connected  to  motors 
and  their  total  capacity  is  about  200,000 
cubic  feet  of  fresh  air  every  60  seconds. 

The  lifeboat  davits  are  all  electrically 
operated.     On  the  boat  deck  are  a  score 
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or  more  of  motors  placed  close  against 
the  cabin  walls.  These  are  connected 

with  the  davits  and  by  means  of  electri- 

city the  crew  of  the  "Imperator"  can  have all  of  the  lifeboats  into  the  water  at  boat 

drill  in  less  than  five  minutes.  This,  of 
course,  does  not  mean  the  80  or  more 
collapsible  lifeboats  piled  on  the  boat 
deck  which  are  lowered  by  electrical  boat 
cranes  one  at  a  time. 

Besides  boat  cranes  there  are  ten  elec- 
trically operated  cargo  winches,  of  three 

ton  lifting  capacity  each,  three  warping 
winches  and  two  electrical  cranes  forward 

and  aft  for  handling  luggage,  mail  and 
provisions. 

The  illuminating  system  on  board  the 
huge  liner  is  one  of  the  most  gorgeous 
ever  planned  for  a  vessel.  All  sorts  of 
direct  and  indirect  lighting  arrangements 
have,  been  installed  in  the  different  saloons 
with  the  result  that  at  night  the  vessel  is 
literally  a  blaze  of  glory. 

KITE   THAT   CARRIES   A   MAN 

Captain  Saconney  of  the  French  mili- 
tary corps  has  now  succeeded  in  making  a 

man  carrying  kite  which  is  expected  to 
be  very  valuable  for  scouting  purposes 

and  taking  photographs  of  the  enemy's 
position.  It  consists  of  a  first  kite  which 
is  sent  up  in  the. air  and  then  held  by  its 
cable  in  a  fixed  position.  Upon  the  cable 
runs  the  second  kite  and  also  the  basket 

with  the  man,  and  the  wind  propels  this 
kite  up  the  cable  so  as  to  draw  the  basket 
along  with  it,  thus  allowing  the  man  to 
rise  to  the  top  or  stop  at  any  point  that 
he  desires.  Each  of  the  kites  is  made  up 
of  quite  a  number  of  separate  parts  so 
that  the  whole  combination  gives  a  large 
surface  to  be  acted  on  by  the  wind. 

LIGHTS    FOR    THE    VILLAGE 
WITHOUT   TELEPHONES 

Kettlewell  is  a  little  village  in  York- 
shire, England.  It  has  neither  railway 

nor  telephone  service  and  the  only  link 
with  the  outside  world  is  a  single  tele- 

graph wire.  Those  who  are  in  the  habit 

of  asking,  "What  would  we  do  to-day 
without  the  telephone?"  should  go  to 
Kettlewell  for  the  answer. 

But  the  village  is  not  altogether  out  of 
date,  for  an  electric  light  plant  has  just 
been  established  there,  with  the  village 
postmaster  as  secretary  of  the  company, 
and  the  village  schoolmaster  and  the 
village  joiner  as  directors.  A  small 
waterpower  has  been  developed  to  drive 

a  ten  horsepower  hydraulic  turbine,  • 
which  in  turn  drives  a  small  dynamo. 
The  whole  plant  cost  only  about  $3,700. 

New  French  Military  Kite 

LIGHTNING  CURES  PARALYSIS 

During  a  thunder  shower,  which  visited 
Springfield,  Mo.,  at  noon  on  the  21st  of 
June,  a  heavy  bolt  of  lightning  struck  the 
residence  of  Chris  Abcgglen,  an  aged 
German  who  had  been  unable  to  walk  for 

two  years  because  of  a  stroke  of  paralysis. 
The  chimney  was  torn  from  the  roof, 

and  the  high  potential  current  followed 
down  the  flue  through  two  floors  and  the 
basement  into  the  ground. 

Mr.  Abegglen  was  severely  shocked 
and  upon  regaining  consciousness,  was 
surprised  to  learn  that  he  had  regained  the 
use  of  his  legs. 
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LATEST  ACHIEVEMENTS  IN 

X-RAY   WORK 

One  of  the  leading  X-ray  establish- 
ments of  Germany,  the  Sanitas  Company 

of  Berlin,  has  brought  out  a  new  prepara- 

tion known  as  "Diaphanite"  which  is 
opaque  to  the  rays  and  when  swallowed, 
-it  enters  the  stomach  and  other  digestive 
organs  in  such  way  as  to  make  them  also 
become  opaque  and  therefore  the  rays 
do  not  pass  through  these  organs.  This 

allows  them  to  be  pho- 
tographed in  about  the 

same  way  as  is  used 
for    the  bony    structure 

tus  in  order  to  allow  of  making  photo- 
graphs in  the  apparatus  placed  at  the 

back  or  the  side  of  the  head. 

In  another  instrument,  one  would 
think  that  the  patient  was  a  victim  of 
some  terrible  torture  of  a  refined  scientific 

kind,  but  in  fact  he  feels  nothing  what- 
ever, as  may  be  imagined.  The  straps 

holding  him  down  upon 
the  table  are  necessary 
in  order  that  there  may 

be  absolutely  no  move- 
ment which  might,  by 

relative  displacement  of 

Latest  X-Ray  Apparatus  Which  Looks 

of  the  human  body  and  the  results 
are  of  the  greatest  value  in  medical 
or  surgical  examination  of  the  body,  as 
may  be  expected  since  we  are  now  able 

to  see  at  a  glance  just  where  all  these 
organs  are  situated  and  whether  any  of 
them  are  out  of  their  usual  position  or 
have  any  unusual  size  or  shape. 

A  special  apparatus  is  now  designed  for 
working  upon  the  head,  for  instance  in  the 
region  of  the  ear,  and  the  rays  are  here 
sent  through  the  mouth  from  the  appara- 

Like  Some  Terrible  Torture  Instrument 

the    parts    being    slowly    photographed, 
spoil   the   negative. 

REVIVAL  OF  THE  SHIP'S 
FIGURE-HEAD 

The  picturesque  ship's  figure-head, 
which  long  ago  disappeared  from  the 

seas,  has  been  revived  on  the  SS.  "Im- 
perator."  The  designing  of  these  figure- 

heads grew  to  be  a  fine  art  a  century  or 
more   ago   and   the   designs   were   often 
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ally  an  impressive  feature.  The  services 
of  Prof.  Bruno  Kruse,  of  Berlin,  were 
engaged  to  design  the  bronze. 

The  eagle  measures  nearly  20  feet  from 
its  beak  to  the  end  of  the  wings.  The 
whole  is  cast  in  solid  bronze.  Although 
the  Hamburg-American  liner  measures 
919  feet  in  length  and  98  feet  in  beam,  its 
figure-head  is  large  enough  to  dominate 
the  great  prow. 

Figure-head  of  the  Imperat 

very  elaborate.  To  many  old  seamen,  the 
modern  ships,  despite  their  graceful  lines, 
have  always  appeared  unfinished  as  long 
as  they  sailed  without  some  figure  at  the 

prow.  Since  the ' '  Imperator ' '  is  the  largest 
ship  in  the  world  its  figure-head  is  natur- 

"Iron-Clad"  Automobile  Used  by  the  Italian  Army 

THE   SMALLEST   DYNAMO 

The  French  press  reports  the  exhibition 
before  the  Academy  of  Sciences  of  what 
is  held  to  be  the  smallest  electric  dynamo 
in  the  world.  So  small  is  this  dynamo,  it 
appears,  that  its  base  would  not  occupy 
all  the  space  on  an  American  penny.  The 
instrument  is  a  perfect  miniature  of  a 
large  machine  and  is  a  practical  model  in 
every  respect.  It  operates  with  a  hum 
greatly  resembling  the  buzz  of  a  mos- 

quito. It  weighs  but  one-fifth  of  an  ounce 
and  is  six-tenths  of  an  inch  in  thickness. 
The  little  dynamo  can  be  used  not  only  as 
a  generator,  but  as  a  motor,  consuming, 
in  the  latter  case,  two  amperes  of  electric 

current  at  a  pressure  of  two  and  one-half 
volts.  A  small  pocket  battery  will 
operate  it.          

AUTOMOBILE 

"IRON-CLAD" 

What  probably  is  the 
most  novel  as  well  as 

modern  use  of  the  auto- 
mobile is  the  armored  cax 

of  defense  used  by  the 
Italian  army  in  operations 
at  Tripoli.  It  is  the  mosl 
>er£ect  war  machine  made 
and  it  is  the  belief  that  in 

the  very  near  future,  the 
armies  of  every  modern 
nation  will  be  equipped 

with  these  "iron-eUuls  " on  wheels,  which  is  here 

seen   surmounting  a   hill, 
reach    for   the  offensrv  e  01 
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GERMAN   PROJECTOR   FOR 
STAGE   EFFECTS 

An  important  achievement  in  the  de- 
velopment of  stage  effects  is  the  possi- 

bility of  passing  quickly  and  easily  from 
one  effect  to  another,  as  for  instance,  the 
heightening  of  the  effect  by  the  addition 
of  colors,  etc.  This  operation  is  per- 

formed by  means  of  a  new  German  ap- 

paratus called  the  "Universal  stage  pro- 
jection   apparatus,"    described    by    the 

Universal  Projecting  Apparatus 

Stage  Effect  Produced  by  a  Projecting  Lantern 

Berlin  Elektricitats-Werke  which  lends 
itself  admirably  to  the  production  of  all 
kinds  of  stage  lighting  effects.  Not  only 
simple  projections,  but  also  all  elemen- 

tary appearances  and  moods  can  be  pro- 
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duced  by  this  apparatus,  and  it  can  also, 
with  a  few  turns  of  the  hand,  be  trans- 

formed into  a  spot-light  for  the  lighting 
of  individuals,  groups  or  surfaces. 

As  far  as  possible  by  the  ordinary 
methods  of  reproduction,  an  idea  is  here 

given  of  how,  for  example,  it  is  pos- 
sible with  the  help  of  such  an  apparatus 

and  some  specially  prepared  transparent 
stuff,  to  produce  an  effect  as  of  the  ocean. 

One  apparatus  projects  the  clouds  float- 
ing slowly  across  the  heavens,  while 

still  another  shows  the  gathering  of  a 
storm. 

For  the  representation  of  the  ocean 
waves  another  apparatus  is  used,  and  still 
another  device  if  it  is  wished  to  pass  from 
a  quiet  sea  to  storm  driven  waves,  to  the 
reflection  of  the  moon  in  the  water,  or 
to  any  other  changes  of  the  kind.  The 
boat  is  given  a  moving  effect  by  means 
of  mechanism  which  causes  the  image  to 
move    up    and    down,    or    through    the 

water,  as  may  be  required  by  the  play 
in  progress.  By  this  arrangement,  a 
stereoscopic  production  of  a  picture  is 
obtained,  which  resembles  the  natural 
movement  of  the  boat  in  the  nearest  pos- 

sible way. 

If,  in  the  representation  of  the  scenes, 
the  players  or  the  stage  setting  need  to 
be  intensively  lighted  slantwise,  or  from 
above  downwards,  as  for  example,  with 
sunlight  or  moonlight  streaming  in,  the 

apparatus,  arranged  as  a  vertical  spot- 
light, is  again  brought  into  play. 

A  stage  effect  of  a  different  order, 
brought  about  principally  through  in- 

direct lighting,  is  shown  by  one  of  the 
pictures.  The  body  of  the  serpent  is 
transparent,  and  is  lighted  up  by  electric 
lamps  in  two  different  colors  arranged  in 
series  by  switches.  The  colors  are 

changed  by  an  automatic  current-break- 
er, and  are  so  switched  as  to  represent 

the  movement  of  a  snake. 

SPECTACLES  FOR  THE  HORSE 

The  strange  sight  of  a  horse  wearing 
spectacles  may  be  seen  daily  in  Los 
Angeles,  Calif.,  where  the  animal  is 
employed  in  a  manufacturing  plant. 
Here  the  refuse  from  a  gas  works  is 
compressed  into  fuel,  and  the  sulphurous 
fumes  are  so  strong  as  to  injure  the  eyes 
of  both  horse  and  driver  without  protec- 

tion. The  horse's  goggles  are  about  four 
inches  in  diameter,  being  panes  of  mica 
set  in  a  heavv  leather  band. 

in  a  trough  of  mercury,  on  which  it  is 
floated,  instead  of  being  carried  on  rollers. 

THE   ST.  CATHERINE   LIGHT 

An  instance  of  the  tremendous  increase 

in  the  power  of  modern  marine  lights  is 
furnished  by  the  equipment  of  the  St. 
Catherine  Lighthouse  on  the  south  coast 
of  the  Isle  of  Wight.  It  has  a  power  of 
15,000,000  candles,  as  against  the  3,000,- 
000  candlepower  of  the  light  it  was  made 
to  replace. 

The  later  lens  throws  three  distinct 

beams  of  light,  which'Tollow  one  another 
across  the  water.    The  apparatus  revolves A  Bespectacled  Horse 
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ELECTRICITY     IN     THE    UP-TO- 
DATF   BLACKSMITH  SHOP 

When  electricity  commenced  to  sup- 
plant all  other  forms  of  power  in  shops 

and  factories,  certain  pessimists  predicted 
that,  whatever  conquests  motor  drive 
might  make  in  other  sections  of  the 
industrial  domain,  it  was  certain  that  the 
new  form  of  energy  could  not  be  used 
satisfactorily  in  blackmsith  shops.  Yet, 
to-day  we  find  that  the  electric  current 
has  been  chosen  in  preference  to  steam 

power  in  a  number  of  the  new  up-to-date 
blacksmith  shops  and  its  adoption  is 
being  daily  extended. 

For  the  operation  of  the  larger  tools 
in  the  modern  blacksmith  shop,  such  as 
the  heavy  power  hammers  electricity  is 
proving  ideal.  And  the  electric  forge  is 
rapidly  gaining  in  favor  not  only  on  the 
old  time,  coal  burning  forge  but  likewise 
on  the  more  modern  oil  burning  forge. 
However,  it  is  admitted  that  some  care 
must  be  exercised  in  the  operation  of  the 
electric  forge  lest  the  operative  be  burned; 

It  will  be  observed  that  in  addition  to  the 

other  applications  of  electric  power  shown 
in  the  accompanying  illustration  this 
model  blacksmith  shop  is  lighted  by  arc 
lamps. 

FINDING   A   PLACE   FOR 

CANTON'S  ELECTRIC  RAILWAY 

Canton,  generally  conceded  to  be  the 
wealthiest  and  most  progressive  of  all 
the  great  cities  of  China,  presents  a 
difficult  problem  in  electric  railway  con- 

struction. In  spite  of  the  fact  that  25 

per  cent  of  its  million  and  a  half  inhab- 
itants live  in  boats  on  the  river  and 

canals,  the  space  within  the  ancient  walls 
of  the  city  is  so  densely  populated  that  in 
most  of  the  so-called  streets,  it  is  impos- 

sible for  two  sedan  chairs  to  pass  each 
other.  There  is  not  room  for  rickshaws, 

to  say  nothing  of  even  a  single  track  elec- 
tric line. 

So  the  plan  has  been  advanced,  and 
will  undoubtedly  be  followed,  of  razing 
the  40  foot  wide  wall  that  has  encircled 

the  city  for  a  thousand  years  and  using 
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the  material  to  fill  up  several  of  the  least 
useful  of  the  network  of  intra-mural 
canals.  On  the  site  of  the  wall  a  two 
track  belt  line  will  be  built  completely 

encircling  the  city,  while  the  filled-in 
canals  will  ■  furnish  rights-of-ways  for  an 
adequate  system  of  single  track  feeders. 
A  double  track  will  be  laid  down  the  great 
river  boulevard  and  lines  will  radiate  from 

the  "belt,"  through  the  populous  country 
districts,  to  numerous  near-by  cities. 

shows  that  there  is  always  a  smaller 
speck  of  some  foreign  body  at  their 
centers,  and  most  generally  this  speck 
is  found  to  be  the  mineral  zircon,  which 
contains  a  proportion  of  radium .  Radium 
is  the  key.  These  little  haloes  are  caused 
by  the  atoms  which  have  been  shot  out 
from  the  enclosed  radium  in  the  course 

of  the  ages;  they  represent  the  limit  of 
its  field  of  force.  This  idea  is  susceptible 
of    the    most    delicate    proof.      It    need 

Inner  Gateway  of  the  Ancient  Wall 

Portion  of  the  Canton    City  Wall 
which  it  is  Proposed  to  Remove 
Make  Way  for  an  Electric  Railway 

RADIUM  IN  QUEER  PLACES 

The  "haloes,"  which  are  examined  by 
Professor  Joly,  the  distinguished  physi- 

cist of  the  University  of  Cambridge,  are 
associated  neither  with  organic  life  nor 
disembodied  spirits;  they  are  haloes  in 
the  rocks.  In  certain  very  old  minerals, 
a  brown  variety  of  mica,  for  example,  the 
microscope  reveals  minute  circular  marks 
which  occur  quite  irregularly,  but  are 
themselves  singularly  regular.  They  look 
like  circular  disks  in  the  slice  of  rock  when 

it  is  exposed  under  the  lens,  but  these 
dots  are  really  sections  of  quite  regular 
spheres  which  have  diameters  between 
the  twentieth  and  the  thirtieth  of  a 

millimeter.  They  are,  therefore,  not 
visible  to  the  naked  eye,  and  they  have 
always  been  a  puzzle.    Close  examination 

hardly  be  mentioned  in  this  day  that 
radium  when  it  is  decaying  shoots  out 
atoms  that  are  usually  regarded  as  atoms 
of  helium;  and  that,  in  fact,  every 
radioactive  substance  when  it  is  under- 

going change  does  the  same  thing.  Now 
the  progress  of  these  atoms,  the  length 
of  their  journey  and  the  speed  at  which 
it  is  accomplished,  have  all  been  very 
carefully  investigated  and  computed  since 
the  beginning  of  this  century.  We  know 
the  approximate  length  of  the  path  of 
the  atom  shot  out  by  any  radioactive 

clement,  from  the  uraniums  to  the  dis- 
integrating forms  of  radium,  thorium  and 

actinium;  and  we  know  how  soon  colli- 
sions with  other  atoms  of  other  substan- 

ces which  it  encounters  will  reduce  its 
velocity  to  zero. 

A.  remarkable  Eact  discovered  by  Pro- 
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fessor  Bragg  was  that  the  only  thing 
which  counted  in  stopping  the  discharged 
atom  was  the  weight  of  the  atom  which 
was  in  the  way.  Thus  it  has  been  possible 
to  calculate  exactly  how  far  a  discharged 
atom  should  penetrate  in  any  known 
substance.  The  discovery  of  fascinating 

interest  in  Professor  Joly's  haloes  is  that 
their  radii  correspond  exactly  with  the 
distances  which  atoms  from  the  varying 
radioactive  minerals  ought  to  travel ;  and 
thus  no  fewer  than  fifteen  kinds  of 

atom  produced  haloes  have  been  classi- 
fied. A  less  mathematical  but  equally 

interesting  demonstration  afforded  by 
the  haloes  is  that  of  the  age  of  the  rocks 
in  which  they  are  distributed.  Their  age 
is  a  little  appalling.  A  halo  of  less  than  a 
million  years  has  never  been  seen;  and 
hundreds  of  millions  of  years  must  have 
gone  to  the  formation  of  some  of  them. 

A   PORTABLE   ELEVATOR 

Where  heavy  sacks  or  bales  of  mate- 
rials are  to  be  handled  in  storage  ware- 

houses and  piled  in  lofty  tiers,  an  elec- 
trically operated  transportable  carrier 

and  elevator,  as  shown  in  the  drawings, 
is  of  immense  advantage.  It  is  a  very 
flexible  device,  operating  on  the  hor- 

izontal or  at  a  steep  angle.     The  hand 

trucks  are  simply  pushed  up  against  the 
lower  end  of  the  traveling  belt  or  carrier 
and  the  load  flopped  over  onto  it. 

MAGNETIC  BASKET  BALL 

A  parlor  game  of  basket  ball  played 
upon  a  table  with  two  upright  screens,  a 
ball  and  bats  is  the  subject  of  a  patent 

Magnetic  Basket  Ball 

issued  to  Lenora  H.  Jones,  Sedgwick, 
Kansas. 

The  ball  is  constructed  of  magnetizable 
material  while  the  bat,  called  a  tong, 
contains  a  permanent  magnet,  as  shown, 
with  a  handle. 

The  object  of  the  game  is  to  pick  up  the 

Portable  Electric  Elevator  for  Handling  Sacks  and  Bales 



POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

473 

playing  ball  with  the  tong  through  the 
magnetic  action  and  deliver  it  with  a 
quick  jerking  motion  into  the  basket,  as 
shown,  at  the  left  of  the  party  in  play. 
This  is  done  only  by  the  player  standing 
next  to  the  basket;  the  other  player  or 
players  on  the  same  side  simply  pass  the 
ball  along  the  table  with  a  light  tap  of  the 

tong.  The  opponent  attempts  to  pre- 
vent a  player  from  scoring  by  guarding 

the  basket  and  by  knocking  the  ball  from 

his  opponent's  tong  by  lightly  striking  the 
latter  on  the  top  with  his  own.  Each 
playing  ball  delivered  in  the  basket  may 
count  two  points  and  the  first  side  scoring 
ten  points  shall  be  the  winner  in  the 
game  and  the  side  first  winning  five 
games  shall  be  the  final  winner. 

WATER  POWER  UNDER  MORE 

THAN  A  MILE  HEAD 

The  highest  head  waterpower  plant  in 
the  world  will  soon  be  completed  at 
Martigny,  Switzerland.  The  fall  utilized 
is  5,400  feet  and  the  remarkable  feature 
of  construction  is  the  plan  of  the  pipes 
conveying  the  water  from  the  head  of  the 
fall  to  the  power  house,  a  distance  of 
three  miles.  The  pressure  gradually 
increases  with  the  fall  until  the  lowest 

point  is  reached  where  the  pipe  had  to  be 

made  of  special  ingot-pressed  steel  in 
order  to  withstand  the  pressure  of 
2,500  pounds  per  square  inch.  The 
turbines  have  a  total  rating  of  15,000 
horsepower. 

MOVING  STAIRCASE  PRINCIPLE  APPLIED  TO  A  LOCK 

Boulter's  Lock  on  the  Thames  always  presents  an  animated  scene,  especially  on 
Ascot  Sunday  when  hundreds  of  punts  and  other  sorts  of  small  pleasure  craft  pass 
through.  There  used  to  be  a  great  deal  of  congestion  at  this  point  until  recently, 
when  a  new  electrically  operated  conveyor  was  installed.  This  is  operated  by  endless 
chains  driven  by  motors  and  the  craft  are  carried  from  one  level  to  the  other  in  re- 

markably short  time.    As  many  as  1,600  boats  have  been  earned  through  in  one  day. 



STUDYING   STARS   IN   AN  ARTIFICIAL   SKY 

Within  a  huge  globe  at  the  Chicago 

Academy  of  Sciences  one  may  see  in  a  few- 
minutes  a  representation  of  692  of  the 
principle  stars  visible  in  Chicago  during 
the  year.  To  do  this  by  a  study  of  the 
heavens  would  require  hours  of  careful 
watching  for  a  whole  year. 

move.  The  great  globe  is  revolving 
slowly.  The  moon  rises  and  sets  and-then 
the  sun,  both  being  represented  by  the 
ingenious  use  of  electric  lights. 

The  sphere,  which  is  fifteen  feet  in 
diameter,  is  constructed  of  thin  gal- 

vanized sheet  iron  and  weighs  500  pounds. 

^____  The  stars  are  tiny  perforations 
in  the  sphere  through  which 
shine  outside  daylight  or  elec- 

tric illumination.  Each  glim- 
mering point  is  accurately 

placed  according  to  the  star 
it  represents  in  the  real 
heavens. 

Around    the    globe    on    the 
outside  and  on  the  line  of  the 

Huge  Sphere  Containing  an 
Artificial  Sky  in  which 

to  Study  Stars 

Passing  through  a  door  and  up  a  few 
steps  the  observer  finds  himself  on  a 

wooden  platform,  inside  the  globe,  cap- 
able of  holding  fifteen  persons.  The 

door  closes  and  everything  is  dark. 
Gradually  the  eyes  become  accustomed 
to  the  darkness  and  one  by  one  stars  are 
seen  in  the  man  made  sky.  An  attendant 
snaps  a  switch  and  the  stars  begin  to 

equator  is  a  metal  ring  to  which  the 
globe  is  secured  and  this  ring  runs  in 
grooved  wheels  as  the  sphere  is  turned 

by  an  electric  motor  under  the  plat- 
form. 

The  globe,  designed  by  Prof.  Wallace 
W.  Atwood  of  the  Academy,  cost  s$10,000 
and  was  presented  to  the  institution  by 
La  Verne  W.  Noyes. 

474 
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Garratt  Locomotive  for  the  Tasmanian  Railways 

A  LOCOMOTIVE  FOR  TASMANIA 

The  above  illustration  shows  a  British 

locomotive  of  the  Garratt  type  built  for 

the  Tasmanian  government  railways  — 
the  largest,  so  far,  in  that  country.  The 
boiler  and  firebox  are  in  the  center.  The 

cylinders  are  mounted  on  separate 

carriages  —  front  and  rear  —  which  also 
carry  the  coal  and  water. 

TRAWLERS    AND    THE     CABLES 
IN   JAPANESE  WATERS 

It  is  reported  from  Japan  that  some 
difficulty  is  being  experienced  by  the 
telegraph  service  there  owing  to  the  dam- 

age caused  to  the  submarine  cables  off 
the  coasts  by  fishing  trawlers.  By  reason 
of  the  profitable  nature  of  these  fisheries, 
there  has  recently  been  a  large  increase 
in  the  number  of  trawlers,  with  the  result 
that  an  interruption  of  the  cable  service 
is  frequently  caused.  The  authorities 
of  the  Government  Telegraphs  and 
Agriculture  Departments  are  considering 
measures  to  overcome  this  difficulty. 

VOLTA'S  ELECTRICAL 
APPARATUS 

During  a  visit  to  a  curiosity  shop,  in  an 
Italian  town,  not  so  long  ago,  vSir  Henry 
Norman,  a  member  of  the  British  Parlia- 

ment, came  upon  a  collection  of  electrical 
apparatus  constructed  by  Volta. 

It  appears  that  the  uncle  of  the  grand- 
father of  the  present  owner  of  the  collec- 

tion was  Volta's  cook  and  body-servant 
for  30  years.  On  the  death  of  the  scien- 

tist, the  experimental  apparatus  passed 

to  his  body-servant,  from  whom  it  passed 
down  from  generation  to  generation.    The 

collection  comprises  a  cupboard  full  of 

old  apparatus,  a  number  of  books,  por- 
traits, papers,  letters,  etc. 

A  NOVEL  GYMNASTIC  FEAT 

'The  photograph  shows  a  novel  "  stunt  " that  attracted  much  attention  in  the 

annual  gymnastic  exhibit  given  by  the 
Y.  M.  C.  A.  of  Bloomington,  Illinois.  It 

was  called  "the  ladder  pyramid,"  and 
although  not  particularly  difficult  to 
execute,  made  a  very  pleasing  appearance. 

Gymnastic  Kent  which  Gives  a  Pretty  Effec 
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ODD   CAR   IN   THE 
CANAL  ZONE 

The  car  in  the  illustra- 
tion, somewhat  between 

the  common  gasoline 
motor  car  and  a  steam 
locomotive  in  design,  was 

built  for  the  special  pur- 
pose of  use  by  the  super- 

intending engineers  of  the 
Panama  Canal.  For  this 

purpose  it  served,  but  in 
the  same  manner  that 

steam  and  gasoline  are 
being  rapidly  superseded 
by  electricity  for  many 

uses  everywhere  this  pe- 
culiar little  motor  car, with 

others  of  its  kind,  was  recently  sent  to 
the  discard. 

AMERICA'S  MOST  EXPERT  BOW 
AND  ARROW   MAKER 

A  little  city  in  interior  Oregon  is  famous 
among  archers  not  only  in  America  but 
throughout  the  world  as  the  source  of 
some  of  the  best  bows  and  arrows  that 

have  ever  been  produced.  And  this  but 
goes  to  prove  what  success  can  attend  a 
one  man  industry,  for  F.  S.  Barnes,  of 
Forest  Grove,  Oregon,  worked  single 
handed    to    win.  the    reputation    which 

Odd  Car  Used  by  Panama  Canal  Superintendents 

finally  came  to  him  as  America's  most 
expert  bow  and  arrow  maker.  It  is  con- 

ceded, however,  that  much  of  the  magic 
which  seems  to  lie  in  the  bows  made  on 
the  Pacific  Coast  must  be  attributed  to 
the  constructive  material,  namely,  the 
Oregon  mountain  yew.  This  wood  is 

selected  with  rare  care  and  as  no  pieces- 
are  used  save  those  obtained  at  an  alti- 

tude of  several  thousand  feet,  merely  the 
prospecting  for  wood  in  the  mountains 
is  an  arduous  task. 

The  Old  Bow  and  Arrow  Maker 

IMMENSE   WATER   TURBINES 

The  possibilities  in  building  immense 
turbines  for  the  development  of  electrical 

energy  are  emphasized  in  the  construc- 
tion for  the  Pirahy  plant  of  the  Rio 

Janeiro  Light  and  Power  Company  in 
Brazil  of  a  20,000  horsepower  set.  Of 
even  greater  bulk,  although  carrying  a 
lower  head,  are  the  turbines  of  the  White 
River  plant  of  the  Pacific  Coast  Power 
Company  of  Seattle  which  can  develop 

20,800  horsepower.  The  Rio  Janeiro  com- 
pany's turbines  will  operate  at  a  speed  of 

300  revolutions  per  minute  under  a  head 
of  900  feet.  The  Seattle  turbine  runs  at 
360  revolutions  under  a  440  foot  head. 
The  addition  to  the  Rio  Janeiro  plant 
makes  its  capacity  94,000  horsepower. 
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In  the  far  north  Capt. 
Peary  sighted  a  vast  island 
or  continent  which  he 
named  Croker  land.  An 

expedition  has  just  sailed, 
headed  by  Donald  D.  Mc 
Millan,  to  explore  this 
land.  The  whaler  Diana 
which  carries  the  party  is 
here  shown  as  she  was 
about  to  sail. 

These  are  some  of  the 

principal  members  of  the 
McMillan  expedition.  Top 
row,  left  to  right,  President 
H.  Fairfield  Osborne,  of 
the  Museum  of  Natural 

History,  New  York;  Dr. 
Hovey,  Dr.  D.  McMillan. 
Seated,  left  to  right,  H.  J. 
Hunt,  physician  of  the 

expedition;  Maurice  Tam- 
quary,  geologist;  W.  Elmer 
Ekvlaw,  geologist  and  bot- 

anist; Ensign  Fitzhugh 
Greene,  U.S.N. ;  Jerome 
Allen,  wireless  operator. 
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Chicago's  famous  water  front  is  among  the  world's  greatest  city  spectacles,  either  by  day  or  by  night.  It  is  perhaps 
best  described  by  Arnold  Bennett  in  "  Your  United  States  "  He  says:  "  And  then,  in  the  night  and  in  the  rain,  you 
swerve  round  some  corner  into  the  straight,  by  Grant  Park,  in  full  light  of  one  of  the  most  dazzling  spectacles  that  Chicago 

or  any  other  city  can  offer  —  Michigan  Avenue  on  a  wet  evening.     Each  of  the  thousands  of  electric  standards  in  Michi- 
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These  wonderful  decorations  were  built  up  especially  for  the  funeral  of  Prince  Churlo,  brother  of  the  Siamese  king. 
Elaborate  though  all  these  decorations  were,  they  were  burned  after  ceremonies  lasting  several  days,  and  the  body  itself was  cremated. 
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gan  Avenue  is  a  cluster  of  six  huge  globes  (and  yet  they  will  tell  you  in  Paris  that  the  Rue  de  la  Paix  is  the  best-lit  street 
in  the  world),  and  here  and  there  is  a  red  globe  of  warning.  The  two  lines  of  light  pour  down- their  flame  into  the  pool 
which  is  the  roadway  and  you  travel  continually  toward  an  incandescent  floor  without  ever  quite  reaching  it,  beneath 

mysterious  words  of  fire  hanging  in  the  invisible  sky!" 

A  group  of  Typical  Chinese  Workmen  at  their  noonday  meal.    Appar-    Lady  C.  Stewart  Richardson,  the  talented  English 

ently  they  are  a  happy  and  contented  lot.  noblewoman,  who  has  presented  in  this  coun- 
try a  new  type  of  interpretive  dancing. 
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President  Poincaire  of  France  (at  the  left)  just  leav- 
ing the  French  Hospital  in  London  during 

his  recent  visit  to  England. 

These  are  the  internationally  famous  "  Abernathy  Kids  "  on 
their  way  by  motorcycle  from  Oklahoma  ta  New  York.  Arriving 
at  New  York,  they  expect  to  go  abroad  with  their  machine.  They 
are  the  sons  of  Capt.  Jack  Abernathy. 
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In  line  with  New  York  City's  sane  Fourth  this  year,  special  illuminatio 
This  shows  the  illuminations  of  the  City  Hall.  Electric  current  was  given 
York  Edison  Company. 

were  substituted  for  the  usual  fireworks, 
the  city  free  for  this  purpose  by  the  New 

After  mounting  one  of  these  serene  mountain  peaks  in  the  Alps  there  is  generally  n  dread  of  going  down.  By  far 
the  most  secure  way  of  descending  is  that  shown.  All  sit  on  a  rug  or  overcoat  and  guide  with  their  ice  axes.  This 
mode  of  descending  is  only  safe  when  there  are  no  crevasses  and  especially  when  there  is  new  snow. 
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This  picture  attests  the  portability  of  the  United  States 

Army's  lately  adopted  "  knock  down  "  oven  which,  despite  its 
light  weight  and  the  short  time  required  to  set  it  up  or  dis- 

mantle it,  is  of  a  capacity  sufficient  for  a  force  of  60  men. 

There  are  many  curi- 
ous ways  of  diving, 

among  the  most  spec- 
tacular being  diving  with 

the  aid  of  wings. 

Mrs.  John  Boldt, 
prominent  suffragette 

and  first  aide  of  "  Gen- eral "  Rosalie  Jones, 
shown  here  in  type  of 
trousers  which  she  would 
have  women  adopt  in  the 

place  of  skirts.  "  What we  need  to  break  the 
shackles  and  free  women 
as  slaves  of  fashion  is  a 

leader,"  said  Mrs.  Boldt. 
She  declares  that,  in  her 
belief,  women  are  many 

years  behind  the  times  in 
dress.  In  her  opinion 
the  women  of  the  East 
are  far  more  progressive 
in  their  manner  of  dress 
than  are  the  women 
of  Occidental  countries. 
"  Trousers  of  the  style  I 
wear,"  said  Mrs.  Boldt, 
"  with  draperies  for  even- 

ing of  soft  materials,  giv- 
ing an  artistic  Grecian 

line,  are  far  more  modest 
than  the  slit  skirts  you 
see  on  Broadway,  with 
the  limbs  exposed  to  the 
knees  or  transparent 

underclothing." 

During  the  recent  visit  of  the  King  of  Spain  to  Paris  more  than  80  French  war  aeroplanes  were  assembled, 
the  review  they  all  took  to  the  air  —  the  greatest  number  ever  seen  in  flight  at  once. 
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Fred  C.  Thomson  of  Los  Angeles, 
Cal.,  having  just  completed  a  three 

year  course  in  the  Princeton  Theo- 
logical Seminary  where  he  gradu- 

ated in  the  1913  class,  has  taken 
the  pastorate  in  a  Los  Angeles 
church.  Thomson  is  regarded 
by  many  athletic  critics  as  a  world 
marvel  in  his  athletic  ability,  as  his 
mark  in  many  cases  is  nearly  equal 
to  that  of  Thorpe,  the  great  indian, 
and  in  some  instances  he  excels 

that  of  Thorpe.  Below  are  his 
records  compared  with  those  of 
Thorpe. 

Thomson 
Thorpe 

1U0  yd. 11  sec. 
lOg  sec. 

1  mi.  run 5min.  25 s  sec.  5  min.  26 
120  yd.  hurdles  16  sec. 16|  sec. 
1 2  mile  walk 3  min.  33 sec.    3  min.  48 

Shot  put 43'  zy2" 44'  ys" 
I.  jump 

5'  IU" 6'  1V8" 
Hammer 

126'  6" 122' 10" Pole  Vault 

10' 

9' 6" 
56  lb.  wt. 

27' 
26'  2" B.  jump 

21' 4'," 

23' 3" 

Vincent  MacLean,  son  of  E.  B.  MacLean,  Washington, 
D.  C,  and  called  the  richest  boy  in  America,  is  an  en- 

thusiastic farmer.  He  takes  a  keen  interest  in  working  in 
the  corn  field  and  has  a  choice  collection  of  sheep,  chickens 

and  goats.  He  also  has  a  little  negro  boy  for  a  playmate, 
who  will  grow  up  with  him  and  be  his  valet. 

Julia  Marlowe  loves  the  water  —  only  she  likes  it  in  the 
ocean  or  in  a  placid  bay,  and  not  in  the  way  of  constant 
downpouring  from  the  heavens.  During  the  past  two 
years  the  actress  has  leased  a  country  house  in  England. 
Last  summer,  during  nine  weeks,  there  were  but  three 
days  of  sunshine.  That  settled  the  matter;  no  more 
England.  So,  Miss  Marlowe  and  her  husband,  E.  H. 
Sothern,  have  purchased  a  lovely,  spacious  home  at 
West  Hampton  Beach,  Long  Island,  where  they  are  now 
spending  their  vacation. 
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The  most  recent  photograph  of  Col.  Goethals,  whose  indefatigable 
labor  has  been  responsible  for  the  rapidity  with  which  the  Panama 
Canal  is  nearing  completion,  and  his  residence  at  Culebra.  The 
wide  verandas  surrounding  the  house  allow  the  free  circulation  of 

air,  and  the  screens  completely  shut  out  the  mosquitos.  All  govern- 
ment buildings  in  the  canal  zone  have  those  two  features,  and  be- 
cause of  the  continued  warfare  against  the  mosquito,  yellow  fever 

has  been  entirely  wiped  out  in  the  Isthmus. 

  :   UNDERWOOD,   N.   V 

The  man  who  takes  one's  wager  at  the  races  in  England  and  then  "  welshes  "  on  his  payments  is  not  very  leniently 
dealt  with  when  the  angry  bettors  manage  to  lay  hands  on  him,  as  is  demonstrated  by  the  burning  of  the  "  welsher's  " 
wagon  after  the  recent  Derby  run  at  Epsom  Downs. 
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Picturesque  Egg  and  Banana  Sellers  of  Siam. 

This  is  a  picture  of  Wah-Hah-Gun-Ta 
(chief  firemaker),  a  Blackfoot  Indian  who  is 
132  years  old.  He  was  born  in  Glacier  National 
Park  in  1781  according  to  reliable  authority. 
His  wrinkled  countenance  bears  this  out. 

He  was  the  first  red  man  in  that  territory  to 
visit  the  great  white  father,  and  his  journey  to 
the  national  capital  when  President  Jefferson 
was  in  the  White  House  was  a  memorable 
event  in  his  life. 

This  view  represents  a  dogs'  barber  shop  in  Paris.     Here,  in  the  little  courtyi 
be  found  professional  dog  shearers. 
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Women  in  England  are  keen  for  outdoor  sports  and  many  of  them  become  expert  shots  with  the  rifle.     This  is  a 

general  view  of  the  firing  line  during  the  Ladies'  Meeting  at  Hisley,  England. 

The  Taxis  of  the  Philippines.     People  are  carried  from   place  to  place  in  these  baskets. 
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It  is  frequently  stated,  as  indica- 
tive of  Dutch  industry,  that  even 

the  dogs  work  in  Holland  and  it 
is  literally  true.  They  are  the 
beasts  of  burden  for  the  butcher, 
the  baker  and  the  candlestick 

maker;  they  work  long  hours  but 
willing  and  they  cover 

great  distances  on  the  level  roads. 

Gliding  over  the  surface  of  the 
Seine  on  a  gliding  or  skimming 
boat  driven  by  an  air  propeller  is 
the  latest  French  sport.  The  one 
shown  in  action  belongs  to  Count 
de  Lambert 

This  photograph, 

made  in  an  isolated  sec- 
tion of  the  Blue  Ridge 

Mountains  at  an  alti- 
tude of  3,500  feet  and 

eighteen  miles  from  the 
nearest  railroad,  shows 
the  primitive  method  of 
cutting  shingles  by  hand 

yet  in  vogue.  Lately  a demand  for  those  hand 
made  and  consequently 
expensive  shingles  h:is 
developed  on  the  part  of 
builders  of  elaborate 

frame  houses  in  fash- ionable suburbs  of  our 
cities. 
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Judge  Quentin  D.  Corley  of  Texas  is  probably  the  only  man  in  America  who,  having  no  hands,  is  still  an  expert  motor 
driver.  He  has  rigged  up  his  wheel  so  that  with  the  aid  of  a  hook  on  the  stump  of  his  arm  he  is  able  to  guide  perfectly 
and  he  is  also  able  to  shift  gears  without  trouble. 
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These  are  the  "Cheese  Twirlers"  of  Edam,  Holland.      A  view  in  the  market  place 
showing  how  Dutch  Cheeses  are  handled. 

Tramping  on  the  last  leg  of 
his  25,000  mile  trip  around  the 
globe,  Captain  Alfred  J.  Brown 

left  Washington  in  June  jour- 
neying south.     He  has  walked 

through  the  leading  Asiatic  and 
European    countries,    followed 
Colonel  Roosevelt  into  Africa 
and  has  been  forced  to  take  part 
in  the  Mexican  Revolution.  His 

trip   ends  in  Winnipeg,   Can., 
where  he  goes  to  claim  a  bet  of 

about  $4,000  and  50  acres  of  Canadian  timber  land  he  wins 
by  walking  around  the  globe.     He  plans  to  complete  the  trip 
within  four  years  of  the  time  of  starting. 

Lord  Selborne  presenting  William  Kerswell  (14  years  old), 

of  St.  Johns  School,  Ealing,  with  the  first  aeronautical  engi- 
neering scholarship  in  England. 

Old-time  sleigh  used  by 
Madame  Du  Barry,  now  in 
the  Versailles  Museum.  It 

was  pushed  along  by  a 
servant. 
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A  veteran  army,  united  in  senti- 
ment and  united  in  fact,  held  its 

great  encampment  on  the  field  of 
Gettysburg  the  first  week  in  July. 
Over  the  field  where  50  years  ago 
150,000  men  in  blue  and  gray  fought 
one  of  the  decisive  battles  of  the 
world,  now  trooped  the  soldiers  of 
peace  from  North  and  South,  from 
East  and  West,  and  for  four  days 
lived  in  the  tented  city.  Over  40,000 
old  soldiers  were  assembled,  the 

greatest  army  ever  assembled  on 
Gettysburg  field  after  Lee  and 
Meade  left  it  to  history.  To  use 
a  common  expression,  the  veterans 
had  the  time  of  their  lives.  They 
told  stories,  sang  songs,  and  with 
trembling  fingers  pointed  out,  traced 
and  retraced  the  strategic  moves 
made  in  the  greatest  battle  of  the 
Civil  War. 

Had  John  Bullington, 

color  bearer  for  Pickett, 
he  of  the  famous  charge, 
and  W.  H.  Calvert  of  the 

77th  Pennsylvania  met  on 
the  battlefield  of  Gettys- 

burg 50  years  ago,  the 

meeting  would  have  been 
far  different  than  the  one 
shown  above.  Men  who 

half  a  century  ago  would 

have  faced  each  other  be- 
hind the  barrels  of  rifles 

are  to-day  clasping  hands 
all  over  the  field  of  the 

great  battle,  just  as  Bul- 
lington  and  Calvert  in  this 

picture. 

Recalling  incidents  of  the  engagement  at  the  Peach  Orchard  on  Gettysburg   Battleground.     Left  to  right:    Dr.  J. 
Edwars,  9th  Alabama;  D.  B.  Gentry,  9th  Virginia,  and  Captain  H.  N.  Blake,  11th  Massachusetts. 
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General  view  of  the  encampment  at  Gettysburg 
where  were  gathered  50,000  veterans  of  the  Union  and 
Confederate  armies.  The  tents  housing  the  veterans 
were  situated  in  what  50  years  ago  would  have  been 
directly  between  the  outposts  of  the  hostile  armies  and 
directly  within  the  range  of  fire. 

General  Daniel  E.  Sickles,  only  surviving  leader  of  the 
Union  forces  at  the  battle  of  Gettysburg. 



492 POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

HL  * wl 
i «,  *S| 

^        ': 
W"    v  j 

l- 

•;.- 

W  '       *i 

^..^J} ̂   S« *"-*-  '•  itl 
rS  Jf I J 

^^    Y  «• 

~    *  ,  M 

First  Photograph  of  President  Huerta  of  Mexico  and  his  Advisers.  Reading  from  left  to  right:  Rayes  (Justice) 
Esquinal  Ofregun  (Finance) ,  de  la  Barra  (Foreign  Affairs!,  de  Mondragon  (War),  President  Huerta,  Kra  Stanol  (Public 
Works),  Garcia  Gemados  (State),  Roblagil  (Interior) 

The  "  Modern  Dutch  School  of  Painting." 
Photograph  made  at  Volendam,  a  quaint  Dutch 

fishing  village  (one  of  the  "  dead  cities  of  the 
Zuyder  Zee")  where  the  old  costumes  and 
customs  yet  survive. 

Perry's  old  flagship  the  "  Niagara  "  rebuilt  after  having  been  raised 
from  the  bottom  of  Lake  Erie  where  she  had  rested  for  almost  a  cen- 

tury. She  was  brought  through  the  storm  which  buffeted  and  threat- 
ened to  send  her  to  the  bottom,  victoriously,  and  with  the  old  watch- 

word of  Perry,  "  Don't  Give  Up  the  Ship  "  flying  from  her  main  spar, 
arrived  at  Fairport,  Ohio.     Thousands  inspected  the  old  vessel. 



POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 
493 

THE    SOURCE    OF 
THE   NILE 

A  short  distance  from 

the  pier  at  Jinja,  a  Uganda 
port  on  the  Napoleon  Gulf 
of  the  Victoria  Nyanza, 
is  the  principal  source  of 
that  vast  river  which  for 

countless  ages  has  fed  the 
prosperity  of  Egypt  and 
upon  which  it  depends 
now  even  more  than  of 

yore— the  mighty  Nile. 
As  compared  to  the  Ni- 

agara Falls  and  the  Victo- 
ria Falls,  the  Ripon  Falls  at  Jinja  are  not 

so  spectacular,  perhaps,  but  they  are 
remarkable  for  the  immense  quantity  of 
water  which  flows  over  them.  It  is 

estimated  by  experts  that  fully  eleven 
million  gallons  per  minute  flow  over  the 
falls,  which  are  not  more  than  850  feet 
wide.  The  drop  is  small  as  compared  to 
that  of  the  other  two  great  falls  of  the 
world,  but  the  volume  of  water,  evert  in 
that  short  drop,  is  a  sight  never  to  be 
forgotten. 

In  order  to  get  the  accompanying 

photograph  it  was  necessary  to  be  low- 
ered to  a  water  sprayed  rock  half  way  to 

the  base  of  the  fall  by  means  of  a  strong 
rope. 

LIVING  TREES  AS  TELEGRAPH 

POLES 

In  Eastern  Africa  there  is  a  telegraph 
line  in  the  construction  of  which  living 
trees,  instead  of  cut  poles,  have  been  used 
over  long  distances,  in  order  to  escape 
the  ravages  of  white  ants,  which  attack 
the  poles,  but  not  the  trees.  The  latter 
are  planted  along  the  lines  with  their 
branches  cut  off.  They  readily  take  root 
and  need  only  to  have  their  branches 
trimmed  from  time  to  time.  The  wires 

are  affixed  by  means  of  tarred  cords  of 
hemp,  which  serve  in  place  of  insulators. 
It  is  the  intention  eventually  to  replace 

the-  trees  with  iron  poles. 

The  Source  of  the  Nile 

THE  NEW  FRENCH  DIRIGIBLE 

"SPIESS" 

The  new  French  military  dirigible, 

"Spiess"  as  it  is  called,  is  built  up  of 
fourteen  light  and  strong  hollow  wood 
beams  running  along  the  length  so  as  to 
make  up  the  frame  upon  which  to  stretch 
the  covering.  The  balloon  framing  is 
held  together  by  a  bracing  of  steel  rods 
inside,  and  contains  a  set  of  fourteen 
separate  balloons  or  gas  bags,  so  that  an 
accident  to  one  or  even  several  of  them 

will  not  disable  the  whole  airship.     Such 

~*m 

balloons  are  made  o(  rubber  covered 
tissue,  and  the  whole  framework  of  the 

airship  is  covered  with  light  ami  stout 
canvas.  Below  the  body  is  a  keel  formed 
of  framing  covered  with  canvas  and  the 

crew  can  pass  along  it--  whole  length. 
Two  175  horsepower  motors  operate  the 
four  propellers. 



The  Wayagamug  Play 
BY  H.  BEDFORD-JONES 

(Photos  by  Grace  Chandler  Horn) 

At  Wayagamug,  Mich.,  is  presented  the 
only  genuine  Indian  pageant  given  in  the 
country  to-day  —  the  play  of  Hiawatha. 
Its  keynote  is  authenticity.  The  play 

is  presented  by  a  band  of  pure-blooded 
Ojibways  and  Mohawks,  in  their  own 
language,  every  detail  of  costume  and 

"props"  is  worked  out  by  them  and 
manufactured  by  them.  The  Wayagamug 
bids  fair  to  become  to  this  country  what 
Oberammergau  has  become  to  the  Tyrol. 

This  play  of  Hiawatha  is  in  reality  a 
national  thing  for  these  Indians.  The 
Longfellow  legend  is  adhered  to  more  or 
less,  but  the  text  of  the  play  is  the  correct 
Indian  legend,  and  the  finely  educated 
members  of  the  band,  some  of  them 
graduates  of  several  universities,  take 
keen  interest  in  securing  absolute  accura- 

cy in  the  least  detail.  The  play  is  given 
for  a  month  each  summer  at  Wayagamug, 

and  none  save  pure-blooded  Indians  are 
allowed  to  take  part. 

The  band  lives  in  ancient  Indian  fash- 

ion on  the  spot,  in  bark  and  skin  wig- 
wams, and  the  only  concession  made  to 

the  visiting  tourist  is  that  an  interpreter 
delivers  the  text  of  the  play  in  English  as 
it  proceeds,  which  rather  spoils  the  effect 
in  places,  for  as  actors  these  Indians  are 
unexcelled.  Here  at  Wayagamug  they 

form  a  little  colony,  getting  "back  to  the 
primitive"  and  taking  a  truly  savage 
delight  in  doing  so.  This  is  perhaps  the 

only  spot  in  the  country  where  Indian- 
manufactured  goods  are  sold,  which 
opens  up  an  interesting  question,  as  the 
so-called  Indian  goods  are  usually  factory 

The  "Rock"  from  which  Pau-puk-kee-wis  makes  his  Final  Leap 

494- 
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1)  Hiawatha  and  Pau-puk-kee-wis 

made.    Here  they  arc  made  on  the  spot,  means  and  methods  of  the  older  Indians, 
from  materials  of  the  best,  in  genuine  and   these  arc  followed  exclusively.     As 
Indian  fashion;  a  j^rcat  deal  of-  time  and  may    be    seen    in    the    illustrations,    the 
care  has  been  expended  on  attaining  the  canoes  arc  of  birch-bark  —  and  they  arc 
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no  mere  stage  properties  either  —  while 
the  costumes  used  in  the  play  and  worn  at 

all  times  are  highly  valuable,  being  com- 
posed in  part  of  magnificent  bead  and 

feather  work. 

The  "stage"  of  the  play  consists  of  a 
portion  of  the  Indian  village  itself,  which 
is  placed  on  a  tree  strewn  tongue  of  land 
projecting  into  the  large  lake,  and  from 
the  neighboring  shore  the  spectators  are 
allowed  to  witness  the  play.  In  one  of 

the  pictures  is  shown  the  only  "fake" 
part  of  the  whole  place  —  the  high 
"rock."  From  this  Pau-puk-kee-wis 
makes  his  final  leap  to  death,  and  it  is  a 
very  thrilling  leap  indeed,  more  especially 

as  he  is  forced  to  dive  into  a  bit  of  shallow 

water  and  come  up  under  the  "rock,"  out 
of  sight  of  the  spectators. 
A  word  about  the  illustrations  may 

prove  of  interest,  as  Mrs.  Horn  is  the 

only  person  who  has  succeeded  in  obtain- 
ing any  photographs  of  the  play,  through 

gaining  the  firm  friendship  of  the  players. 
Cameras  are  strictly  barred  from  the 
grounds,  as  a  number  of  the  Indians  have 
a  firm  belief  that  a  photograph  brings 
bad  luck;  this  feeling  was  heightened  a 
few  years  ago  when  one  family  was 
persuaded  to  pose  for  a  picture  and  a 
little  later  three  members  of  it  died.  Of 

course  the  photographer  was  blamed. 

LICORICE  ROOT  AND  WHERE   IT   COMES  FROM 

A  very  considerable  part  of  the  licorice  root  used  in  America  comes  from  the  marshy 
plains  of  Turkey  and  Russia.  The  root  is  not  cultivated  but  grows  wild  in  large 
quantities,  generally  in  great  stretches  of  open  ground  where  the  soil  is  more  or  less 
damp.  It  is  regarded  as  a  serious  pest  and  greatlyinterferes  with  cultivation.  The 
licorice  of  commerce  is  obtained  by  evaporating  an  infusion  of  the  sliced  roots.  This 
solidified  substance  is  used  for  flavoring  confectionery  and  beer,  as  well  as  entering 
into  the  make-up  of  most  of  the  brands  of  smoking  and  chewing  tobacco.  The  col- 

lecting stations  of  Syria  are  at  Antioch,  Aleppo,  Bagdad  and  Damascus  and  the 
accompanying  drawing  is  from  a  photograph  of  one  of  these  stations. 
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NOVEL  AND  EFFECTIVE 
ARCHITECTURE 

Irving  J.  Gill  of  Los  Angeles  is  becom- 
ing famous  for  his  unique  and  -beautiful 

designs  for  cottages,  office  buildings, 
arbors,  gateways,  etc.  His  designs  are 
along  a  line  that  is  absolutely  novel  in 
architecture,  as  will  be  admitted  upon 
study  of  the  examples  illustrated  in  the 
accompanying  pictures.  This  type  of 
architecture  is  adapted  to  a  warm  climate. 

THINGS   THAT  ARE  NOT   WHAT 
THEY  SEEM 

Custom  and  usage  have  rendered  the 
misapplication  of  certain  words  and 
names  so  familiar  that  they  have  quite 
lost  their  original  meaning  and  to  this 
day  carry  a  significance  in  many  cases 

directly  opposite.  Here  are  a  few  ex- 
amples : 

Irish  stew.  This  is  no  more  an  Irish 

dish  than  it  is  American  or  English ;  and 

the  term  "Irish  stew"  would  not  be 
understood  in  the  Emerald  Isle.  But 
the  name  sticks. 

No  more  does  "Prussian  blue"  depend 
for  its  supply  on  the  output  of  the  King- 

dom of  Prussia.  Its  name  is  derived, 
quite  otherwise,  from  prussiate  of  potash. 
Nor  is  there  anything  characteristically 

German  about  "German  silver."  The 
alloy  can  be  made,  like  Irish  stew,  any- 

where one.  wills.  India  ink  is  not  a 

product  of  India,  but  of  China;  and  the 
turkey  is  a  native  of  the  New  World. 

Rice  paper,  is  not -made  from  rice;  and 
catgut  is  not  derived  from  the  cat,  but 

from  the  sheep.  Galvanized  iron  is  zinc- 
coated,  but  no  longer  by  the  process  of 

Galvani.  The  copper  cents  of  our  ctir- 
rency  are  not  made  from  copper,  but  from 
an  alloy  more  properly  called  bronze. 
Among  the  articles  of  dress  and  of 

personal  use  we  find  many  false  names. 
Dogskin  gloves  rob  few  dogs,  and  kid 

A  New  Style  of  Architecture  Well  Fitted  to  Wnrm  Climates 
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gloves  fewer  kids.  As  with  catgut,  the 
sheep  again  supplies  the  material;  the 
other  animals  do  nothing  except  furnish 
the  name. 

Sealing-wax  contains  no  wax,  and 
Dutch  clocks,  so  called,  are  of  German 
manufacture. 

In  the  animal  world  we  may  observe 
that  a  titmouse  is  a  bird,  and  that  a 
shrewmouse  is  no  mouse  at  all.  Blind 

worms  have  eyes,  and  so,  naturally 
enough,  can  see. 

A  curious  instance  of  the  misapplica- 
tion of  a  word  is  afforded  in  the  case  of 

''slave."  Now  the  Slavi,  tribes  dwelling 
on  the  banks  of  the  Dnieper,  derived  their 

appellation  from  "Slav,"  meaning  noble, 
illustrious.  In  the  days  of  the  later 
Roman  Empire  vast  numbers  of  these 
Slavs  were  taken  over  by  the  Romans 
in  the  condition  of  captive  servants;  and 
in  this  way  the  name  of  the  tribes  came 
in  time  to  carry  with  it  the  idea  of  a  low 
state  of  servitude,  the  exact  antithesis  of 
its  original  meaning,  and  one  that  endures 
to  this  day. 

SEA  BEACH  SAILING— A  THRILL- 
ING SPORT 

Sea  beach  sailing  with  the  new  sand 

runner  car  or  "aeroplage,"  as  it  is  called 
in  France,  is  a  sport  from  which  no  little 
excitement  is  to  be  had,  especially  when 
racing  with  the  car  at  such  high  speeds 
as   60   miles   an   hour.      The   celebrated 

aeroplane  pilot  Bleriot  is  an  enthusiast 
of  the  sport,  and  was  one  of  the  first  to 
build  racers  of  this  kind  of  a  substantial 

shape.  We  illustrate  one  of  the  most 
recent  cars  which  he  built,  and  it  is  of 
all-metal  construction  and  runs  upon 
four  wheels,  spaced  quite  wide  apart  so 
as  to  keep  the  car  from  overturning  under 
the  strong  push  of  the  wind. 

WHEEL  WALKING 

A  Swiss  inventor  amused  the  people  of 
the  city  in  which  he  resided  by  going 

about  on  "walking  wheels."    The  move- 

Sea  Beach  Sailing 

Wheel  Walking 

ments  of  the  wheel  walker  are  similar  to 
those  of  the  skater  except  that  the  former 
in  bringing  the  foot  forward  does  not  lift 
the  wheel  from  the  ground.  Brakes  are 
provided  to  prevent  undue  speed  on 
inclines  and  there  is  also  an  arrangement 
to  permit  standing  still. 
No  spokes  connect  the  hub  with  the 

tire,  but  a  solid  steel  sheet  instead.  The 
wheels  are  made  of  great  strength,  but  of 
light    weight    and    without    perceptible 
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friction.  Walking  can  be  easily  learned, 
like  the  art  of  skating,  and  proficiency  in 
the  latter  is  helpful. 

HANDS  FREE  WHILE    TELE- 
PHONING 

A  new  form  of  telephone  instrument  as 
shown  in  the  drawing  permits  listening 
and  talking  without  employing  either  hand 
in  holding  the  instrument.  By  means  of 
an  automatic  catch  the  talking  connec- 

tion is  maintained  should  it  be  desired  to 

leave  the  telephone  to  speak  to  other 
people  in  the  room  or  look  up  information. 

A  CURIOUS  THEORY 

More  than  one  American  observer  has 

called  attention  to  a  curious  property  of 
an  electric  current  in  that,  when  passing 

round  a  sharp  corner,  it  apparently  pro- 
jects a  discharge  along  its  original  line  of 

motion.  In  Germany,  the  same  phe- 
nomenon has  been  observed,  and  there 

the  theory  is  advanced  that  this  is 
evidence    of    the    existence    of    a    true 

Telephone  Receiver  that  Need  not  be  Held  in  the  Hand 

electric  momentum,  resembling  that  of 
water  flowing  in  a  pipe.  Faraday  had 
divined  the  possibility  of  such  a  thing, 
but  his  experiments  led  him  to  conclude 
against  its  existence.  Clerk  Maxwell 
afterward  raised  the  question  again,  and 
also  decided  in  the  negative.  But  it  has 

of  late  been  pointed  out  that  the  phenom- 
enon is  in  accord  with  the  most  recent 

theory  of  the  ionic  nature  of  electricity. 

A  COAL  TRAILER  AND  BATTERY  TRUCK 
The  accompanying  illustration  shows  an  immense  electric  tractor  and  trailer, 

designed  at  Detroit,  Mich.,  for  the  purpose  of  transporting  fuel  from  coal  yards  to  an 
electric  power  plant.  It  may  be  stated  that  this  trailer  is  capable  of  carrying  twelve 
.tons  of  coal  and  is  loaded  in  the  coal  yards  from  a  hopper  so  thai  the  lime  for  loading 
and  unloading  is  about  eight  minutes.  One  round  trip  is  made  hourly  and  two  or 
three  carloads  can  be  handled  per  day.  The  labor  for  transferrin-  this  coal  is  reduced 
itO  a  minimum  as  but  one  man  is  necessary  for  all   the  work  involved. 



CUTTING  A  CANAL  ACROSS  CANADA 
Without  any  fanfare  of  trumpets,  or 

indeed  any  public  announcement,  the 
Government  of  Canada  is  now  consider- 

ing a  canal  digging  task  that  will  in  many 
respects  rival  the  vast  undertakings  at 
Panama.  With  the  favorable  reports 
gathered  by  survey  parties,  and  the 
question  of  cost  reduced  to  very  minor 

foot  canal  could  be  built  without  the 

country  feeling  any  serious  financial 
burden. 

From  Winnipeg  westward  the  Govern- 
ment engineers  continued  their  survey  up 

the  Saskatchewan  River  to  Edmonton. 

The  cost  of  this  longer  and  more  difficult 
reach  has  been  placed  at  $7,000,000  to 

MONT 

Route  of  the  Proposed  Canadian  Canal 

importance,  a  waterway  is  being  planned 
from  practically  the  edge  of  the  Rocky 
Mountains  across  the  Dominion  to  Lake 

Superior.  Stupendous  as  the  thing 
appears,  few  suspected  that  Nature  had 
gone  so  far  in  solving  it  until  Federal 
engineers  examined  the  proposed  route 
and  gave  it  their  hearty  approval. 

It  was  found  that  to  link  Winnipeg 
city  with  the  Great  Lakes  advantage 
must  be  taken  of  the  Lake  of  the  Woods 

and  a  series  of  navigable  streams  flowing 
south  and  east.  The  latter  comprised 
311  miles  which,  by  a  proper  arrangement 
of  stop-log  dams  and  the  construction 
of  locks,  could  be  fully  utilized  for  pur- 

poses of  transportation.  The  total  cost  of 
opening  up  a  six  foot  waterway  has  been 
estimated  at  $1,500,000  by  the  engineers 
who  made  the  survey.  The  estimate 
referred  to  a  six  foot  waterway  and  is  so 
reasonable  that  a  more  serviceable  twelve 

$8,000,000,  so  that  for  $10,000,000  steam- 
ers might  ply  freely  from  the  prairies  to 

any  of  the  Lake  ports,  and  eventually,  no 
doubt,  to  the  Atlantic.  The  upshot  of 
these  reports  is  that  the  Government  of 
Canada  is  about  to  appoint  a  commission 
of  able  business  men  to  investigate  the 
whole  question  and  pave  the  way  for  a 

practicable  scheme. 

LUMINOUS  ELECTRIC  MIRROR 

A  lady  of  far  off  Tibet  was  asked 
by  a  tourist  if  he  might  take  her  picture. 

' '  I  will  permit  you  to  do  so  two  days  from 
now,"  she  replied,  "for  that  will  give  me 

time  to  arrange  my  hair." Womankind  are  much  the  same  the 

world  over,  hence  it  is  safe  to  say  that  a 
luminous  electric  mirror  will  be  welcomed 

as  a  necessity.  The  mirror  is  fitted  with 
a    low    voltage    battery    lamp.      In    the 

500 
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handle  is  a  small  battery  and  upon  the 
outside  is  a  small  push  button.  By 
pressing  the  button  the  lamp  lights  not 
only  the  mirror  but  also  the  face  of  the 
user.    It  is  very  serviceable,  therefore,  at 

Luminous  Electric  Mirror 

night  when  other  sources  of  illumination 
are  turned  off  as  at  the  theater  or  opera 
house. 

A  patent  upon  this  interesting  novelty 
has  been  issued  to  Hugo  Gernback  of 
New  York  City. 

ASH  TRAY  ON  PORTABLE  LAMP 

A  portable 
lamp  stand 

maker  pro- 
vides a  novel 

addition  t  o 

his  goods  in 
the  way  of 
a  tray  for 
the  u  s  e  of 
the  m a  n 
who  smokes. 

The  tray  is 

equi p  p  e d 
with  com- 

part m  en  l  s 
and  a  match 

Ash  Tray  Fastened  to  Lamp 
Standard  DOX   holder. 

MANUFACTURE  OF  BOLTING 

CLOTH 

It  is  said  that  bolting  cloth  is  for  the 
most  part  manufactured  in  Switzerland. 
Italy  furnishes  a  smaller  amount.  It  is 
generally  made  of  Italian  silk  of  the 
purest  kind,  and  there  is  no  other  silken 
textile  calling  for  more  perfect  material. 

At  one  time  it  was  thought  that  the 
fiber  of  a  species  of  nettle  would  produce 
an  equally  beautiful  thread,  as  it  was  so 
fine  that  60  miles  of  it  would  weigh  but 

2lA  pounds,  but  the  experiment  proved 
unsuccessful. 

It  is  difficult  to  realize  how  so  delicate 
and  beautiful  a  fabric  can  be  woven  in 

such  quantities  in  such  dark  and  dingy 
places.  The  Swiss  peasants  who  follow 
this  trade  spend  the  most  of  their  lives 
in  damp  cellars  and  underground,  rooms, 
and  their  only  vacation  consists  of  a 

furlough  of  a  few  weeks  in  summer ,  when 
the  air  becomes  somewhat  dry  in  these 

gloomy  rooms. 
It  is  necessary  to  weave  this  cloth  in 

damp  places  because  of  the  electricity 
in  the  silk,  which,  if  not  counteracted, 
would  produce  an  uneven  fabric.  The 
dampness,  however,  does  away  entirely 
with  the  static  charge  on  the  threads, 
which  would  otherwise  collect. 

There  are  many  grades  of  bolting  cloth, 
differing  in  texture  from  sieve  like  fabrics 
to  those  so  fine  that  the  threads  can  be 

counted  only  by  the  aid  of  a  microscope. 
Some  notion  of  the  skill  of  the  weavers 

and  of  the  beauty  of  the  cloth  may  be 
gained  from  the  statement  that  any  part 

of  the  fabric  when  placed  under  a  micro- 
scope must  be  found  to  contain  a  certain 

precise  number  of  threads  to  the  square 
inch.  In  order  to  obtain  this  proficiency, 
the  worker  must  spend  his  time  weaving 
but  one  particular  grade  of  cloth.  The 
art  is  gained  by  the  skilfully  acquired 
touch  of  tlie  slcy  or  reed,  tor  each  thread 
is  pressed  into  place  only  by  the  guiding 
hand  of  the  operator.  The  woven  cloths 
are  sized  to  give  them  weight  and  a  more 
perfect  finish. 
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ONE  OF  NATURE'S  PRANKS 

This  curious  prank  of  Nature  was  found 
in  the  Canal  Zone.       The   ear,    a    rem- 

nant of  the  French  times,  was  left  on  the 
track  near  the  tree,  which 
was  at  that  time  only  a 
small  shrub.     The  tree,  a 
giant    ceiba,    grows    very 
rapidly  and  is  of  such  soft 
texture  that  its  trunk  has 
almost  covered  the  dump 
car,  which  was  shoved  off 

the  track  by  the  expan- 
sion   of    the    tree's    bole. 

in  ordinary  storage  lost  from  30  to  35  per 
cent  of  its  calorific  powers,  the  same 
kind  of  coal  kept  under  sea  water,  at  a 
depth  of  30  feet,  remained  intact  for  five 

years. 

U.';*, 
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Absorbed  by  Nature— A  Relic  of  the  French  in  the  Canal  Zone 

The  tree  is  large  and  healthy  and  does 
not  seem  to  be  the  least  bit  stunted  by 
the    intrusion    of    the  car. 

COAL  UNDER  WATER 

When  coal  is  left  exposed  to  the  air  for 
a  long  time  it  deteriorates  and  chemical 
changes  ensue  that  diminish  its  heating 
power  when  burned.  Experiments  con- 

ducted by  the  British  Admiralty  have 
shown  that  coal  stored  under  water,  and 

particularly  under  sea  water,  escapes 
most  of  the  deterioration  that  it  under- 

goes in  the  open  atmosphere.  At  Hong- 
kong, where  it  had  been  found  that  coal 

A  CURIOUS  APPARATUS 

The  Zeiss  optical  works  at  Jena  have 

put  out  a  rather  curious  form  of  appara- 
tus. A  so  called  iron  arc;  that  is,  an 

electric  arc  with  its  carbons  impregnated 
with  salts  of  iron,  giving  out  a  light  rich 
in  ultra-violet  rays.  Then  screens  are 
used,  so  as  to  cut  off  all  the  heating  and 

luminous  rays,  leaving  none  but  ultra- 
violet invisible  radiations.  In  these  pure 

ultra-violet  radiations  nearly  all  sub- 
stances fluoresce;  and  the  light  they  give 

out  is  greatly  affected  by  the  degree  of 

their  purity,  thus  providing  means  of  ex- 
amining the  chemical  purity  of  substances. 



Making  Farmer  Boys  Into 
Naval  Electricians 

By  LOUIS   E.    BROWNE 

All  machinery  and  mechanism  on  a 
modern  dreadnaught,  except  the  engines 
for  propulsion,  is  operated  by  electricity. 
In  the  heart  of  the  ship  there  is  a  great 
dynamo  room  furnishing  sufficient  power 

to  amply  supply  a  city  of  30,000  inhabi- 
tants. There  is  a  complicated  lighting 

system,  electric  boat  cranes,  powerful 
searchlights,  electric  anchor  winches,  fans 
and  ventilators,  electric  firing  devices  for 
the  huge  guns,  and  on  the  very  newest 
of  the  terrors  of  the  sea,  the  old  fashioned 
coal  burning  galley  has  given  way  to  a 
superb  electric  range. 

There  must  be  men  to  operate  and  keep 

in  repair  all  of  the  thousand  bits  of  elec- 
trical apparatus  on  board  ship.  Most  of 

the  men  who  enlist  in  the  Navy  are  from 

the  Middle  West  and  have  had  practical- 
ly no  mechanical  training  whatever.  If 

one  enlists  for  service  as  an  electrician,  he  . 

must  first  become  one  of  Uncle  Sam's 
students  in  the  electrical  schools  of  the 

Navy  at  New  York  or  San  Francisco. 
Here  for  more  than  20  weeks  the  re- 

cruits in  the  electrical  branch  of  the 

service  study  over  the  theory  and  practice 
of  electricity.  First,  from  simple  text 
books  and  under  the  supervision  of 
expert  electrical  engineers  in  the  service, 
the  man  learns  the  nomenclature  of  the 

craft.  Next  he  goes  into  the  shops  where 
he  learns  the  manufacture  of  ordinary 
dynamos  and  motors  from  the  time  when 
the  casting  for  the  base  is  poured  until 
the  time  its  armature  has  been  wound 

and  its  frame  painted  dark  brown  with 
yellow  stripes  and  declared  completed. 
The  student  studies  insulation  as 

practiced  on  the  warships  of  this  nation, 

the  method  of  wiring  a  ship,  the  manipu- 

lation of  the  electric  system  of  fire  con- 
trol, and  finally  he  is  sent  to  one  of  the 

huge  ships  of  the  Atlantic  Fleet  to  com- 
plete his  electrical  education  with  severe 

practical  work. 
If  it  is  learned  that  some  recruit  has 

picked  up  the  Morse  code  somewhere,  he 
is  sent  to  one  of  the  wireless  schools  for 

three  months'  instruction.  As  in  the  case 
of  the  ordinary  electrical  student,  Uncle 
Sam  requires  that  the  prospective  wireless 
operator  shall  start  from  the  foundation 
and  reach  the  top  only  through  the 
laborious  laboratory  and  classroom  route. 

There  are  two  objects  in  this  instruc- 
tion for  enlisted  men  of  the  navy.  Uncle 

Sam  can  not  use  farmers  on  his  battle- 
ships but  he  can  use  electricians.  He 

instructs  the  farmer  in  electricity  and 
obtains  competent  men  to  operate  his 
ships.  Josephus  Daniels,  Secretary  of  the 
Navy,  believes  that  the  other  object  is 
fully  as  important.  In  his  own  phrase- 

ology, Mr.'  Daniels  says: 
"There  is  no  reason  why  the  United 

States  Navy  should  not  be  a  great  voca- 
tional school.  A  four  year  enlistment  in 

the  navy  should  be  equal  to  a  four  year 
course  in  the  best  vocational  school  in  the 

United  States.  I  sincerely  hope  that 
conditions  can  be  made  so  that  this  ideal 

will  be  perfected." As  a  matter  of  fact  any  man  who  has 
been  in  the  electrical  branch  of  the 

service  can  enter  the  service  of  any  of 

the  huge  trans-Atlantic  or  trans-Pacific 
steamships  either  as  junior  wireless  opera- 

tor or  ship's  electrician.  Many  men  in 
the  service  learn  wiring  so  thoroughly 
that  when  they  return  to  private  life,  they 
take  up  the  vocation  of  an  electrician. 

^*yv~^ 503 
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MAKING  FARMER  BOYS  INTO   NAVAL  ELECTRICIANS 

(1)  Searchlight  and  Dynamo  Room  Switchboard.     Expert  Operators  Can  Pick  up  a  Torpedo  Boat  on  the  Horizon 
Eighteen  Miles  Away.     (2)  Dynamo  Room  of  the  New  York  Naval  School.     (3)  Studying  the  Watertight  Door  System. 
Experts  Trained  in  the  Electrical  Apparatus  which  Operates  it  After  Leaving  the  Service,  often  Find  Positions  on  the 
Great  Ocean  Liners. 
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MAKING  FARMER  BOYS  INTO  NAVAL  ELECTRICIANS 

(4)  Learning  the  Principles  of  Wireless.  (S)  Studying  the  Electrical  Control  Systems  of  the  Great  Turrets  of  the 
Dreadnaughts.  (6)  The  Construction  of  a  Ship  is  Studied  in  the  Minutest  Detail,  Even  to  the  Making  of  Diagrams 
of  the  Complicated  Systems  of  Electrical  Apparatus. 
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all  of  steel  and  iron,  with 
a  fabric  covering  to  keep 
out  wind  and  storm. 
The  sections  of  the 

framework  are  fastened 

together  by  joints,  which 
are  later  rigidly  .  held 
together  by  bolts.  The 
structure  is  first  assem- 

bled on  the  ground  and 
then  raised,  as  shown. 

HANGAR    FOR  DIRI- 
GIBLE BALLOONS 

The  transportable  hangar 
for  dirigible  balloons  adopted 
by  the  Italian  army  is  made 
up  of  a  number  of  arched 
sections,  varying  in  number 
according  to  the  length  of  the 
structure.     The  framework  is 

Method  of  Erecting  a  Transportable Hangar 

UNIQUE  HOME  OF  A  UNIQUE 
ORGANIZATION 

The  photograph  shows  the  hall  which 
is  the  home  of  the  Arctic  Brotherhood  in 
Skagwav,  Alaska.    The  entire  front  of  the 

building  is  made  from  sticks,  logs  and 
other  driftwood  picked  up  on  the  beach 
at  Skagway.  There  are  shovel  handles, 
parts  of  Indian  war  boats,  pieces  of 
totem  poles,  backs  of  richly  carved  chairs 
and  many  other  curiosities  used  in  con- 

structing the  front.  The  whole  is  so 
artistically  done  that  the  attention  of 
every  tourist  who  visits  the  town  is 
attracted. 

The  photograph  also  shows  the  snow  in 
the  deep  gulches  on  the  mountain  in  the 
background  plainly  marking  the  letters 
A  B,  the  initials  of  the  fraternal  order 
that  has  its  home  in  the  building. 

Unique  Home  of  the  Arctic  Brotherhood 

THE    "PERSPECTOGRAPH" 
CAMERA 

By  the  new  process  known  as  "aero- 
photography"  'with  the  new  apparatus 
due  to  the  Austrian  engineer  Scheim- 
pflug,    some    wonderful    results    in    this 
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Above  is  the  Arrangement  of  Cameras  for  Taking  a  Number  of  Photographs  from  a  Balloon,  and  Below  is  the  Per- 
spectograph  for  Combining  These  into  a  Single  Undistorted  View.     At  the  Left  is  a  Straight- 

ened View  Made  from  the  Distorted  Picture  at  the  Right 

field  are  now  to  be  had  and  the  new 

method  is  attracting  attention  in  different 
countries  of  Europe  on  account  of  its 
great  practical  value.  It  has  long  been 

desired  to  use  the  camera  to  take  bird's- 
eye  views  of  the  ground  when  sailing  at 
some  height  in  a  balloon,  but  up  to  the 
present  this  has  not  been  of  much  practi- 

cal use  in  making  photographic  maps, 
especially  for  very  exact  work. 

It  might  seem  easy  to  photograph  the 
ground  from  a  balloon  or  airship,  but  in 
order  to  cover  a  wide  reach  of  country 
the  lens  would  need  to  have  a  very  wide 
angle;  but  as  is  well  known  in  photog- 

raphy, such  lenses  have  a  small  opening 
and  thus  do  not  admit  the  light  which  is 
needed  for  this  work.  The  problem  is 
solved  in  a  most  ingenious  way  by  the 
inventor,  who  uses  a  number  of  separate 
cameras  pointing  all  around  the  ground 
so  as  to  give,  for  instance,  eight  separate 

views  But  as  the  photographs  are  all  on 
the  usual  square  plates  it  is  impossible 
to  match  them  for  the  map,  and  besides, 

all  but  one  of  the  views  are  taken  oblique- 
ly to  the  ground  —  only  the  central  view 

is  a  straight  down  view  and  the  rest  are 
unsuitable  for  a  map. 

However,  by  the  use  of  another  instru- 

ment, known  as  "perspectograph,"  he 
takes  the  usual  plate  and  makes  from  it 
a  corrected  plate,  such  as  would  be  given 
by  a  straight  down  view,  and  this  enables 
all  the  plates  to  be  matched  into  a  single 
large  map. 

Mr.  Kamrnerer,  an  Austrian  engineer, 
to  whom  we  are  indebted  for  the  present 
details,  is  now  engaged  in  perfecting  the 
method.  Some  photographs  arc  also  here 
reproduced,  giving  an  idea  of  how  well  the 
perspectograph  changes  an  oblique  and 
distorted  view  into  a  straight  and  natural 

appearing  one. 
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MINIATURE  WARSHIPS 
HANDLED  BY  ELECTRICITY 

The  most  expensive  mechanical  toy  in 
the  world  was  recently  placed  on  view  in 
Northampton,  England.  It  is  a  miniature 
fleet  of  super-Dreadnaughts,  battle  cruis- 

ers and  destroyers,  with  a  royal  yacht,  all 
fitted  with  guns  and  searchlights.  The 
whole  is  a  replica,  exact  in  every  detail, 
of  the  vessels  in  the  British  Navy,  whose 
names  they  bear  and  was  designed  for  the 
Imperial  Services  Exhibition  at  Earles 
Court. 

Every  vessel  is  fully  armed  with  guns 
that  will  fire.  Each  one  is  equipped  too, 
with  the  correct  number  of  secondary 
guns  and  carries  electric  navigation 
lights  and  searchlights,  while  the  torpedo 
boats  are  operated  automatically. 

The  bigger  boats  carry  two  persons, 
and  the  destroyers  hold  one.  They  are 
propelled  by  electric  motors,  and  all 
the  boats  can  travel  at  speeds  varying 

Preparing  the  Miniature  Ships  for  Action 

from  2yi  knots  to  3}4  knots  for  two  hours 
without  stopping.  In  each  boat  there  is 
half  a  ton  of  electric  storage  batteries. 

GUNNING  FOR  AEROPLANES 

At  the  famous  Krupp  works  a  new  type 
of  gun  has  been  developed  for  use  in 
attacking  aerial  craft  from  the  deck  of  a 
submarine.  The  gun  has  a  bore  of  7.5 
centimeters  or  about  three  inches.  It  is 

made  to  appear  and  disappear  on  the  deck 
of  the  submarine  through  a  hatch,  as 
shown  in  the  accompanying  pictures,  and 
it  is  so  mounted  as  to  be  readily  turned 

at  any  angle  with  the 
horizon. 
When  an  attack  from 

the  aeroplane  upon  the 
submarine  boat  is  ex- 

pected, by  dropping 
bombs,  the  gun  on  the 
deck  may  be  lowered,  the 
hatchway  closed  and  the 
submarine  boat  sunk  at 
will  beneath  the  surface. 

The  New  Krupp  Gun  to  Repel 
Aircraft  from  Submarines 

■^■^■^^■^H H^Mi 
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In  the  Midst  of  the  Jungle 
BY  STANLEY  HALL 

As  "the  sun  rose  above  the  hilltops  it 
revealed  a  long  caravan  wending  its  way 
slowly  out  of  Fort  Congo,  South  Africa, 
and  setting  out  along  the  route  to 

Mombasa.  At  the  head  of  the  proces- 
sion, which  consisted  of  an  elephant,  six 

horses,  four  pack  mules,  four  camels,  a 
foufrox  team  and  a  retinue  of  servants, 
rode.  Colonel  Jackson,  famous  hunter  of 

big  game,  accompanied  by  his  two  daugh- 
ters, Alice  and  Ethel,  and  his  stalwart 

son,  Jack. 
It  had  been  less  than  a  week  before 

;that  Colonel  Jackson  had  received  the 

the  So 

message   from   his    old    friend    Jorgson, 

which  read: — ■ 
Zanzibar,  Nov.  26,  1910. 

Dear  Colonel: — 
I  promised  to  notify  you  regarding  the 

hunting  in  the  interior.  Advise  you  to 
go  to  Mombasa  at  once  and  equip,  as 

game  is  plentiful. 
Yours  old  friend, 

Jorgson. Since  the  receipt  of  this  message  all  had 
been  bustle  and  excitement  in  the 

Colonel's  home,  for  the  two  girls  ami  the 
son  had  been  eager  to  accompany   their 

it;  Polyscope  I'ompany  of  ChiciiKO.   in    which    Miss   Kuthlyn 
,09 
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father,  while  he  had  been  busy  preparing 

his  weapons,  camp  equipment  and  hunt- 
ing paraphernalia.  At  last,  however,  all 

was  ready  and  they  were  really  off  on  the 
expedition. 

On  the  third  day  out  from  Fort  Congo 
the  party  came  upon  a  Kaffir  village  and 
learned  that  game  was  plentiful  in  the 
vicinity.  They  obtained  a  guide  and, 
after  going  some  miles  farther  into  the 
jungle,  made  camp. 

The  Colonel  was  up  at  dawn  the  follow- 
ing morning  and  before  noon  the  trackers 

discovered  a  huge  lion  which  was  trailed 
to  its  lair  and  shot  by  the  hunters.  As 
they  parted  the  bushes  to  obtain  their 
game,  Alice  discovered  two  lion  cubs 
playing  about  the  body  of  their  dead 
mother.  Though  the  sympathy  of  each 
of  the  girls  was  roused  by  the  sight  of  the 
motherless  cubs,  it  was  outweighed  by 
their  delight  at  the  capture  of  the 
cunning  little  animals,  which  they  carried 
back  to  camp  with  them. 

During  the  following  night  the  roars  of 
other  lions  and  jungle  beasts  were  plainly 

heard,  and  in  the  morning  it  was  reported 
that  one  of  the  camels  was  missing  from 
camp.  Armed  with  a  huge  net  and  other 
hunting  equipment  the  Colonel  set  off 
at  daybreak  to  capture  the  lion  which 
had  attacked  the  camel  and,  probably, 

dragged  it  off  to  it's  lair.  Less  than  two 
miles  from  camp  they  came  upon  the 
carcass  of  the  camel  and  there  they  spread 
their  net. 

Soon  after  the  Colonel's  departure, 
Alice  and  Ethel  ordered  their  own  horses 

brought  round  and  set  out  to  follow  the 
hunting  party,  in  the  hope  of  seeing  the 
lion  captured.  In  some  manner  they 
missed  the  party,  however,  and  Colonel 

Jackson  was  much  worried  when  he  dis- 
covered his  daughters  had  gone  alone  into 

the  jungle.  He  promptly  set  out  to 
find  them,  accompanied  by  several  native 

guides. The  girls,  meanwhile,  had  found  the 
place  where  the  net  had  been  spread  for 
the  lion  and  came  up  just  as  a  huge  beast 
by  a  terrific  effort,  tore  himself  loose  from 
the    meshes    of    the    net    and    bounded 
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away.  His  roars  frightened  the  horses 

and  Alice's  mount  swerved  so  quickly 
that,  although  an  expert  equestrian, 
she  was  hurled  from  her  saddle. 

Ethel's  horse  also  took  fright  and,  accom- 
panied by  the  riderless  animal,  dashed 

back  towards  camp.  Alice,  left  alone  in 
the  jungle,  found  the  fall  from  her  horse 
had  injured  her  so  she  could  barely  crawl 
into  a  crevice  in  some  neighboring  rocks 
and  there  seek  such  meager  refuge  as 
the  boulders  af- 

forded from  the 

jungle  beasts. 
Ethel's  return 

to  camp  upset 
the  whole  party, 
and  other  guides 
set  out  in  hope  of 
discovering  her. 
Though  Colonel 
Jackson  and  his 
aids  scoured  the 

jungles  for  hours 
afterwards  no  trace 

of  the  missing  girl 
was  discovered,  and 
one  guide  stoutly 
asserted  that  the 
broken  lion  net  con- 

clusively proved 
that  the  girl  had 
been  devoured  by 
the  beast  which  had 

escaped  from  the 
net.  This  Colonel 

Jackson  at  first  refused  to  believe,  but 
when  two  days  of  tireless  hunting  failed 
to  show  even  a  trace  of  his  daughter,  the 
Colonel  resigned  himself  to  her  fate  and 
sorrowfully  gave  orders  to  break  up  camp. 
It  was  a  sad  and  disconsolate  party  that 
returned  several  days  later  to  Fort  Congo. 

Alice,  meanwhile,  continued  to  live  in 
the  narrow  crevice  in  which  she  had 

sought  refuge,  and  at  night  had  to  fight 
off  lions,  panthers,  a  hyena  and  other 
beasts  of  the  jungle.  After  several  days 
of  hopeless  effort  she  managed  at  last  to 
stagger  down  to  a  nearby  waterhole  and 
there    found    the    tracks    made    the    by 

parties  which  had  been  seeking  her. 
She  staggered  along  the  trail  which  led 
back  to  camp  and,  after  hours  of  painful 
effort,  reached  there,  only  to  discover 
that  the  tents  had  been  taken  down  and 

the  party  had  left  the  jungle.  Then 
she  fainted  away. 

One  night,  two  years  later,  Colonel 
Jackson,  a  man  worn  almost  to  a  shadow 
of  his  former  self  by  constant  grief  over 
the  loss  of  his  daughter,  sat  in  his  home 

brooding  over  the 

past,  when  a  strange 
vision  came  to  him. 

In  fancy  he  saw 
Alice ,  alive  and  well , 
living  in  a  thatched 
hut  in  the  jungles, 

with  leopards  and 

lions  for  her  com- 

panions and  play- 
fellows. The  vision 

seemed  so  real  that 
Colonel  Jackson 
rose  to  his  feet  with 

a  cry  that  brought 
Ethel  and  Jack  to 

his  side.  After  ex- 
plaining to  them  his 

vision,  the  Colonel 
declared  that  he 
must  immediately 

return  to  the  jun- 
gles, in  one  final 

effort  to  see  if  Alice 

might  not  yet  be 
found.  Though  doubting  that  such  a 
thing  was  possible,  at  this  late  day, 
the  faithful  son  and  daughter  assisted 
him  to  prepare  for  the  trip  and  the 
following  day  they  again  set  forth  for 
Mombasa. 

Alice  was,  in  truth,  alive  and  well. 
She  made  her  home  in  a  little  hut  thai 

closely  resembled  the  one  seen  by  her 
father  in  his  vision  and  several  tame 

leopards  were,  in  fact,  her  companions. 
Vividly  she  recalled  a  day  not  long  past 
when  these  same  leopards  had  saved  her 
life,  when  she  had  been  attacked  by  a 
huge  lion.    Releasing  her  pets  she  ttfged 

I'KL-.LiSd 

Leopards  and  Lions  for  Her  Playfellows 
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them  on  to  fight  the  lion  and  they  had 
eventually  succeeded  in  killing  the  king 
of  the  forests.  On  another  occasion,  she 
had  almost  met  death  when  attacked  by 
a  host  of  crocodiles,  while  she  had  been 
to  a  neighboring  pool  for  water. 

The  Colonel  and  his  party  scoured  the 
vicinity  of  their  former  camp  for  days, 
in  a  futile  effort  to  obtain  some  trace  of 

the  missing  Alice,  and  then,  one  day, 
wandering  farther  from  their  camp  than 
usual,  they  sighted  a  hut  which  closely 
corresponded  to  the  one  the  Colonel  had 
seen  in  his  vision.  Before  the  doorway 
crouched  three  huge  lions,  that  now  and 
then  leaped  frantically  at  the  fragile 

barrier  that  prevented  them  from  obtain- 
ing some  prey  within.  The  approach  of 

Colonel  Jackson  and  his  party  frightened 
the  beasts,  and  they  sought  refuge  in  the 
dense  jungle  that  fringed  the  hut. 
A  moment  later  the  party  were 

astonished  to  see  the  door  of  the  tiny 
habitation  open,  and  upon  its  threshold 
appeared  a  strange  figure,  clad  in  a 
leopard  skin,  with  limbs  bare  almost  to 
the  knees  and  long  hair  framing  a  face 
of  singular  beauty.  At  the  side  of  the 
figure  stood  two  leopards,  who  looked 
inquiringly  up  at  the  face  of  the  woman 
who  seemed  to  be  their  mistress. 

As  one  of  the  native  guides  raised  his 
weapon  and  took  aim  at  one  of  the  beasts 
the  figure  in  the  doorway  stepped  in  front 
of  the  leopard  and  with  arms  extended 

begged  that  it's  life  be  spared.  At  the 
sound  of  the  voice  Colonel  Jackson's 
heart  missed  a  beat  or  two.  Surely  that 
voice  could  never  be  forgotten.  With 

a  glad  cry  of  "Alice!  Alice!"  he  leaped 
forward  and  clasped  the  strange  figure  to 
his  breast.  A  moment  later  the  rest  of 

the  party  gathered  about  them  and 
assured  themselves  that  the  weird  jungle 
woman  was  indeed  Alice. 

The  renuion  can  better  be  imagined 
than  described,  so  we  shall  leave  the 
happy  members  of  the  Jackson  family, 
reunited  at  last,  as  they  are  preparing 
once  more  to  return  to  their  home  in 

Fort  Congo. 

INCONGRUITY  SPOILED 
PICTURE 

The  director  of  the  American  Film 

Manufacturing  Company's  players  at 
Santa  Barbara,  Calif.,  recently  received 
some  new  fire  making  material  and  used 
it  in  a  production  for  which  it  had  been 
ordered.  The  old  Gonzales  mansion  was 

purchased  and  used  for  the  film  story. 
The  equipment  was  made  ready  and  soon 
a  cloud  of  flame  and  smoke  was  pouring 
through  the  doors  and  windows  of  the 
old  structure.  An  excited  woman  resi- 

dent, who  didn't  perceive  that  they  were 
"only  taking  pictures"  turned  in  a  fire 
alarm,  and  the  result  was  a  hurry-up 
visit  by  the  fire  department.  The  direct- 

or was  delighted  with  the  sudden  turn  of 
events,  and  some  hundred  feet  of  film 
was  made  to  include  a  view  of  the  bus- 

tling firemen. 
After  the  excitement  was  all  over,  the 

director  had  begun  to  congratulate  him- 
self on  the  bully  picture  secured,  and  the 

players  to  prepare  for  the  next  scene  of 
the  drama  being  produced,  someone  re- 

marked, "  Say,  that  was  a  motor  truck 
fire  engine.  How  could  an  old  adobe 
house,  in  a  supposed  Mexican  wilderness, 
be  saved  by  a  brand  new,  1913  model 

fire  engine?" 

TOP  NOTCH  IN  ADMISSION 
PRICE 

The  top  notch  in  the  way  of  admission 
prices  to  a  picture  theater  seems  to  have 
been  reached  at  last.  A  man  over  in 

Michigan,  last  week  received  a  letter  from 
his  brother,  who  is  manager  of  a  picture 
show  in  a  mining  camp  in  Alaska,  located 
some  300  miles  from  the  nearest  railroad. 
The  Alaskan  writes  that  he  is  doing  a 
thriving  business,  and  gets  changes  of 
film  every  time  a  dog  team  reaches  the 
camp.  The  enthusiasm  of  the  miners  over 

pictures  must  be  great,  for  it  is  neces- 
sary to  show  the  same  films  over  and 

over  again,  even  though  the  price  of 
admission  is  one  dollar. 



A  Tide  in  the  Affairs  of  Men 
BY   EDNA   FRANCES 

"Mother,  dear,  this  soup  is  so  delicious 
I'm  going  to  take  a  little  of  it  upstairs  to 
old  Mr.  Vivinot.  I'm  sure  he  hasn't 
had  anything  so  nice  to  eat  in  a  long  time 
and  he  does  like  to  have  me  remember 

him."     With  these  words,  pretty  Jessie 

so  miserly  I  don't  believe  he  gets  half 
enough  to  eat  at  times.  Jessie  seems  to  be 

the  only  human  being  in  whom  he's  the 
least  bit  interested  and  he  simply  wor- 

ships her,"  beamed  Mrs.  Brown. 
"Oh,  well,  the  old  chap  is  getting  so 

George  Fields  Louise  Lester  Vivian  Rich 

"  I  Am  Going  to  Take  a  Little  Upstairs  to  Old  Mr.  Vivinot  " 

Brown  poured  out  an  extra  plate  of  soup, 
and  then  went  laughingly  out  of  the  room 
to  seek  her  especial  friend,  the  old  miser 
who  roomed  just  above  the  Browns. 

"What's  got  into  the  girl?"  inquired 
Jessie's  father,  as  he  watched  her  exit 
with  the  soup. 

"Bless  the  child,  she  must  be  a  regular 
angel  of  mercy  to  the  old  gentleman  above 

us.  The  neighbors  say  he's  worth  mil- 
lions— got  heaps  and  heaps  of  gold  and 

jewels  hidden  away  somewhere,  but  he's 
Note:   From  the  film  of  the  above  title,  released  l>: 

feeble  he's  almost  helpless  and  if  he's 
taken  a  fancy  to  Jessie  I  suppose  it's  all 
right,"  answered  Brown,  as  he  finished 
his  soup  and  prepared  to  attack  the  big 
platter  of  beefsteak  before  him. 

Jessie,  meanwhile,  had  rushed  in  upon 
a  gray  haired,  aged,  somewhat  crabbed 
looking  old  gentleman,  who  occupied 
the  story  just  above  that  in  which  the 
Browns  resided,  and  had  almost  startled 

him  by  the  abruptness  of  her  entrance. 
"Sec    what     I've    brought    you,"    she 
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laughed,  handing  the  steaming  dish  of 
soup  to  the  lone  occupant  of  the  room. 

"Well,  well,"  began  the  miser,  "if  it 
isn't  my  little  girl  from  downstairs, 
and  if  she  hasn't  brought  me  something 
more  to  eat."  Taking  the  plate  on  his 
trembling  old  knee,  Vivinot  sank  con- 

tentedly back  in  his  chair,  and  with 
twinkling  eyes,  stared  across  at  his 

visitor.  "You  go  on  and  eat  your  soup," 
commanded  Jessie,  "and  I'll  straighten 
things  up  a  bit,"  and  she  began  to  tidy 
up  the  room,  which  was  in  sad  disarray. 

"Why,  uncle  John,  you  haven't  got  a 
thing  to  eat  in  the  house,"  scolded  Jessie, 
as  she  returned  from  an  inspection  of  the 
pantry  shelves  which  she  had  chanced  to 

discover  were  almost  bare.  "You  prom- 
ised me  faithfully,  only  last  week,  that 

you'd  be  sure  and  get  yourself  plenty  to  eat 
and  now  I  find  you  haven't  done  so.  I'll 
have  to  attend  to  it  myself,"  and  Jessie 

George  Periolat  Vivian  Rich 

"  Ah,  but  She's  a  Good  Girl,"  Muttered  Vivinot 

picked  up  a  market  basket  and  announced 
that  she  was  going  after  some  meat  and 
groceries. 

"Ah,  but  she's  a  good  girl,  a  good  girl," 
muttered  Vivinot,  as  Jessie  departed 
and  he,  having  finished  his  soup,  tottered 
across  the  room  with  the  empty  dish. 
After  puttering  about  the  room  for  a  few 
minutes  in  an  absent  minded  sort  of  way, 
he  produced  a  huge  tin  document  box 
from  a  secure  hiding  place  and,  opening 
it,  began  to  run  through  his  fingers  the 
many  coins,  jewels  and  precious  stones 

which  it  contained.  Startled  a  few 
moments  later  by  some  noise  without, 
he  hastily  stowed  the  box  away  and 
tried  to  stagger  back  to  his  easy  chair. 

Before  he  could  reach  it,  however,  he 
was  seized  by  a  severe  pain  in  the  vicinity 
of  his  heart  and  crashed,  face  down, 
upon  the  floor.  Five  minutes  later, 
Jessie,  returning  from  her  shopping,  found 
him  there  and  ran  below  to  summon  her 

father  and  mother  to  help.  Mrs.  Brown 
and  Jessie  quickly  returned  and  aided 
old  Vivinot  to  his  bed,  while  Mr.  Brown 
ran  for  a  physician  who  lived  in  the  next 
block.  Vivinot  was  conscious  when  the 

doctor  arrived,  but  breathing  with  dif- 
ficulty. He  gasped  out  a  request  for  a 

lawyer  and  stated  that  he  wished  to  make 
a  will,  as  he  feared  his  end  was  near. 

Though  the  attorney  was  quickly  sum- 
moned, the  old  miser  lived  barely  long 

enough  to  affix  a  trembling  signature  to 
a  will,  leaving  all  he  possessed  to  Jessie, 
before  the  angel  of  death  called  him. 

A  week  or  more  following  the  funeral 
of  the  old  gentleman,  the  lawyer  who  was 
handling  his  estate  was  ready  to  turn  over 

Jessie's  fortune  to  her.  Much  to  the 
surprise  of  all  this  "fortune"  consisted 
of  less  than  50  dollars,  and  the  greater 
portion  of  this  sum  had  been  raised  from 

the  sale  of  Vivinot's  effects.  It  seemed 
clearly  evident  that  the  stories  of 

Vivinot's  supposed  wealth  and  unlimited 
store  of  jewels  and  precious  stones  were 
myths,  or  wild  imaginings  of  some  of  his 
more  fortunate  neighbors,  for,  though  a 
most  thorough  search  was  made  of  his 

apartments,  no  such  treasure  was  dis- 
covered. Jessie,  however,  was  well 

content  and  declared  the  sum  she  received 
was  far  more  than  she  had  ever  deserved 
for  her  kindness  to  old  Vivinot. 

Ten  years  later  found  Jessie  the  wife 
of  sturdy,  handsome  Tom  Bradford, 
settled  in  a  cosy  home  of  their  own,  and 
this  home  brightened  by  a  pretty  boy  of 

three,  who  was  his  father's  pride  and  his 
mother's  constant  joy.  The  world  had 
been  extremely  good  to  Jessie,  for  almost 
immediately  following  the  death  of  her 
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parents,  some  years  before,  she  had 

become  Bradford's  wife  and  begun  life 
in  a  home  of  her  own  that  far  exceeded 

her  rosiest  dreams  in  splendor. 
Fortune  now  seemed  suddenly  to  turn, 

however,  for  Tom,  when  he  came  home 
from  work  brought  news  of  the  disastrous 
floods  which  were  sweeping  over  the  Ohio 

regions  in  which  they  lived,  and  the  even- 
ing papers  were  filled  with  warnings  to  all 

to  prepare  for  flight,  as  it  was  feared  the 
waters  would  rise  still  farther.  Morning 
found  the  worst  predictions  fulfilled,  for 
the  river  had  overflowed  its  banks  and 

was  pouring  past  their  very  door  in  a 
torrent,  and  bearing  on  its  surface 
debris  of  all  kinds. 

Tom  assisted  his  little  wife  to  pack  such 
belongings  as  they  could  crowd  into  a 
trunk,  and  then,  she  taking  their  baby  boy 
in  her  arms,  they  set  forth  in  a  rowboat  to 
seek  what  shelter  they  could  find  from 
the  flood. 

Twelve  hours  later  found  them  sheltered 
beneath  a  tent,  which  had  been  erected 

for  the  refugees,  and  cooking  their  meager 
meal  over  a  campfire.  In  looking  over 
such  belongings  as  they  had  rescued  from 
their  home,  Jessie  came  across  the 
tattered  and  worn  will  made  out  by  old 
Vivinot,  and  which  she  had  treasured  all 
these  years.  Briefly  telling  the  story  of 

her  supposed  "fortune "  Jessie  showed  her 
stalwart  husband  the  age  worn  document. 

"Why,  girlie,  that  very  house  in  which 
you  and  old  Vivinot  lived  is  being  torn 
down  this  week,  or  the  work  of  wrecking 
it  was  beginning  before  this  flood  came 

upon  us,"  commented  Tom,  as  he  handed 
back  the  paper.  "Oh,  Tom,  do  you 
suppose  Mr.  Vivinot  may  really  have  had 
some  treasure  that  has  never  been 

found?"  queried  Jessie,  as  she  put  the 
will  carefully  away  again. 

"Hardly  possible,"  answered  Bradley, 
as  he  donned  his  hat  and  coat  and  pre- 

pared to  go  out  and  investigate  the  pres- 
ent stage  of  the  flood, 

Jessie,  left  alone,  kept  thinking  more 
and  more  of  what  her  husband  had  said 
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about  the  demolition  of  her  old  home,  and 
discovering  that  she  was  in  the  vicinity 
where  it  stood,  she  made  up  her  mind  to 
at  least  stroll  past  and  see  how  it  looked. 

Arrived  at  the  door  of  the  old  place 
she  found  the  flood  had  swept  through  it 
but  had  since  receded.  Led  on  by 
curiosity,  she  peered  within  and,  finally, 
ventured  to  cross  the  threshold.  A 

ghoul,  prowling  about  the  deserted  build- 
ing in  search  of  such  loot  as  might  fall 

within  his  reach,  was  frightened  by  her 
entrance  and  fled  just  as  her   husband 

arrived  and  caught  her,  fainting,  in -his 
arms. 

On  reviving,  Jessie's  glance  turned 
toward  the  black  and  shiny  box  she  had 
snatched  from  the  ghoul  as  her  husband 
had  driven  him  away.  Judge,  then,  of 
their  surprise  when  they  discovered  it  to 

be  a  tin  document  box.'  A  little  pressure 
had  loosened  the  cover  and  Jessie  was 
gazing  down  upon  a  huge  bundle  of  bank 
notes  and  a  whole  handful  of  precious 

stones  and  glittering  gems.  Her  "  fort- 
une" had  come  to  her  at  last! 

WHAT  PUTS  THE  COLOR  IN 
KINEMACOLOR  ? 

You've  probably  often  asked  yourself 
the  above  question  while  watching  the 
natural  color  pictures  on  the  screen,  or 
at  least  you  must  have  heard  those  about 
you  speculating  over  the  matter  and 
probably  offering  various  explanations, 
no  two  of  which  agreed. 

"They're  hand  painted  films,"  says 
one  lady  to  your  right;  "No,  there  are 
three  films  shown  on  the  screen  at  the 

same  moment,  one  is  green  in  color,  one 
blue  and  the  other  red,  and  when  shown 
together  they  give  all  the  colors  of  Nature 

itself,"  guesses  a  fat  man  to  your  left; 
"It's  very  simple,"  languidly  explains  a 
confident  chap  behind  you  to  his  lady 

friend,  "you  see  the  picture  is  projected 
in  the  ordinary  manner,  but  they  pass  the 
rays  of  light  through  a  rainbow  colored 
glass  instead  of  through  a  white  one,  and, 

naturally,  color  results." 
As  it  happens,  however,  all  the  guesses 

you  probably  overheard  were  wrong, 
though  the  fat  man  came  the  nearest  to 
being  right.  The  secret  lies  in  two  things : 
one  is  the  peculiar  treatment  of  the  raw 
film  stock  on  which  the  negative  is  taken, 
which  permits  it  to  retain  all  the  varied 
shades  and  tones  of  natural  light,  and  the 
other  is  the  delicate  color  filters  through 
which  the  rays  of  light  are  passed  on  their 
way  from  the  projector  to  the  picture 

screen  as  the  film  is  wound  past  the 
shutter. 

The  first  is  a  secret  most  jealously 
guarded  by  the  Kinemacolor  Company, 
but  the  latter  is  a  device  that  will  be 

carefully  explained  and-  possibly  even- 
shown  you,  should  you  care  to  discuss  the 
matter  with  the  operator,  after  the  eve- 

ning's entertainment  or  when  he  has  a 
moment  to  spare. 

First  of  all,  the  film  used  in  making 
Kinemacolor  pictures  is  made  panchro- 

matic, that  is,  sensitized  for  all  the  rays 
of  the  spectrum.  This  peculiarly  sensi- 

tive film  is  then  exposed  in  the  camera, 
behind  a  revolving  shutter  in  which  are 
fitted  two  filters  (or  screens)  colored  red 

and  green.  Thirty-two  pictures  a  second 
are  taken,  alternately,  through  the  red 

and  green  filters. 
This  is  the  vital  part  to  be  remembered. 

Ordinary  white  light  —  sunlight  ■ — ■  con- 
tains all  the  colors  of  the  spectrum  blend- 

ed together.  The  primary  colors  are  red 
and  green,  and  red  and  green  light 
properly  blended  will  give  any  shade  or 
tint.  In  exposing  the  film  a  red  and  a 
green  glass  (filter  screen)  are  brought  in 
front  of  the  lens  alternately.  The  red 
filter  allows  only  green  light  to  pass 
through  it  and  one  picture  on  the  film  is 
thus  made  with  green  rays  only.     Next 

■nm 
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the  green  filter  comes  up  into  position 
and  this  lets  only  red  rays  pass  through, 
so  the  next  picture  on  the  film  is  made 
with  red  rays  only.  This  is  kept  up  as 
long  as  the  shutter  moves,  the  individual 
pictures  on  the  film  being  taken  alternate- 

ly with  the  green  rays  and  the  red  rays 
reflected  from  the  object  photographed. 

After  the  positive  print  of  the  film  has 
been  completed  we  discover  it  to  be 
apparently  nothing  but  black  and  white, 
the  same,  as  an  ordinary  strip  of  film,  but 
in  reality  all  the  tints,  tones  and  shades 
of  Nature  are  stored  up  within  its 
depths. 

This  film  is  run  off  in  the  Kinemacolor 

projecting  machine  at  the  rate  of  32 
pictures  per  second.  Here  again  the 
white  light  from  the  arc  lamp  is  passed 
through  similar  red  and  green  filters, 
which  allow,  respectively,  only  green  and 
red  rays  to  pass  through.  Consequently 
the  pictures  thrown  upon  the  screen  are 

alternately  red  and  green  —  at  the  rate 
of  32  per  second.  In  other  words  sixteen 
pictures  per  second  are  red  and  sixteen 
are  green. 

So  quickly  do  these  pictures  follow  one 
another,  however,  that  the  eye  cannot 
pick  out  the  individual  red  and  green 
ones  and  is  fooled  into  believing  that  both 
red  and  green  are  being  viewed  at  the 
same  instant.  Since,  as  above  stated, 
red  and  green  light  properly  blended  will 
give  any  shade  or  tint  between  black  and 
pure  white,  all  the  tints  of  the  scene 

which  lay  before  the  camera's  eye  when 
the  film  was  exposed  are  in  turn  revealed 
to  ours  as  we  view  the  screen. 

Naturally,  also,  owing  to  the  need  for 
projecting  Kinemacolor  film  at  the  rate 
of  32  pictures  a  second  instead  of  at  the 
rate  of  sixteen  pictures  a  second,  as  in  the 
showing  of  ordinary  black  and  white 
pictures,  the  film  has  to  be  about  twice 
the  length  of  the  black  and  white  subject. 
That  is,  if  1,000  feet  of  film  is  necessary 
to  tell  a  certain  story  in  ordinary  motion 
pictures,  Kinemacolor  will  require  two 
full  reels  of  1,000  feet  each  to  tell  the 
same  story. 

FLIP  FLAPS  175  FEET  ABOVE 
BROADWAY 

The  photograph  reproduced  herewith 
shows  one  of  the  Samarian  troupe  of 
Russian  dancers  doing  flip  flaps  on  the 
three  foot  parapet  of  the  Mecca  Building, 
in  New  York  City,  175  feet  above  Broad- 

way. Shanley's  cabaret  show  was  taken 
up  to  the  roof  of  the  Mecca  Building  to  be 

Frantz  turning  a  Back-summersault  on  Top  of  the  Mecca 
Building  —  175  Feet  above  Street  Level. 

photographed  in  Kinemacolor  and  the 
entire  troupe  of  Russian  dancers  posed 
with  the  spires  of  the  distant  Cathedral 
and  the  blue  sky  as  a  background.  After 
the  dancers  had  been  taken  in  such  steps 
and  poses  as  seemed  suitable  for  their 
precarious  footing  Frantz,  the  acrobat 

of  the  troupe,  proceeded  to  "do  some 
stunts,"  until  his  manager,  Victor  Hyde, 
shouted  in  alarm,  "Stop,  Frantz,  if  you 

fall  off  that  parapet  you'll  break  your 

contract." 
Little  Marie  Bline  of  the  Thanhau 

Company,  better  known  to  the  public 

"The  Thanh auser  Kid,"  was  recently 
hcadliner    at     a     New     York     vaiulev 
theater. 



518  POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

MOVING  PICTURES  UNDER 
THE  SEA 

(1)  How  Submarine  Pictures  will  be  taken.    (2)  "Creakers  "  at  the  Bottom  of  Hampton  Roads. 
Descending  into  the  Tube.     (4)  Nibbling  at  the  Bait 

(3)   Williamson 

Moving  pictures  under  water  are  now 
an  assured  fact.  It  remained  for  Ernest 

L.  Williamson  to  prove  that  the  denizens 
of  the  deep,  can  be  portrayed  on  a  film 
just  as  they  live  under  sea.  Williamson 
is  a  son  of  Capt.  J.  H.  Williamson, 
inventor  of  the  Williamson  submarine 
tube.  This  tube  is  flexible  and  can 

be  lowered  to  any  depth  from  one 
foot  to  500  and  is  the  last  word  in 
simplicity. 

It  is  provided  with  a  chamber,  in  which 
three  men  can  work  and  live  for  hours. 

They  do  not  have  to  be  supplied  with  air 
by  artificial  means,  but  they  breathe  the 
same  air  under  the  same  conditions  as  if 

they  were  on  the  surface.  The  chamber 
is  windowed. 

Ernest  Williamson  went  down  the 

tube  in  Hampton  Roads.  He  took 
pictures  at  a  depth  of  15,  20  and  35  feet. 
He  got  a  picture  of  big  and  little  fish 
nibbling  at  bait  dangling  from  a  hook  20 
feet  under  water. .  He  took  pictures  at 
night  with  the  aid  of  four  electric  lights. 
The  fish  attracted  by  the  light,  came 
around  the  window  chamber  in  large 
numbers. 

There  were  two  men  in  the  chamber 

with  young  Williamson.  One  of  the 
party  agreed  to  jump  overboard  and  dive 
past  the  windowed  chamber  at  a  depth  of 
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15  feet.     As  he  shot  past,  Williamson 
snapped  his  picture. 

Williamson  is  planning  to  make  a 
cruise  to  the  West  Indies  to  take  pictures 
under  water.  He  says  it  is  possible  to  get 
views  of  the  sunken  cities  of  Yucatan  and 
other  wonders  of  the  deep. 

FILMS  FOR     CONVICTS 

To  relieve  the  monotony  of  prison  life 
and  as  a  reward  for  good  behavior, 
convicts  at  the  Deer  Lodge  Penitentiary, 
Mont.,  regularly  attend  a  motion  picture 
exhibition  at  the  prison  each  Sunday. 
This  form  of  entertainment  was  inaugu- 

rated a  few  months  ago  and  has  proven 
tremendously  successful.  Many  of  the 
convicts  who  attended  the  first  show 

saw  motion  pictures  for  the  first  time  in 
their  lives,  as  they  had  been  behind  the 

bars  during  the  years  in  which  cinematog- 
raphy has  been  developed.  The  pictures 

were  found  to  do  much  more  than  furnish 
mere  amusement  for  the  convicts,  for 
they  have  promoted  discipline  in  a 
manner  that  has  already  been  easily 
noted,  as  each  man,  in  order  to  secure  the 
privilege  of  attending  the  picture  show, 
must  have  a  certain  number  of  merit 

marks  to  his  credit,  and  almost  every 
convict  strives  hard  to  attain  a  goodly 
number.    

WIND  IN  THE  PICTURES 

It  will  be  observed  that  in  the  pictures 
there  is  nearly  always  a  strong  wind 
blowing,  disporting  itself  in  the  trees  or 
with  the  skirts  of  the  women  players. 

One  explanation  held  forth  for  this  is 
that  were  the  reels  taken  when  the  air 

was  perfectly  still  the  result  would  be 
that  the  players,  when  they  chanced  to  be 

in  repose,  would  look  as  "dead"  as  the 
"dead"  portions  of  the  scene  pictured. 
Accordingly,  the  ingenious  gentlemen 

charged  with  the  duty  or  photographing 
the  "scenario"  .select  a  time  when  the 
wind  is  generally  active.  A  reel  is  much 
more  effective  when  things  are  moving 

generally  —  trees  swaying,  skirts  flutter- 

ing and  hair  flying.  In  a  moving  picture 

there  must  be  "something  doing"  all  the 
time.  Moreover,  the  ever  watchful  pro- 

ducer must  see  that  the  same  effect  is 
carried  out  in  all  the  scenes  for  a  given  reel. 

Another  reason  is  that  atmospheric 
conditions  are  much  more  favorable  to 

photography  when  the  air  is  in  motion, 
and  clearer,  more  snappy  pictures  can  be 
made ;  therefore  the  camera  men  are  sent 
out,  as  far  as  circumstances  will  permit,  on 
windy  days. 

WATCHING  MACHINERY 
HALL  GROW 

After  Machinery  Hall  of  the  Panama- 
Pacific  Exposition  has  been  completed  an 
opportunity  will  be  given  of  seeing,  from 
the  film,  this  great  building  rise  as  if  by 
magic.  Motion  pictures  are  being  taken 
automatically,  every  five  minutes,  of  the 

Sections  of  Film  Showing  the  Growth  of  Machinery  Hall 

details  in  the  construction.  The  camera 

is  mounted  upon  the  roof  of  the  service 
building,  one  of  the  completed  edifices, 
and  covers  an  inclusive  view  of  the  new 
structure. 

Under  the  magic  influence  of  moving 
pictures  a  full  grown  building  will  be 
conjured  up,  beginning  with  the  bare 
ground  and  finishing  in  80  minutes  with 
a  structure  completed  to  the  topmost 

pinnacle.  Like  Solomon's  Temple,  it  will 
be  built  without  the  sound  of  a  hammer. 

The  records  will  show  %  pictures  for 
each  working  day,  or  a  total  of  6,912  for 
the  three  months  required  for  completing 
the  building.  When  the  pictures  are 
reproduced  the  reel  will  be  run  at  the 
rate  of  864  pictures  per  minute,  or  more 

than  a  week's  progress  in  that  time. 
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PRODUCING  AN 

EARTHQUAKE  SCENE 

Some  idea  of  the  endless 

patience  and  labor  required 

to  produce  some  of  the  spec- 
tacular effects  seen  in  motion 

pictures  can  be  obtained  from 
the  two  photographs  repro- 

duced on  this  page,  showing 
the  construction  of  a  scene 

for  a  coming  Lubin  feature  in 
which  the  San  Francisco 

earthquake  will  be  repro- 
duced in  pictures. 

Nearly  a  score  of  stage 
carpenters,  scene  painters, 
property  men,  electricians 
and  stage  directors  have  been 
at  work  for  weeks  getting 
ready  for  the  big  production. 
The  construction  of  one  of 

the  big  scenes,  alone,  took  the 
men  employed  in  arranging 
it  over  ten  days  to  perfect, 
and  yet,  in  making  the  picture,  the  whole 
structure  was  destroyed  in  less  than  two 
seconds.      Note  the  careful  arrangement 

Construction  of  a  Scene  in  the  Lubin  Studio  for  the  San  Francisco  Earth- 
quake Picture.  This  Scene  Alone  Has  Taken  20  Men  a  Month  to  Build 

and  Will  Be  Destroyed  in  Two  Seconds  When  the  Camera  is  Turned  on 

of  the .  bricks,  lath  and  plaster  in  the 
upper  scene  and  the  utter  havoc  wrought 
in  the  picture  below. 

The  Aftermath  of  the  Earthquake  —  All  Down  in  Two  Seconds 

■HUHHIB 
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JULIAN  ELTINGE  HAS  A 
RIVAL 

As  most  every  patron  of  the  theater 
knows,  Julian  Eltinge  has,  for  years,  had 

the'  reputation  of  being  the  greatest 
feminine  impersonator  on  the  legitimate 
or  vaudeville  stage.  But,  now,  a  player 
in  the  Thanhouser  Film  Company,  of 
New  Rochelle,  New  York,  has  created 

Harry  Benham 

some  feminine  roles  in  motion  picture 

dramas  and  comedies  which  rival  any- 
thing that  Eltinge  has  done.  Harry 

Benham,  one  of  the  Thanhouser  leading 
men,  is  the  player  in  question,  and  his 
Work  on  the  screen  has  been  arousing  no 
little  comment  among  theatrical  folk 
generally,  as,  naturally,  they  at  once 
compare  it  to  the  impersonations  given 
by  the  famous  Eltinge. 

Neither  Benham  nor  Eltinge  is  in  any 

sense  a  "sissy"  when  out  of  the  feminine 
make-up,  but    quite    the    contrary,   for 

both  players  are  unusually  athletic,  mus- 
cular and  interested  in  masculine  pastimes 

and  diversions  in  the  hours  they  spend 
off  from  the  stage.  In  the  accompanying 

cut,  Mr.  Benham  is  seen  in  the  make-up 

he  wore  while  appearing  in  "The  Eye  of 
Krishla,"  a  Thanhouser  release. 

LOS  ANGELES,  NOW  FILM 
CAPITAL  OF  U.  S. 

Not  so  very  long  ago,  most  of  the 
motion  picture  studios  were  located 
either  in  New  York  or  across  the  river  in 

the  Highlands  of  New  Jersey.  Within  the 
last  two  years,  however,  Los  Angeles, 
Calif.,  has  awakened  to  the  fact  that  she 
is  the  motion  picture  producing  capital 
of  the  United  States.  When  one  recol- 

lects the  whimsical  weather  of  the  East, 
it  is  not  hard  to  guess  why  one  company 
after  another  has  packed  up  and  moved 
out  to  California.  At  present,  within  a 
radius  of  ten  miles  from  Los  Angeles  are 
the  Powers,  Nestor,  Broncho,  Bison, 
Essanay,  Rex,  Frontier,  Imp,  Champion, 

Biograph,  Majestic,  Thanhouser,  Key- 
stone, and  Kay  Bee  studios. 

Most  of  the  above  companies  employ 

from  fifteen  to  25  "regulars,"  besides 
innumerable  "extras,"  hundreds  of  In- 

dians, cowboys,  etc.,  such  as  you  see  in 
Bison,  Kay  Bee,  Broncho,  and  other 
films.  Very  few  patrons  who  walk  in  and 
out  of  theaters  realize  what  a  gigantic 
industry  the  manufacture  of  motion 
pictures  has  become.  It  is  said  that  over 
300  persons  in  and  about  Los  Angeles, 
alone,  depend  upon  the  studios  for  a 
livelihood.         

ARE  YOU  PRONOUNCING 
THEM  CORRECTLY 

Owing  to  the  frequent  mispronuncia- 
tion of  the  names  of  certain  popular 

brands  of  motion  picture  film,  the  pho- 
netic spelling  of  a  few  of  these  brands  are 

given  herewith.  Cines,  the  film  made  at 
Rome,  Italy,  should  be  pronounced  as 

though  it  were  spelled  "Se-nays,"  al- 
though an  Italian  would  probably  call  it 
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"Chi-nays."  Gaumont,  the  French  film, 
is  in  English  called  "Go-mont"  though 
the  foreigner  will  say  "  Go-mong."  Pathe, 
or  Pathe-Freres,  which  means  of  course 

"Pathe  brothers,"  by  most  theater  man- 
agers is  called  "Pathey,"  though  the 

correct  pronunciation  may  be  indicated 

by  spelling  it  "Patty-Frairs."  Than- 
houser  films  are  nearly  always  called 

"Tannhouser,"  the  first  "h,"  seemingly, 
being  entirely  overlooked.  The  first 

syllable  is  "Than"  not  "Tann."  Kine- 
macolor  causes  some  confusion.  "Kin- 

ney-ma-color "  seems  to  nearest  indicate 
the  correct  method  of  saying  it.  Eclair 

should  be  called  "E'-clair." 

"QUO  VADIS?"— A  WONDERFUL 
FILM 

Within  the  past  few  months  there  has 
been  shown  in  all  parts  of  the  United 
States  what  is  generally  conceded  to  be 

the  greatest  motion  picture  }^et  produced 

—  "Quo  Vadis?"  (Whither  goest  thou?) 
—  in  eight  reels.  This:  picture  version  of 
the  famous  novel  of  Henry  Sienkiewicz 
is  not  alone  remarkable  on  account  of  the 
fact  that  more  people  were  probably 
employed  in  making  it,  more  money  was 
spent  in  producing  it  and  more  real  thrills 
were  combined  within  it,  than  in  any 
other  picture  ever  thrown  on  the  picture 
screen,  but  also  on  account  of  the  fact 
that  it  goes  far  beyond  any  former 
pictured  pantomime  in  real  quality,  in 
the  vast  depths  given  to  the  big  scenes 
in  which  great  hoards  of  supernumeries 
are  used,  and  in  the  startling  realism  of 
the  scenes  undertaken  and  depicted.  The 
great  scenes  representing  the  burning  of 
Rome,  and,  later,  the  reproduction  of  the 

great  amphitheater,  in  which  the  Christ- 
ian martyrs  were  tortured  and  devoured 

by  wild  beasts,  are  marvels  of  stage 
direction. 

Though    it    is    almost    impossible    to 
convey  even  a  small  portion  of  the  thrill 

The  Christian  Martyrs  at  the  Mercy  of  the  Wild  Beasts  in  the  Arena 
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The  Tottering  Walls  of  Rome  as  they  Were  Presented  to  the  Gaze  of  the  Crazed  Nero  —  "  Quo  Vadis?" 

and  realism  of  the  stupendous  film  pro- 
duction by  means  of  inanimate  photo- 

graphs, the  two  reproduced  herewith  will, 
perhaps,  give  some  vague  idea  of  the 

elaborate  detail  with  which  "  Quo  Vadis?  " 
has  been  staged.  The  one  cut  illustrates 
a  portion  of  one  of  the  scenes  showing  the 
burning  of  Rome,  gives  just  a  glimpse  of 
the  tottering  walls,  the  fallen  pillars,  the 
smoking  ruins  and  the  distracted  populace 
hurrying  hither  and  thither  in  their  efforts 
to  escape  from  the  conflagration,  while 
the  other  shows  the  Christian  martyrs 
assembled  in  the  arena,  before  the  gaze 
of  haughty  Nero,  most  cruel  of  the 
Roman  emperors,  at  the  moment  when 
the  wild  beasts  were  turned  loose  to 
devour  them.  The  film  was  made  in  Rome 

• — the  scene  of  the  story. 

The  motion  picture  machine  will 
shortly  take  the  place  of  the  recruiting 
sergeant  if  the  recommendations  of 
Major  R.  C.  Cruxton,  U.  S.  Infantry,  are 
complied  with  in  future  campaigns  for 
army  recruits. 

ANOTHER  SCENE  SPOILED 

Many  are  the  scenes  that  too  thought- 
ful spectators  have  spoiled  by  their 

willingness  to  run  to  the  aid  of  an  afflicted 
actress.  Mary  Fuller  of  the  Edison 
Company  is  the  latest  victim  and  her 
experience  was  distressing  to  say  the 
least.  She  and  Richard  Tucker  were 
sent  out  from  Larchmont  in  a  large 
motor  boat,  which  was  supposed  to 
catch  fire.  A  stage  hand,  concealed  in 
the  cabin,  lit  his  smoke  pot  and  Tucker, 
seizing  the  only  life  preserver,  strapped  it 
on  and  plunged  overboard  leaving  Miss 

Fuller,  enveloped  in  dense  smoke,  implor- 
ing him  to  save  her.  Then  in  despera- 

tion, Miss  Fuller  leaped  over.  So  far  all 
had  gone  well,  but  now  Walter  Edwin 
saw  all  his  plans  go  to  smash  as  a  small 
boat  put  out  from  one  of  the  fcag  yachts 
anchored  near,  and  despite  his  efforts 

to  stop  it,  proceeded  right  into  the 
picture.  The  protesting  actress  was 
hauled  aboard  by  her  solicitous  rescuers, 
spoiling  the  film. 
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Born  in  Luzern,  Switzer- 
land, Thomas  Santschi  came 

at  an  early  age  to  St.  Louis, 
where  he  continued  his  trade 

as  a  watchmaker.  His  passion 

for  music  led  him  to  frequent 
the  theaters  and  soon  he  left 

the  hench  to  hecome  an  actor. 

One  day  he  hecame  interested 

in  pictures  and  soon  signed  a 
Selig  contract.  His  dressing 
room  diary  shows  that  he  has 
enacted  over  1100  different 

parts  during  his  five  years  as 

a  film  player.  The  Selig  com- 

pany and  Tom  are  now  in- 
separahle  and  neither  is  anxious 
to  lose  the  other. 

LOUISE  VALE 

Louise  V  ale,  leading  woman 
of  the  Pilot  Film  Company, 

used  to  head  the  Vale  Stock 

Company  at  the  Plaza  Hall, 
New  York  City,  the  Gaiety, 

Hohoken  and  the  Orpheum, 

Jersey  City.  For  three  sea- 

sons she  starred  in  "The  Girl 

on  the  Emerald  Isle"  on  the 
road,  and  also  played  in  stock 
in  Portland,  Me.,  Syracuse, 

N.  Y ., Chicago,  New  Orleans 
and  Denver.  Her  first  picture 
■work  -was  done  with  the  Rex 

Company,  where  she  suc- 
ceeded Marion  Leonard  as 

leading  woman.  She  has  heen 
•with  Pilot  several  months  and 

is  hemg  strongly  featured. 

MaiMHmaw 
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PORTABLE  COAL  LOADER 

The  use  of  hand  labor  for  loading  coal, 

sand  and  gravel  wagons  is  being  gradually- 
replaced  by  apparatus  such  as  is  illus- 

trated.   It  is  claimed  that 

a  two  ton  wagon  may  be 
filled    in    less    than    five 
minutes  with  one  man  to 

direct  the  operation  of  the   J53 
buckets  in   the   coal   pile 
and  the  wagon   driver  toil 
spread    the    coal    on    the 
wagon. 
The  cable  leading  over 

the  top  of  the  apparatus 
is  the  current  connector  for  the  motor 

located  in  the  box  on  the  body  of  the 
loader.  The  motor  is  also  used  for  the 

transportation  of  the  outfit  about  the 
yard  by  gears  connected  to  the  rear 
wheels.    

RESTAURANT  HAS  CHANGED  ITS 
NATURE 

The  Standard,  a  London  newspaper, 
comments  upon  the  establishment  of  a 
new  restaurant  in  that  city. 

"A  new  force  has  arisen  in  London  that 
will  compel  a  revision  of  the  methods  of 

catering  to  London's  millions,  and  may 
ultimately  cause  a  change  in  public  cater- 

ing generally.  This  new  force  is  the 
electric  restaurant. 

"Now  one  of  the  features  of  the  new 
electric  restaurants  is  the  standing  invi- 

tation that  exists  for  customers  to  see  the 
cooking  in  operation.  The  reason  for  this 
lies  probablyin  the  fact  that  an  electric 
kitchen  is  as  different  from  the  kitchen  of 
old  as  the  boiler  room  of  an  oil  fuel  steam- 

ship from  the  boiler  room  of  a  steamship 
burning  coal  in  the  old  fashioned  way. 
One  resembles  a  cool,  well  ordered  center 
of  pleasurable  activity  and  the  other  a 
working  model  of  the  nether  world. 
There  are  no  fires  in  an  electric  kitchen, 
and  consequently  no  smoke  and  no  dust. 
The  heat  that  is  used  for  cooking,  cooks 

and  nothing  more." 

CALIFORNIA'S  OLD- 
EST GRAPE  VINE 

The  grape  vine  shown 
in  this  photograph  was 
planted  by  the  early 
Mission  Fathers  in  1771, 
from  seeds  or  cuttings 
said  to  have  boon 
brought  from  Spain  by 
way  of  Mexico.  After 
almost  150  years  this 

giant  grape  vine  is  still 
producing  the  luscious 
fruit  which  the  padres 
cultivated  so  carefully  in 
the  early  days. 

Grape  Vine  Planted  in  1771 
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Electric  Pistol Portable  Tire  Pump Office  Ventilator 

NEW  WAYS  OF  USING  ELECTRICITY 

PORTABLE    MOTOR    DRIVEN 
AUTOMOBILE  TIRE  PUMP 

The  portable,  motor  driven,  tire  pump 
is  brought  to  the  car  needing  service  so 
that  its  use  eliminates  the  expensive, 
leaking,  air  lines  necessary  with  stationary 
installations.  It  eliminates  too  the  back 

straining  labor  of  hand  pumping. 
In  the  outfit  illustrated,  the  small, 

motor  driven,  air  compressor  is  mounted 
upon  the  storage  tank,  the  entire  outfit 
being  on  wheels.  The  compressor  is 
driven  by  a  small  i  horsepower  Westing- 
house  motor  operated  from  an  electric 
light  socket.  With  the  equipment  is  a 
pressure  gauge,  twelve  feet  of  high 
pressure  air  hose  and  an  automatic  tire 
connection. 

ELECTRIC  PISTOL 

A  very  clever  device  in  the  shape  of  an 
electric  pistol  is  a  recent  Paris  production 
and  it  not  only  has  the  appearance  of  a 

"Browning "  but  it  gives  a  flash  as  well  as 
a  loud  report.  Being  almost  an  exact 
imitation  of  a  real  pistol  but  at  the  same 
time  inoffensive,  it  is  very  useful  in 
frightening  thieves  in  case  of  night 
attacks.  In  some  countries  of  Europe  it 
is  unlawful  to  carry  fire  arms,  so  the 
imitation  pistol  may  there  by  quite  useful. 
A  small,  electric  lamp  is  mounted  at  the 
end  of  the  lower  barrel,  and  by  pressing 
the  trigger  so  as  to  produce  a  momentary 

light,  a  flash  appears  to  come  from  the 
pistol.  A  small  storage  battery  is  lodged 
in  the  lower  part,  and  it  can  be  reached 
by  a  hinged  cover.  In  the  top  barrel  is 
placed  the  device  for  giving  the  report, 
this  being  done  by  drawing  back  a  spring 
which  works  a  striker  for  a  fulminate  cap. 
The  ball  is  represented  by  a  cork  that  is 
put  in  the  end  of  the  muzzle.  To  fire 
the  pistol,  press  upon  the  flashlight  trigger 
with  the  thumb  and  at  the  same  time 

set  off  the  spring  by  the  forefinger.  This 
explodes  the  fulminate  cap  and  drives 
out  the  cork  with  a  loud  report  quite 
imitating  the  noise  of  a  pistol,  while  the 
lamp  gives  a  bright  flash,  thus  completing 
the  illusion. 

OFFICE  VENTILATION  AT  SMALL 
EXPENSE 

In  summer  the  ventilation  problem  is 
an  easy  one.  In  winter  raised  window 
ventilation  means  coat  collars  turned  up, 
fur  collars  put  on  and  cold  feet.  With  the 
electric  fan  used  as  in  the  illustration, 
fresh  air  may  be  drawn  from  the  outside 
and  delivered  against  a  steam  radiator. 
The  air  is  warmed  and  delivered  in  a 

gentle  current  which  will  not  cause  any 
one  to  be  uncomfortable  and  yet  the 
room  will  be  warm  and  the  air  fresh. 

The  air  is  prevented  from  blowing 
along  the  floor  by  a  galvanized  iron  box 
which  surrounds  the  radiator  on  all 

four  sides,  extending  from  the  floor  to  the 
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Colored  Lamp  Hood Mine  Rescue  Telephone Electric  Shoe  Dryer 

top  of  the  radiator  but  open  at  the  top. 
Thus  the  cold  air  is  delivered  at  the  top 
of  the  radiator  in  a  downward  current, 
and  before  it  can  find  its  way  out  of  the 

box  again,  it  must  rise  around  the  radia- 
tor and  become  warmed.  The  blower 

shown  is  capable  of  supplying  175  cubic 
feet  of  air  per  minute,  or  10,500  cubic  feet 
per  hour,  a  sufficient  supply  for  three 
persons.    

COLORED  LAMP  HOOD 

There  is  on  the  market  a  colored  lamp 
hood  which  slips  over  an  incandescent 
lamp  bulb,  is  securely  held  in  place  and 
is  weatherproof.  The  hoods  are  made 
in  sizes  to  fit  both  Mazda  and  carbon 

lamps,  and  are  especially  adapted  to 
spectacular  electric  signs,  exit  lights, 
elevator  signals,  etc.  Although  covering 
the  body  of  the  bulb,  means  is  provided 
for  the  circulation  of  air  between  it  and 
the  hood. 

MINE  RESCUE  TELEPHONE 

EQUIPMENT 

Mine  accidents  have  led  to  many  safety 
regulations  and  appliances  to  protect 
human  life,  the  most  important  of  these 
devices  being  the  telephone. 

The  fact  that  in  many  instances  lives 
could  have  been  saved  if  a  quick  means 
of  summoning  aid  had  been  at  hand  has 
led  to  the  installation  of  telephones 
underground  in  mines.  The  next  step 
in  advance  is  a  telephone  equipment  for 
the  use  of  rescue  parties. 

A  man  wearing  an  oxygen  helmet  which 
covers  his  mouth  cannot  use  the  ordinary 
type  of  telephone  transmitter  so  a  special 

type  known  "as  the  "throat"  transmitter 
has  been  developed  for  this  use.  The 
transmitter  is  light  and  is  made  with  a 
soft  rubber  cup  to  fit  the  curve  of  the 
throat  and  with  it  speech  is  readily  trans- 

mitted by  the  man  in  the  mine  to  the 
one  outside  who  wears  a  chest  type  trans- 

mitter and  head  band  receiver.  The 

rescue  party  wears  a  head  phone  and 
also  a  belt  carrying  a  leather  case  con- 

taining 500  feet  of  wire  in  the  form  of  a 
coil  which  pays  out  as  he  goes  into  the 
mine.  The  total  weight  carried  by  the 
oxygen  helmet  man  is  five  pounds. 

In  case  it  may  be  in  some  instances 
necessary  to  carry  a  talking  circuit  down 
a  shaft,  a  large  box  containing  a  reel 
holding  1,300  feet  of  special  flexible 

twisted  pair  cable  is  provided.  Connec- 
tions with  the  apparatus  box  and  added 

cable  are  made  by  means  of  aluminum 
incased  jacks  and  plugs. 

DRYER  FOR  SHOE  SHINING 
PARLOR 

In  the  up-to-date  shoe  shining  parlor 
will  be  found  an  electric  dryer  such  as  is 
here  illustrated.  Following  the  cleaning 
of  the  leather  the  electric  dryer  fans 
away  the  moisture  assuring  a  perfect 
shine  without  streaks  or  uneven  polish 
marks. 

The  Cyclone  shoe  dryer  has  a  polished 
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Lamp  Locking  Device Holder  for  Electric  Iron Three  Color  Signal  Lamp 

aluminum  casing  enclosing  a  small  motor 
which  drives  a  fan  throwing  a  blast  of 
air  through  the  directing  nozzle  upon  the 
shoe.  Close  up  to  the  motor  and  at  the 
handle  is  a  metal  support  made  to  fit 
any  stand  so  that  one  shoe  can  be  dried 
while  the  other  is  being  polished,  thus 
saving  time.  The  dryer  weighs  two 
pounds  and  is  stopped  and  started  from 
a  push  button  in  the  handle. 

MULTIPLIES  USES  OF  ELECTRIC 
IRON 

The  tendency  of  the  age  is  to  make  one 
device  serve  as  many  purposes  as  possible. 
The  user  of  an  electric  iron  will  according- 

ly appreciate  the  Utility  holder,  a  handy 
little  stand  by  means  of  which  an  electric 
iron  may  be  converted  into  an  electric 
stove  or  heater. 

Tip  an  electric  iron  upside  down  so 
that  it  rests  in  the  holder  and  it  may  serve 
for  heating  water  for  shaving,  for  steam- 

ing feathers,  face  steaming,  heating  the 

baby's  milk,  keeping  a  meal  warm,  etc. 

THREE  COLOR  SIGNAL  LAMP 

A  flash  signal  lamp  to  give  three  dif- 
ferent colors  is  made  up  in  the  compact 

shape  shown  and  it  can  be  carried  as 
easily  as  the  usual  pocket  lamp.  It  has 
three  small  electric  lamps,  for  example, 
red,  blue  and  white,  and  by  pressing  a 
button  in  front  of  each  lamp,  they  can 
be  put,  on  separately  so  as  to  make  up 

any  kind  of  signal  combination  that 
may  be  desired.  A  metal  plate  runs 
along  under  the  lamp  sockets  so  that 
putting  in  a  lamp  makes  automatic 
connection  with  the  plate  by  the  lamp 
base.  Opposite  each  of  the  three  buttons 
lies  a  spring  tongue  which  is  insulated 
from  the  metal  cover  of  the  box.  The 
buttons  are  all  connected  to  the  box  so 

that  on  pressing  a  button  it  joins  the 
box  to  the  lamp  through  its  tongue.  The 
battery  is  coupled  on  one  side  to  the 
metal  box  and  on  the  other  to  the  common 

plate  lying  under  the  lamps.  It  will  be 
seen  that  pressing  a  button  closes  the 
circuit  for  that  lamp  and  lights  it  up. 
Signals  can  be  sent  at  night  by  the  use  of 
the  three  colors,  or  on  the  Morse  system 

where  one  color  represents  a  dot  and  an- 
other a  dash. 

PREVENTS  THEFT  OF  LAMPS 

The  theft  of  lamps  is  something  it  has 
been  hard  to  guard  against,  especially 
since  many  office  buildings,  factories, 
stores,  etc.,  have  installed  lamps  of  the 
high  efficiency  type  of  higher  cost. 

The  device  illustrated  is  one  of  recent 

design  placed  on  the  market,  to  prevent 
the  removal  of  a  lamp  from  the  socket 
even  though  a  hairpin,  toothpick,  match 

or  a  piece  of  wire  be  used  by  the  would-be 
thief. 
The  Shurlok  locking  attachment 

makes  it  impossible  to  remove  the  lamp 
without  the  use  of  a  special  key,  and  is 
also  arranged  to  hold  a  private  seal. 
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Refuse  Vehicle Electric  Eraser 

ELECTRIC  FOR  STREET  REFUSE 
REMOVAL 

The  most  progressive  cities  of  Europe 
have  adopted  the  electric  vehicle  for 
removing  refuse  from  the  streets. 

The  cars  for  this  purpose  are  three- 
wheeled  with  the  motor  built  solidly  in 
the  front  wheel.  The  refuse  box  on  the 

rear  can  be  emptied  from  the  driver's 
seat  by  operating  a  lever  which  tips  the 
container  and  dumps  the  contents.  The 
car  will  run  50  mfles  on  one  charge  at  a 
speed  of  from  twelve  to  fifteen  miles 
per  hour.  The  car  can  also  be  used  to 
scatter  sand  on  the  streets,  the  sanding 
device  being  run  by  battery  current.  The 
refuse  box  may  be  removed  and  the  car 
made  suitable  for  carrying  passengers 
by  adding  an  extra  seat. 

BATTERY  LIGHTER  TO  REPLACE 
MATCH  BOX 

A  very  convenient  lighter  to  take  the 
place  of  matches  is  made  up  in  the  shape 
of  a  small  box  to  be  hung  on  the  wall  and 
containing  one  of  the  usual  small  batter- 

ies such  as  is  used  for  incandescent  lamps, 

also  a  spark  or  extra-current  coil  made  up 
simply  of  a  rather  stout  insulated  wire 
wound  about  an  iron  core.  One  end  of  the 

wire  goes  to  the  metal  cover  of  the  box 
and  the  second,  including  the  battery,  is 
connected  to  a  small  pin  -lying  at  the 
center  of  an  opening  in  the  cover  but 
without  touching  it. 

A  convenient  lighter  is  made  of  a  small 
metal  lamp  with  an  asbestos  wick,  as 
shown.  This  is  held  in  the  hand  for  strik- 

ing upon  the  box.  The  lighter  is  ready  to 

work  at  a  moment's  notice.  The  instant 
the  metal  wick  holder  touches  the  edge  of 
the  opening  and  the  pin  point  at  its 
center  a  spark  results  which  ignites  the 
gasoline  on  the  asbestos  wick. 

MOTOR  DRIVEN  ERASER 

Recently  there  was  an  error  on  a  run 
of  200,000  souvenir  post  cards  which 
meant  that  all  would  have  to  be  thrown 

away  unless  the  error  could  be  remedied. 
A  sheet  brass  mask  was  made  and  an 

eraser  operated  by  a  flexible  shaft  from  a 
small  motor  like  that  shown  in  the  illus- 

tration easily  erased  the  error  and  paid 
for  itself  a  good  many  times  over. 

The  Coates  drafting  room  eraser  outfit 
consists  of  three  feet  of  flexible  shaft,  a 
small  motor  and  a  circular  eraser.  This 

little  power  eraser  removes  small  detail 
lines  and  heavy  ones  with  equal  quick- 

ness and  neatness.  The  lamp  socket  of 
the  fixture  in  the  drafting  room  is  the 
only  source  of  current  heeded. 

Heating  by  electricity  is  more  expensive 
than  by  gas  or  coal,  when  mere  energy  is 
measured.  But  the  heat  can  be  applied 

at  any  given  degree  wherever  and  when- 
ever it  is  wanted.  Ami  then  the  expense 

can  be  instantly  stopped.  The  control  of 
electricity  is  left  to  the  button. 



Electricity — the  Silent  Salesman 
Examples  of  Electrical  Displays  that  Have  Been  Used  to  Good  Effect 

SUBURB  IN  MINIATURE  IN 
WINDOW 

•A  Chicago  real  estate  man  who  deals 
in  lots  in  an  outlying  suburb  makes  use 
of  a  show  window  at  the  city  end  of  the 

'ZEAL  f^TAr  £ 

Suburb  in  Miniature 

car  line  running  to  the  suburb  in  which 
he  is  interested. 
A  suburb  in  miniature  occupies  the 

window,  streets,  houses,  churches,  bridges, 
etc.,  being  shown.  A  toy  electric  railway 
is  kept  in  operation  and  to  draw  attention 
at  night  several  small  battery  lamps  are 
set  along  the  car  line  and  are  kept  burning 
in  the  evening.  The  background  is  a 
painting  so  illuminated  that  the  effect  of 
distance  is  conveyed  to  the  observer. 

MYSTERIOUS  MOVING  MINIA- 
TURE SHIP 

A  window  display  of  the  National  Cash 
Register  Company,  in  Chicago,  offers  an 
interesting  application  of  electricity. 

A  tank,  as  shown,  is  filled  with  water 
and  imitation  rocks.  Each  rock  is 

labeled  with  a  phrase  setting  forth  busi- 
ness dangers,  while  near  these  rocks  are 

wrecked  craft.  A  single  boat,  named 

"Good  System,"  moves  about  in  a  regu- 
lar course  among  the  rocks  without 

striking  them.  The  secret  of  the  boat's 
safe  guidance  is  a  curved  track  under  the 

^|y_L 

Displaying  a  Grili  to  Advantage 

bottom  of  the  water  receptacle  upon 
which  runs  a  truck  carrying  a  double 

pole  electro-magnet.  The  track  supplies 
the  current  to  energize  the  magnet  while 
an  electric  motor  operates  a  chain  and 
sprocket  to  run  the  truck.  The  boat 

possesses  a  soft  iron  keel  which  the  mov- 
ing magnet  pulls  along. 

The  Mysterious  Ship 

ELECTRIC  GRILL  WINDOW 
DISPLAY 

The  manufacture!  of  an  electric  grill 
employe  the  heat  from  it  to  turn  a  prettily 
colored  shade  pivoted  on  a  vertical  rod 
above  it,  the  arrangement  being  used  as  a 
show  window  display.  In  the  upper  part 
of    the  shade  is  a  set   of    paper  vanes, 

530 
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like  those  of  a  windmill  wheel,  by  which 
the  heat  from  the  grill  revolves  the  shade. 

Upon  the  four  faces  of  the  shade  advertis- 
ing mattter  is  printed. 

531 

VACATION  SCENE  IN  SHOW 
WINDOW 

Thoughts  of  fishing  and  summer  vaca- 
tion camps  are  usually  uppermost  in  the 

mind  during   "dog  days."     This  state- 

For  Vacation  Days 

ment  is  substantiated  by  the  number  of 
people  attracted  to  a  clever  show  window 
used  by  a  phonograph  dealej  and  here 
illustrated.  A  hidden  motor  imparts 
a  gentle  rocking  motion  to  the  boat  by 
framework  underneath,  while  a  green 
cloth  is  moved  in  semblance  of  waves  on 
the  surface  of  water. 

ATTRACTING   THE   BASEBALL 
FAN 

A  most  effective  show  window  attrac- 
tion used  by  a  Chicago  sporting  goods 

house  is  illustrated.  A  life  size  figure  clad 
in  a  baseball  uniform  is  placed  on  a 
circular  platform  revolved  by  a  small 
electric  motor.  In  the  hands  of  the 

player  is  a  regulation  baseball  bat. 
Suspended  by  a  string  from  the  ceiling 
is  a  league  ball  at  such  a  height  that  as 
the    player    is    turned    around    his    bat 

Display  Appealing  to  the  Baseball  Fan 

strikes  the  ball  if  it  is  not  swinging  about 
from  a  previous  blow. 

MOVING  POST  CARD  DISPLAY 

The  window  display  of  a  Detroit,  Mich., 
post  card  dealer  which  secured  for  him  a 

Display  which  Increased  the  Sale  of  Post  Cards 
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decided  increase  in  trade  is  here  illus- 
trated. 

A  wooden  shaft  in  the  tipper  part  of 
the  window  was  fitted  with  spools  a  little 
wider  than  the  ordinary  post  card.  An 
endless  paper  strip  was  placed  upon  each 
spool  after  being  filled  with  cards,  as 
shown  in  the  right  of  the  illustration. 
From  a  small  electric  motor  the  shaft 

was  turned  by  a  stout  fish  cord  belt  and 
the  observer  saw  twice  as  many  cards 
by  means  of  the  moving  paper  belts  as  a 
stationary  display  would  have  afforded. 

DISSECTING  LABORATORY  OF 
THE  SORBONNE 

Unquestionably  the  great  advances 
made  in  medical  and  surgical  science  have 
been  made  possible  in  a  large  degree  by 
experiments  upon  animals.  While  there 

has  been  much  objection  p  to  this  from 
many  quarters,  on  account  of  the  assump- 

tion that  the  dumb  victims  are  subjected 
to  great  pain,  the  work  is  nevertheless 
necessary  and  moreover  is  largely  carried 
on  upon  anaesthetized  animals.  The 
picture  herewith  shows  one  of  the  small 

dissecting  amphitheaters  in  the  laborato- 

ries of  the  famous  Sorbonne,  the  central 
institution  of  the  Paris  University.  In 

these  great  laboratories  are  made  dis- 
coveries which  often  have  a  far  reaching 

effect  and  enlarge  our  ideas  in  the  fasci- 
nating field  of  the  study  of  the  functions  of 

man  and  the  lower  animals. 

A  SKY  BUNGALOW 

William  Ernest  Walker,  a  Chicago 
architect,  is  building  for  himself  a  unique 
home.  Up  in  the  air  110  feet  above  the 

street  level  and  on  the  roof  of  an  eight- 
story  apartment  building,  Mr.  Walker 
will  soon  have  completed  a  ten  room 
bungalow,  overlooking  Lake  Shore  Drive 
and  Lake  Michigan. 

It  is  of  white  cement,  with  a  green  slate 

roof,  green  shutters  and  with  red'  brick 
chimneys  and  facings  at  the  corners.  Its 
doors  and  French  windows  will  open  on 
two  sides  onto  a  terrace  whose  outer 

dimensions  will  be  120  by  65  feet.  A 
handsome  balustrade,  about  three  and  a 
half  feet  high,  will  rim  the  terrace.  The 
latter  is  to  be  turned  into  a  hanging 
garden  of  Babylon  by  bay  trees,  box  trees, 
vines   and   flowering   shrubs.       But   the 

Dissecting  a  Dog  in  the  Laboratory  of  the  Sorbonne 
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Bungalow  Built  on  the  Roof  of  an  Eight-Story  Apartment  Building 

most  curious  and  attractive  feature  of  all 
will  be  that  no  window  screens  are  to  be 

provided,  for  none  will  be  needed.  This 
sky  bungalow  is  above  the  fly  belt,  above 
the  mosquito  line  and  even  above  the 
realm  of  that  occasional  summer  pest, 

the  sand  fly  or  sisco  fly  —  the  big  winged 
insect  that  is  sometimes  blown  in  in  clouds 

by  an  east  wind  and  settles  on  the  street 
lamps. 

PETER— THE  ORIGINAL 

"BEAR-CAT" 

His  official  name  is  "  Binturong,  Genus 
Axctictis,"  but  to  his  friends  he  is  just 
plain  "Peter."  A  distinguished  person- 

age is  Peter,  for  he  is  the  sole  representa- 
tive of  his  genus.  Although  closely  allied 

to  the  palm-civet  tribe,  yet  he  is  so  differ- 
ent from  the  members  of  that  group  in 

certain  respects  as  to  call  for  special 
notice  in  all  zoological  works. 

Caught  when  a  mere  infant  in  the  dense 
jungle  forests  of  Sumatra,  Peter  has  been 

brought  under  the  white  man's  influence 
until  he  has  lost  all  his  instinctive  desire 

for  savagery.  Peter  is  now  as  tame  and 
docile  as  the  tamest  of  domestic  cats. 

Peter's  tribe  has  rather  a  wide  distribu- 
tion over  the  Oriental  regions  ranging 

from  Assam  through  Arakan,  Tcnasse- 
rim,  Siam,  the  Malay  Peninsula,  Sumatra 
and  Java.  They  live  for  the  most  part  on 
small  mammals,  birds,  fish,  earthworms, 
insects  and  fruit.     Owing  to  its  purely 

nocturnal  and  retiring  habits,  the  bear- 
cat is  rarely  seen  and  seldom  captured. 

The  Binturong  is  chiefly  distinguished 
from  all  other  members  of  the  civet 

family  by  the  long  tufts  of  hair  surmount- 
ing the  ears,  and  by  the  prehensile  nature 

of  its  long  and  bushy  rail,  which  aids  it  in 
climbing  trees. 

The  length  of  the  head  and  body  varies 

from  28  to  33  inches — in  Peter's  case  the 
latter  figure — while  the  tail  is  from  26  to 
27  inches  long. 

The  Original  Bear-Cat 



MAKING  SURE  OF  THE  SUBMARINE'S 
STRENGTH 

Records  of  submarine 

disasters  are  replete  with 
instances  where  lives 

could  have  been  saved  or, 
perhaps,  never  jeopardized 
if  the  boats  had  been 

strong  enough  to  resist  the 
crushing  pressure  of  the 

enveloping  sea.  The  con- 
structors thought  the 

under  water  craft  secure 

against  just  such  casual- 
ties, but  they  did  not 

learn  that  they  erred  in 
their  calculations  until 
some  of  their  fellows  had 

emphasized  the  fact  by 
going  to  harrowing  deaths. 
The  Government  is  going 
to  construct  a  special  dock 

for  the  testing  of  sub- 
marines under  conditions 

which  will  simulate  all  of 
the  circumstances  of  a 

deep  submergence  without 
really  putting  the  under 
water  boat  entirely  be- 

neath the  surface.  This 

probably  sounds  paradoxi- 
cal, but  it  is  a  fact. 

To-day,  when  the  sub- 
marines built  for  the  navy 

are  tested  they  are  carried 
to  some  point  off  the  coast  where  the 
water  is  deep  enough,  and  then  sunk  to  a 
depth  of  200  feet  without  anybody  being 
inside  of  them.  Various  pressure  gauges 
are  placed  within  them  by  which  it  is 
possible,  after  the  boat  is  raised  again,  to 
tell  how  much  the  hull  was  deformed  or 

squeezed  by  the  grip  of  the  burdening  sea. 
This  is  really  only  part  of  the  information 
that  should  be  had  to  make  certain  that 

the  little  vessel  is  reasonably  safe  in  case 
she  should  sink  that  deep  with  all  hands 
aboard.  The  exhaust  pumps  and  other 
mechanisms    should    be    worked    during 

Launching  the  Novel  Testing  Dock  for  Submarines  —  Italian  Design 

Opening  the  Testing  Dock  to  Admit  Submarine  on  the  Left 

that  test  to  show  that  they  would  func- 
tion as  required  in  case  of  need.  But  by 

the  present  method  of  examination,  this 
is  out  of  the  question.  The  testing  dock 
that  the  Navy  Department  will  build  is 
after  an  Italian  design  and  similar  to 
others  that  have  been  built  abroad. 

The  structure  is  really  a  long  steel 
cylinder,  or,  it  might  be  said,  a  huge 
bottle,  which  can  be  effectually  sealed  by 
putting  a  stopper  in  one  end.  This  sturdy 
metallic  bottle  is  big  enough  to  receive  a 

submarine,  and  strong  enough  to  with- 
stand a  bursting  pressure  far  in  excess  of 

534 
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that  of  the  sea  at  the  maximum  depth  to 
which  the  submarines  are  designed  to 
sink.  The  method  of  operating  is  quite 
simple.  The  submarine  is  floated  into  the 
testing  dock,  moored  right  at  the  wharf 
of  the  building  yard  where  most  con- 

venient, and  then  the  open  end  of  the 
structure  is  plugged  by  a  globular  gate, 
caisson,  or  stopper,  as  you  may  choose 
to  call  it.  The  boat  is  held  in  place  by 
suitable  means  and  the  steel  bottle  then 
filled  with  water  so  that  the  craft  to  be 

tested  is  thus  completely  enveloped  by 
the  fluid.  Everything  being  in  readiness, 

the  pressure  pumps  are  started,  and  grad- 
ually the  compressive  force  of  the  confined 

water  is  increased  to  the  required  degree. 
Observers,  not  as  in  the  usual  sea 

test,  are  inside  of  the  submarine,  and 
they  can  watch  for  developing  leaks  and 
make  progressive  tests  of  all  operative 

mechanisms  essential  to  the  craf  t  's  security 
or  safety  when  otherwise  submerged.  The 
observers  inside  of  the  boat  are  in  tele- 

phonic communication  with  the  engin- 
esrs  at  the  pressure  pumps,  and  upon  the 
appearance  of  serious  yielding  of  the  hull 
or  dangerous  leaks,  the  pumps  are  stopped 
and  the  external  pressure  about  the  craft 
in    this    manner    immediately    relieved. 

the  bottom  of  Vasco  da  Gama  Street  in 

Mombasa,  where  is  to  be  seen  a  delightful 
Arab  well.  As  Mombasa  is  a  coral  reef 

island,  there  are  no  rivers,  and  all  the 
fresh  water  is  obtained  by  means  of  deep 
wells.  The  water  carriers,  both  men  and 
women,  go  to  the  wells  and  pull  up  the 
water  by  means  of  kerosene  cans.  A 
pulley  and  rope  are  used,  being  suspended 
by  means  of  a  cross  bar  from  the  roof  of 
the  well. 

RUBIES  AND  VIOLET  RAYS 

Abroad,  the  violet  rays  of  the  spec- 
trum are  considered  of  great  practical 

value  in  the  jewelry  trade,  since,  by  their 
aid,  the  qualities  of  various  gems  may 
be  readily  distinguished.  In  the  case  of 
rubies,  it  is  claimed,  they  are  very  effect- 

ive. The  rubies  of  Burma  have  a  higher 
value  than  those  of  Siam,  but  experts  are 
sometimes  deceived  in  distinguishing 
them  by  the  ordinary  methods.  With 
the  aid  of  the  violet  rays,  however,  the 

Burmese  gems  can  always  be  differen- 
tiated, so  the  French  experiments  show, 

from  the  less  precious  varieties. 
The  fluorescence  that  the  rays  impart 

to  diamonds  offers  an  equally  trustworthy 
diagnosis  of  the  excellence  of  the  stones. 

OLD  ARAB  WELL 
IN  MOMBASA 

Dotted  all  along  the 
east  coast  of  Africa  are 

to  be  found  remarka*ble 
evidences  of  the  archi- 

tectural proficiency  of 
the  Arabs.  In  Mom- 

basa, the  coast  town  of 
British  East  Africa,  and 
in  Zanzibar  there  are  a 

profusion  of  real  gems 
of  Eastern  art  in  build- 
ing. 

Perhaps  one  of  the 
best  examples  of  what 
an  Arab  builder  can  do 

in  the  way  of  artistic- 
work  is  to  be  found   at 

Quaint  Well  of  Mombasa — An  Example  of  the  Architectural   Proficiency  of 
the  Arabs 
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CLEANING  WOOL 

In  the  modern  wool  handling  establish- 
ment electricity  is  used  in  preparing  the 

wool  for  manufacture  into  yarn,  cloth, 
etc.  The  product  as  received  from  the 
grower  is  first  put  through  the  scouring 
machine  shown  in  picture  No.  1.  Here 
moving  fingers  pass  it  first  through 
water   then   through    alkaline    solutions 

fan  blowers  to  the  sacking  room,  picture 
No.  3,  where  it  is  packed  into  bags  of 
large  size  ready  for  storage  or  shipment 
to  the  yarn  manufacturer. 

However,  some  of  it  may  still  con- 

tain burrs,  and  this  "burry  wool"  is 
fed  into  the  burr  machine,  picture 
No.  4.  The  burrs  drop  out  at  the 
bottom  and  the  clear  wool  is  blown 

through  pipes  back  to  the  packing  room. 

(3)  Here  the  Wool  is  Packed  in  Large  Sacks 
(4)  Taking  Out  the  Burrs  by  Motor  Power 

until     finally 
cleansed. 

The  wool  is  next  placed  in  the  dryer, 
picture  No.  2,  where,  under  cover,  fans  ar- 

ranged beneath  steam  coils  throw  a  current 
of  warm  air  through  the  mass  until  it  is 

quite  dry,  when  it  assumes  a  light  airy  ap- 
pearance.  It  is  now  conveyed  by  means  of 
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SHE  HAS  WALKED  12,000  MILES Coast.  They  reached  Los  Angeles  in 
January,  1913,  and  started  north  to  San 
Francisco. 

The  dog  goes  along  for  company  and 
warning  against  night  prowlers,  while  the 
pony  and  cart  take  care  of  their  camp 
outfit.  The  cart  is  literally  covered 
with  visiting  and  business  cards,  which 
were  tacked  on  by  acquaintances  made  on 
this  12,000  mile  foot  tour. 

One  of  the  "Walking  Woolfs" 

"The  Walking  Woolfs "  is  the  name  by 
which  a  Kansas  couple  go,  a  young, 
athletic  pair  who  have  been  walking  for 

three  years,  and  are  now  near  San  Fran- 
cisco, Calif.  Mr.  and  Mrs.  Woolf  started 

from  Kansas  City  three  years  ago  and 

walked  to  New  York.  Then  they  ram- 
bled down  the  Atlantic  Coast,  strolled 

through  the  southern  states  and  turning 
westward  again  walked  to  the   Pacific 

A  MONSTER  LOG  RAFT 

A  raft  of  enormous  proportions  took  a 
journey  down  the  Pacific  Coast  from 
Oregon  to  San  Diego,  Cal.  It  contained 
5,088,000  board  feet,  which  represented 
100  acres  of  timber.  It  was  800  feet  long 
and  52  feet  wide.  It  stood  out  of  the  water 

thirteen  feet  and  was  submerged  25  feet, 
so  that  only  a  part  of  the  raft  was  visible. 
It  was  towed  from  Wallace  Slough, 
Columbian  River,  Oregon,  to  San  Diego 
in  fifteen  days,  a  distance  of  about  1200 
miles. 

Eight  hundred  feet  long 52  feet  wide,  this  monster  raft  stands  thirteen  feet  out  of  water  and  25  feet  beneath,  and 
contains  over  5,000,000  feet  of  lumber. 



Koreans  Preparing  a  Feast  of  Whale  Meat 

REDISCOVERING  THE  GRAY  WHALE 
At  the  American  Museum  of  Natural 

History  in  New  York  there  is  being 
mounted  at  the  present  time  the  first 
and  only  skeletons  of  the  California  Gray 
whale  in  the  world. 

Only  recently  this  whale,  which  nat- 
uralists throughout  the  world  have  for 

years  believed  to  be  extinct,  was  redis- 
covered by  Roy  C.  Andrews,  the  well- 

known  explorer  and  Assistant  Curator 
of  Mammals  at  the  museum. 

The  California  Gray  whale  is  partic- 
ularly interesting  to  the  naturalist,  be- 

cause it  represents  a  stage  between  the 

two  great  families  of  whales  —  the  right 
or  Greenland  whale  and  the  fin  whale. 
The  California  Gray  has  characteristics 
of  both  families. 

The  interesting  history  of  the  California 
Gray  whale,  according  to  Mr.  Andrews, 
goes  back  to  1850,  when  it  was  first  seen 
and  named  on  the  coast  of  California. 
Its  winter  home  was  in  the  Arctic,  but  the 
whale  made  regular  migrations  to  the 
South  for  the  summer. 

Long  before  the  California  Gray  was 
known  to  the  white  man,  the  Indians  on 

the  islands  off  the  coast  of  Canada  hunted 

it  for  food.  Among  them,  Mr.  Andrews 
has  determined,  the  whale  was  known 

for  its  ferocity,  and  there  are  num- 
erous stories  concerning  their  great 

hunters  who  went  forth  against  the 
monsters. 

Then  the  American  hunters  began  to 
learn  the  habits  of  the  California  Gray, 
and  in  the  summer  time  hunted  the 

whale  in  the  lagoons  of  California.  There 
the  whale  gained  the  reputation  as  a  hard 
fighter  and  the  work  of  hunting  him  was 

dangerous  in -the  extreme. 
About  1879,  the  California  Gray,  on 

account  of  persistent  hunting,  had  dis- 
appeared from  the  sea  and  nothing  more 

was  heard  of  it  till  Mr.  Andrew  made  a 

trip  to  Japan  in  1908,  to  study  the 
methods  of  the  Japanese  whalers  in  the 
new  industry  established  on  the  coast  of 
the  island. 

Here  quite  by  chance  one  day  while 
conversing  with  one  of  the  whalers  he 
heard  of  the  Kukekua  Kugira  (Devil 
Whale),  so  called  by  the  Japs  because 
of  its  fighting  qualities  and  the  dangers 38 
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these  herds,  estimated  by  naturalists  to 
have  numbered  about  50,000  whales, 
came  down  the  American  Pacific  coast  to 

its  southern  quarters  in  lower  California. 

Whale  Steamer Gray  Whale 

that  attended  the  hunting  of  it.  The 
whaler  told  the  American  naturalist  that 

the  Devil  Whale  came  every  year  to  the 
coast  of  Korea  for  the  females  to  breed. 

Mr.  Andrews  was  most  interested  and 
was  convinced  that  he  was  on  the  track 

of  an  important  discovery.  He  decided  to 
make  a  trip  to  Korea  and  study  the  Devil 
Whale.  This  he  did  during  the  past  few 
months  and  succeeded  in  his  quest. 

Investigation  has  convinced  Mr.  An- 
drews that  there  were  originally  two  great 

herds  of  the  California  Gray.     One  of 

X-RAY  AND  TOBACCO 

A  new  use  has  been  found  for  the  X-ray. 
Every  smoker  has  at  times  been  disgusted 
to  find  that  aninvisible  parasite  has  eaten 
holes  in  his  finest  cigars.  The  tobacco 
worm  is  all  too  common  a  nuisance.  But 

science  has  got  the  better  of  this  little 

pest.  An  X-ray  is  turned  upon  a  large 
box  of  tobacco  before  it  is  made  into 

cigars,  with  the  result  that  the  parasite  is 
destroyed  most  effectually. 

DELIVERING  A  TRUNK  BY 
AERIAL  EXPRESS 

The  novel  idea  of  carrying  a  trunk  30 
miles  and  more  and  delivering  it  to  a 
customer  in  Pasadena,  Cal.  was  carried 
out  by  a  Los  Angeles  trunk  agent,  E.  C. 
Learock.  It  was  carried  in  a  monoplane 

driven  by  W.  L.  Bonney,  and  was  deliv- 
ered in  20  minutes,  breaking  all  records. 
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AFRICAN  KING'S  PRIVATE  BAND 

In  wandering  through  Central  Africa 
one  will  be  astonished  to  find  how  fond 

the  natives  are  of  drilling  like  soldiers, 
and  how  anxious  every  king  and  petty 
chief  is  to  possess  his  own  band*  General- 

ly these  bands  consist  of  nothing  more 
than  a  side-drum  and  a  couple  of  bugles ; 
but  the  richer  a  chief  is,  the  better  band 
he  will  have.  They  are  quite  prepared 
to  give  a  good  sized  elephant  tusk, 
valued  at  about  $120,  for  a  side-drum 
worth  no  more  than  $5,  and  the  traders 
have  been  quick  to  discover  this. 

The  accompanying  illustration  shows 
the  drum  and  bugle  band  of  Chief  Kiripa 
of  Uganda,  who  is  one  of  the  richest  and 
most  powerful  chiefs  of  the  Gondokoro 
province.  The  players  either  have  been 
in  the  British  army  service  as  bandsmen, 
in  the  Belgian  service,  or  else  have  been 
taught  the  calls  and  marches  by  those 

who  have.  They  play  with  an  astonish- 
ing accuracy  and  it  is  remarkable  how 

splendidly  they  render  the  "tuneful  bugle marches. 

Every  large  village  will  be  found  to 

have  not  "only  its  little  army,  but  also 
its  "cadet "  corps  of  little  boys.  You  may 
see  a  tiny  lad,  naked  as  the  day  he  was 
born,  putting  a  dozen  or  more  of  his 
playmates  through  all  the  details  of  squad 
drill  as  laid  down  by  the  British  drill  book, 
using  the  English  words  of  command 

with  surprising  accuracy  of  pronuncia- 
tion. Armed  with  sticks  for  rifles,  and 

headed  by  a  battered  old  side-drum,  a 
still  more  battered  infantry  bugle  and  an 
equally  decayed  pair  of  cymbals,  a  band 
of  some  50  of  these  naked  youngsters 
will  march  swaggeringly  and  in  perfect 
time  through  the  village  until  they  reach 
an  open  space  outside,  where  their  naked 

"captain"  proceeds  to  put  them  through 
the  English  army  company  drill. 

W.  Robert  Poran. 

The  economy  of  electricity  is  of  de- 
cided importance.  Electricity  can  be 

turned  on  and  turned  off,  and  waste 
avoided  instantly.  Electric  energy  in  the 
form  of  light,  heat  or  power  can  be  more 
definitely  utilized  than  any  other  form. 
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Electrical  Score  Board  and 

THE  LATEST  BASE- 
BALL SCORE  BOARD 

A  new  kind  of  score 

board,  which  is  the' very 
next  thing  to  the  actual 
game  itself,  has  got  the 
New  York  fans  going.  It 
is  ten  feet  high,  with  a 

bright  green  field  and  red 

pitcher's  box  and  red  base 
lines.  Suspended  on  invis- 

ible wires  is  a  gleaming 
white  ball,  a  real  ball,  in 
fact,  which  by  a  cunning 
mechanical  arrangement 

of  wires,  flies  to  deep  cen- 
ter or  wherever  the  batter 

happens  to  send  it.  This 
ball,  showing  every  action, 
is  the  distinctive  feature 
of  the  new  board. 

^o  make  the  game  seem 
all  the  more  realistic,  the 
man  behind  the  board  can 
make  the  ball  curve  for  an 

out  and  then  for  an  in- 
shoot.  If  a  runner  is  on 
first  base  he  can  be  made 
to  flit  back  and  forth  off 

the  base,  while  the  ball 
moves  hesitatingly  to  and 

fro  in  the  pitcher's  box, 
as  the  pitcher  considers 

trying  to  catch  the  would- 
be  base  stealer  off  first  base . Zip! 

The  white  ball  flashes 
to  first.  Safe!  And  on  the 
next  ball  the  man  goes 

down  to  second.  It's  a 
long  throw  from  home  to 
second,  but  they  get  him. 

Get  him  within  a  few  in- 
ches, which  makes  the  play 

so  real  that  a  crowd  can't 
help  but  yell. 

Up  on  the  small  plat- 
form behind  the  board 

stand  four  men.  One  oper- 
ates the  ball;  one.  with  a 
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telephone  receiver  to  his  ear,  gets  re- 
ports from  the  telegraph  room  in  the 

newspaper  office;  a  third  tends  to  the 

inning  scoreboard  and  the  batting  or- 
der list,  while  a  fourth  reads  off  the 

game  and  checks  up  from  bis  "flimsy" 
sheet  the  telephone  reports  of  the  game 
ball  by  ball,  strike  by  strike  and  play  by 
play,  as  the  game  is  clicked  off  from  the 
box  at  the  Polo  Grounds,  only  20  to  30 
seconds  before  it  is  flashed  in  action  on 
the  board. 

The  ball  is  operated  by  a  wand  which, 
when  moved  in  any  direction  behind  the 
board,  causes  the  ball  to  execute  a 
similar  movement  for  the  spectator. 
When  a  man  steps  up  to  bat  a  paddle  with 
his  name  on  is  moved  out  about  three 
inches  toward  the  infield  to  denote  that  he 

is  at  bat.  The  ball  goes  from  pitcher  to 
catcher;  if  a  strike  or  ball,  the  proper  slide 
shows  it;  if  a  hit  the  ball  stops  at  the 

batter's  position  and  then  moves  to 
whatever  point  in  the  infield  or  outfield  it 
is  batted  to. 

If  a  hit,  the  white  paddle  at  home  base 
starts  toward  first.  If  he  is  out  at  first, 
the  ball  gets  there  ahead  of  him  and  the 
white  paddle  disappears.  By  means  of  a 
hand  crank,  a  runner  can  be  caught 
edging  back  and  forth  off  a  base  and 
by  means  of  the  pointer  operating  the 
ball  he  can  be  caught  out,  to  the  great 
delight  of  the  crowd. 

When  there  are  three  men  on  bases  and 

a  long  hit  is  made  to  the  outfield  which 
brings  in  the  runners,  as  each  crosses  the 

home  plate,  the  slide  marked  "runs"  is 
moved  to  indicate  the  runs.  Runs,  hits 
and  errors  are  posted  opposite  each 

player's  name. 
The  ball  may  even  be  shown  to  "wind 

up"  in  the  pitcher's  hand  by  describing 
a  small  circle  with  the  wand.  A  foul 

along  the  foul  line  may  be  illustrated  by 
moving  the  ball  from  the  batter  along  the 
foul  line  and  at  the  same  time  starting 
the  runner.  When  the  runner,  as  indi- 

cated by  the  white  square  is  half  way  to 
first  base,  he  can  be  stopped  and  made  to 
return  to  home  base.    A  foul  back  of  the 

catcher  is  illustrated  by  moving  the  white 
ball  to  the  batter  and  then  at  an  angle 
back  qf  him.  If  the  foul  has  been  caught 

the  placard  bearing  the  batter's  name  is 
taken  away,  showing  he  is  out. 

An  electric  motor  moves  the  base  men. 

Four  push  buttons  give  the  operator  a 
chance  to  make  his  runners  accentuate 

their  speed  or  slow  up  at  will. 
It  is  the  actual  sight  of  the  white  ball 

mechanically  whanging  across  the  plate 
or  sailing  far  afield,  and  then  the  white 
disk  that  represents  the  batter  flying  from 
base  to  base  as  the  ball  is  relayed  toward 
home,  that  catches  the  fancy  of  the 
crowd  and  makes  them  shout  as  loud  as 
at  a  real  game. 

THE  LINE  OF  SWIFTEST 
DESCENT 

What  is  the  line  of  swiftest  descent? 

To  anyone  not  acquainted  with  the  laws 
of  higher  mathematics,  a  proposition  such 

as  this  would  ap- 
pear    absurd,     the 

most    obvious    an- 
al J  swer  being  a  straight 

2  ̂   line.      However,   it H~                has  been  proved  by 

mathematicians 
that    the    line    of 
swiftest  descent  is  a 
curve     called     the 

cycloid.     It  is  this 
curve      that      the 

eagle  unconsciously 
utilizes  in  his  won- 

derfully       swift 

The  Eagle  Swoops  in  a  Cycloid  Curve 
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swoop  to  his  prey.  The  analysis  of  the 
curve  is  simply  a  straight  line  motion 
combined  with  a  circular  motion.  The 

best  illustration  showing  this  is  a  cart- 
wheel as  it  rolls  along  the  ground.  Any 

point  on  the  rim  of  the  wheel  is  describing 

a  cycloid,  and  no  point  is  at  any  time  de- . 
scribing  a  circle  or  going  in  a  straight  line. 

A  peculiar  thing  is  deduced  from  this 
knowledge,  and  that  is  that  no  point  on 
the  rim  of  a  wheel  rolling  on  a  surface 
goes  round  the  center  of  the  wheel,  for  the 
center  is  describing  a  straight  line  and  all 
the  points  on  the  rim  are  describing 
cycloids;  thus,  as  no  circular  motion 
exists,  the  statement  holds. 

A  Railway  tunnel,  14  Ft.  in  diam.  t 
Straight  through  the  center of  the • 
at  the  eouotor,  could  he  annpleiek 

filled 'with  the  rock  and  earth  taken 
ait  of  the  Panama  Canal.        A 

The  242,000,000  cubic jards  of  excavation  taken  out  of  the  Big  Ditch  "  would  build  a 
pyramid  whose  base  would  be  4200  Feet  square  and  whose  a/litude  would  be 
twice  that  of  the  Washington  Monument, 

THE  PANAMA  EXCAVATIONS 

A  great  amount  of  information  has  been  published  concerning  the  details  of  digging 
the  Panama  Canal,  and  yet  few  of  us  realize  the  immensity  of  the  undertaking.  One 

of  the  best  illustrations  to  fix  in  mind  the  great  amount  of  excavation  neeessary  ap- 
peared in  the  Bulletin  of  the  Pan  American  Union.  It  gives  one  an  idea  cA  what  two 

hundred  and  forty-two  million  cubic  yards  of  earth  and  rock  really  mean. 
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PUTTING  A  COPPER  JACKET 
ON  STEEL  WIRE 

The  illustration  above  shows  the  first 

step  in  the  manufacture  of  copper  clad 
steel  wire,  now  largely  used  in  electrical 
work  where  great  tensile  strength  and 
high  electrical  conductivity  are  required. 

When  a  blacksmith  "welds  "  two  pieces 
of  iron  or  steel  together,  he  heats  them 
until  their  surfaces  are  plastic  or  semi- 
molten  and  then  applies  pressure  by 
means  of  his  hammer.  The  two  soft, 

like-metal  surfaces  will  unite  integrally 

or  "weld,"  the  plastic  metal  flowing  under 
the  pressure  of  the  hammer. 

Illustrating  the  First  Step  in  Making  Copper-Clad  Wire 



POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 545 

The  molecular  constitution  of  the  two 

pieces  of  metal  being  similar,  since  iron 
and  steel  are  like  in  nature,  metallic  union 
is  obtained  between  the  two  pieces  of 
plastic  metal,  provided  the  two  surfaces 
are  free  from  films  of  other  matter. 

To  obtain  a  weld,  the  metallic  surfaces 
to  be  united  must  be  clean  and  must  be 

like  in  nature.  Copper  molecules  are 

arranged  so  differently  from  steel  mole- 
cules that  it  is  hopeless  to  try  to  directly 

weld  steel  and  copper  thus.  But  if  you 

have  an  iron-copper  alloy,  it  partakes  of 
both  the  nature  of  iron  and  the  nature 

of  copper;  it  may  be  welded  to  either. 
That  is  the  fact  which  is  utilized  in 

making  Duplex  wire.  Instead  of  trying 
to  weld  pure  iron  and  pure  copper  directly 
together,  pure  copper  is  welded  to  steel 
through  an  intervening  layer  of  iron- 
copper  alloy. 

Steel  billets  of  a  composition  suitable 
for  making  wire  are  received  at  the  mill 
and  passed  to  a  machine  where  one  end 
is  drilled  and  tapped. 

After  pickling  and  washing,  the  billet 
is  brought  up  to  a  given  temperature  and 
is  then  drawn  up  into  a  mould  (also 
previously  heated)  by  means  of  a  rod, 
screwed  into  the  billet. 

The  mould  and  billet  are  now  carried 

to  a  furnace  of  special  design,  which  con- 
tains molten  copper  at  a  very  high  tem- 

perature. The  billet  is  lowered  out  of 
the  mould  and  into  this  copper  (see 
illustration),  and  kept  there  for  a  time 
sufficient  to  form  an  alloy  on  the  surface 
of  the  steel.  The  billet  is  then  drawn  up 
into  the  mould  and  the  whole  carried  to  a 

second  furnace  containing  the  purest  of 
commercial  copper. 

This  copper  is  poured  in  through  two 
openings  in  the  top  of  the  mould  (the 
bottom  of  which  is  closed  by  a  flange) 
and  unites  with  the  alloyed  area  and  fills 
the  mould. 

When  the  copper  has  set  the  holding 
rod  is  unscrewed  and  the  copper  clad 
billet  taken  out  of  the  mould,  and  after 
the  necessary  preliminary  heating  it  is 
rolled  to  any  desired  size  and  shape. 

AN  AMPHIBIOUS  AUTOMOBILE 

This  French  submarine  automobile  is 

for  use  in  the  rough  country  of  the 
French  colonies,  where  bridges  are  scarce. 
The  machine  possesses  the  remarkable 
property  of  being,  for  practical  purposes, 
amphibious,  its  motor  being  designed  for 

working  under  water.  It  may  be  stated 

that- all  joints  and  bearings  were  made 
watertight  and  the  sparking  plugs  were 
fitted  with  small  hoods.  The  carburetor 

and  magneto  were  inserted  in  hermetical- 
ly closed  casings. 
On  traversing  a  river  it  will  be  seen 

that  the  motor  takes  air  and  exhausts  by 
means  of  two  vertical  tubes  which  can  be 

fixed  in  position  within  five  minutes 
whenever  the  motor  has  to  ford  a  stream. 

Electricity  cannot  be  adulterated.  The 
meter  measures  the  energy  exactly. 
Should  you  fail  to  get  good  light,  full 
voltage,  the  meter  will  not  charge  you  for 
this  lack  of  light. 
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AN  OSSIFIED  MAN 

An  offer  of  $1,000  to  any  surgeon  who 
will  break  his  back  has  been  made  by 
Frank  Worden,  an  Iowa  man,  who  has 
become  ossified.  Eighteen  years  ago 
Worden  woke  up  one  morning  with  a  stiff 

Man  Who  is  One  Huge  Piece  of  Bone 

neck.  As  there  was  no  pain  he  paid  little 
attention  to  it  at  first,  but  it  commenced 
to  get  worse  until  he  was  afraid  that  his 
jaws  would  become  rigid  and  prevent  him 
from  opening  his  mouth.  He  placed  small 
wedges  of  wood  between  his  teeth  and  in 
that  position  the  lower  part  of  the  face 
ossified.  In  time  the  wood  was  removed 
and  the  teeth  are  left  about  half  an  inch 

apart,  and  liquid  food  is  given  him 
through  this  small  opening. 

Gradually  his  whole  body  became 
affected,  until  now  he  is  a  huge  piece  of 
bone  with  the  exception  of  the  arms 
below  the  elbow  and  his  tongue  and  eyes, 
which  he  can  still  move. 

THE  MAN  WITH  A  SILVER 
DOLLAR  SKULL 

An  instance  of  the  amazing  surgical 
skill  away  out  where  people  think  it  is 

' '  all  backwoods  "is  discovered  in  an  opera- 
tion which  Dr.  W.  A.  Butt  of  Omaha, 

Ark.,  local  surgeon  of  the  White  River 
Railroad,  has  successfully  performed  on 
John  Creekman. 

Creekman  had  his  skull  crushed  in  by  a 
rock  and  a  jagged,  frightful  wound  existed 
which  would  doubtless  have  been  con- 

sidered by  the  average  physician  as 
inevitably  fatal. 

Dr.  Butt,  however,  had  a  silver  dollar 
hammered  out  to  extreme  thinness,  so  as 
to  get  all  its  space  possible.  He  inserted 

this  into  Creekman's  skull.  (The  length 
of  the  silver  plate  is  designated  in  the 
photo  by  the  two  instruments  being  held 
on  the  head.)  It  protects  a  space  of  1^4 

by  Zy2  inches. 
The  operation  was  performed  on  Feb- 

ruary 24th,  and  the  photograph,  taken 
April  18th,  shows  wonderful  progress  of 
healing-  for  so  short  a  time. 

LIGHTING  PLANT  AT  80 
DEGREES  N.  LAT. 

In  July  the  Crocker  Land  Expedition 
under  the  auspices  of  the  American 
Museum  of  Natural  History,  the  Amer- 

ican Geographical  Society,  the  Univer- 
sity of  Illinois  and  other  institutions, 

sailed  from  New  York  City  to  explore  the 

North  Polar  regions.  One  of  the  interest- 

ing features  of  this  expedition's  equip- 
ment will  be  a  complete  electric  lighting, 

plant  which  will  be  installed  in  a  port- 

able house  at  about  80°  North  Latitude. 
This  lighting  plant  will  be  equipped  with 

an  "Ironclad  Exide"  battery,  so  that 
electric  lights  will  be  available  at  all 
times  and  it  will  only  be  necessary  to 
run  a  kerosene  engine  occasionally  to 
charge  the  battery. 

A  Good  Piece  of  "Backwoods"  Surgery 
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QUAINT  FASHIONS  IN  NILE 
HEADDRESSES 

There  are 

many  quaint 
styles  of  hair 
dressing  among 
the  various 
tribes  of  Africa, 
but  the  palm  of 
uniqueness  must 
be  given  to  the 
superb  giants  of 
the  S  h  i  1  o  u  k 

tribe  on  the  Up- 
per Nile.  They 

inhabit  a  terri- 

tory contigu*ous to  the  Nile  from, 

roughly,  Kaka  to 
about  Lake  No, 
and  are  also  to 
be  found  on  the 
White  Nile  near 
the  Sobat  River. 

The  men  are  im- 
mensely tall, 

many  of  them 
reaching  a  height  of  seven  feet  or  more. 
Broad  shouldered  and  with  powerful 
limbs,  they  are  yet  astonishingly  thin. 
Their  walk  is  most  striking,  being  lithe 
and  active. 

They  wear  the  most  remarkable  head- 
dresses imaginable.  The  formation  of  their 

skulls  is  not  of  the  African  type,  and  is  pe- 
culiarly adapted  to  the  modes  in  which  they 

delight  in  dressing  their  heads.  They  use 

gum,  cow-dung  and  clay  to  make  a  paste, 
which,  when  applied  to  their  hair  and 
allowed  to  dry,  gives  it  the  appearance  of 
felt.  By  shaving  the  head  here  and 
there  and  cutting  the  felt  at  the  desired 
places  almost  any  form  of  headdress  can 
be  obtained.  Some  are  fanlike,  others 

resemble  a  cock's  comb,  while  others, 
again,  prefer  long  excrescenses  which  have 

the  general  appearance  of  homs  or  asses' 
ears.  The  effect  is  extraordinary,  fantas- 

tic and  even  at  times  terrifying  to  the 
traveler.  W.  Robert  Foran. 

Nile  Headdresses 

AN  ODD  STREET  SWEEPER 

Parisians  were  somewhat  amused  to  see 

a  curious  little  tricycle  device  circulating 
through  the  streets  and  picking  up  waste 
material  as  it  goes  along.     Jacquelin,  its 

Bicycle  Street  Sweeper 

inventor,  is  a  well  known  cycle  champion, 
and  he  had  the  idea  of  rigging  up  a 
machine  so  as  to  serve  not  only  for  sport 
but  also  for  real  work. 

HUMAN  PROFILE  MARKING  ON 
A  CALF 

A  striking  resemblance  to  a  human 
profile  is  the  odd  marking  borne  by  a 
calf  in  Pennsylvania.  It  is  thought  to 
resemble  the  profile  of  Mark  Twain. 

Cnlf  with  an  Odd  Marki: 



China's  First 

Hydro-Elec- 
tric Plant-.-. 

By  LEWIS  R.   FREEMAN 

The  author  presents  some  facts 

concerning  hydro-electric  possi- 
bilities ascertained  while  visiting 

there  as  a  member  of  the  com- 

mission representing  the  Asso- 
ciated Chambers  of  Commerce 

of  the  Pacific  Coast. 
—  Editorial  Note 

Half-way  Through  the  Yangste  Gorge 

The  great  empire  of  China  —  destined, 

perhaps,  to  be  the  world's  leading  manu- 
facturing country  within  the  next  quarter 

century  —  is  unfortunate  in  that  none  of 
its  eight  or  ten  largest  cities  are  within 
economic  transmitting  distance  of  a  point 

where  hydro-electric  energy  could  be 
generated  in  large  amount.  Canton, 
Nanking,  Soochow,  Tientsin,  Hankow 
and  Shanghai  are  all  situated  in  the  midst 
of  flat  river  valleys  or  deltas,  with  no 
mountains  of  sufficient  height  near  at 
hand  to  give  birth  to  swift  flowing  streams 

such  as  "might  be  utilized  for  electrical 
development.  Peking  is  within  20  miles 
of  a  fairly  high  range  of  mountains,  but 
the  precipitation  in  that  part  of  China  is 
insufficient  to  keep  large  streams  running 
the  year  round. 

Foochow,  on  the  other  hand,  with  a 
half  million  or  more  people,  lies  in  a 
mountainous  and  well  watered  country, 
and  though  there  is  no  data  available  on 

the  subject,  it  is  very  probable  that  prac- 
ticable sites  of  great  value  exist  on  the 

River  Min,  or  some  of  its  swift  tribu- 
taries, within  easy  transmitting  distance 

of  this  important  manufacturing  center. 

Nearly  all  of  China's  great  rivers  take 

their  rise  in  the  snows  of  the  Tibetan 

plateaus,  at  elevations  of  over  20,000  feet, 
and  the  largest  part  of  their  four  mile 
drop  to  sea  level  is  made  in  the  course  of 
their  journeys  through  the  rich  interior 
provinces  of  that  extensive  empire.  This 

is  notably  true  of  the  mighty  Yang-tse- 
Kiang,  one  of  the  five  largest  rivers  of  the 
world,  which  descends  something  like 
15,000  feet  in  traversing  the  province  of 
Szechuan  alone.  It  is  in  this  province, 

rich,  populous,  but  almost  wholly  un- 
developed, that  the  greatest  field  for 

hydro-electric  development  will  be  found. 
The  gorges  of  the  Yangtse  itself,  in 

which  the  great  river  cuts  through  the 
mountain  ranges  dividing  upper  and  lower 

China,  descending -a  thousand  feet  in  a 
series  of  rapids  rivaling  any  in  the  world 
for  swiftness,  volume  arid  grandeur,  have 
been  the  subject  of  conjecture  from  the 
standpoint  of  power  development  for 
many  years.  The  mean  flow  of  water  at 
Ichang,  near  the  lower  end  of  the  gorges, 
is  reckoned  at  750,000  feet  a  second,  and 

though  the  average  fall  through  the  hun- 
dred miles  or  more  of  chasms  is  not  great, 

there  are  places  where  the  drop  for  short 
distances  is  very  considerable. 

548 
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Yunnan,  which  with  the  great  province 
of  Szechuan  I  have  mentioned,  forms  the 
eastern  portion  of  China,  is  to  have  the 

honor  of  the  first  hydro-eleetric  plant  to 
be  erected  in  the  Celestial  Empire.  The 
conditions  here  for  power  development 
are  hardly  as  favorable  as  in  Szechuan, 

nor  is  it  by  any  means  so  rich  and  popu- 
lous as  its  sister  province,  but  the  com- 

pletion of  the  French  railroad,  from  Haip- 
hong on  the  coast  of  Tongking,  to  its 

capital,  Yunnan-fu,  furnished  adequate 
transportation  facilities  for  the  requisite 
machinery,  and  the  enterprising  viceroy 
lost  no  time  in  taking  advantage  of  the 
opportunity  offered  to  put  his  city  one 

viceroy  heard,  from  a  missionary,  of  the 
electric  chair  as  used  at  Sing  Sing.  The 
German  engineer  was  summoned  post 

haste.  "If  you  harness  the  river  dragon, 
can  you  build  me  a  killing  throne  such 

as  the  American  mandarin  uses?"  "Can 
do,"  replied  the  German,  and  promptly 
wired  the  news  of  his  success  to  Shanghai 
and  Berlin. 

The  following  day,  in  company  with 

the  German  consul,  he  called  on  the  vice- 

roy to  obtain  the  latter 's  signature  to  the 
papers  granting  the  concession.  The 
official  took  up  his  brush  to  affix  the 
necessary  ideographs,  and  then,  a  new 
thought  striking  him,  he  arose  and  led 

step  ahead  of  the  other  provincial  capi- 
tals. 

The  story  of  how  the  concession  for 

this  Yunnan-fu  power  installation  was 
won  and  lost  from  the  predecessor  of  the 
present  viceroy  is  both  amusing  and 
instructive.  When  first  approached  by 

the  representative  of  the  German  com- 
pany which  is  now  building  the  plant,  the 

mandarin  in  question  — ■  a  typical  Chinese 
official  of  the  old  regime  —  refused  to 
discuss  the  project  of  all,  saying  that,  as 

oil  had  proved  good  enough  for  Con- 
fucivts  it  was  also  good  enough  for  a 
humble  disciple  of  Confucius.  At  the 
end  of   six   months  it   chanced    that    the 

his  guests  to  a  window  overlooking  the 

court  of  the  viceregal  "yamen."  "But 
supposing  we  should  not  desire  to  kill, 

but  only  to  treat  like  these ' '  —  and  he 
pointed  to  a  half  dozen  wreteches  suspen- 

ed  by  the  necks  in  bamboo  cages — "or 
like  those"  —  and  he  indicated  some 
petty  offenders  groveling  in  the  ponder- 

ous wooden  collars  called  "cangues. " 
"Has  the  American  mandarin  any  thrones 
which  will  not  kill  but  only  make  very 

unhappy?" And  because  the  Germans  would  not 

agree  to  the  installation  of  an  electric 
torture  chamber,  the  negotiations  ended 
then  and  there,  not  10  be  reopened  until  a 
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more  humane  and  progressive  mandarin 

sat  in  the  viceregal  yamen  of  Yunnan-fu. 
I  have  often  wondered  how  a  Yankee 

agent  would  have  met  the  emergency 
which  floored  the  German.  He  would 

have  secured  the  signature  and  the  con- 
cession —  there  can  be  no  doubt  about 

that  —  and  probably  satisfied  the  man- 
darin later  by  rigging  up  some  innocuous 

contraption  along  the  desired  lines. 
The  following  is  a  translation  of  part 

of  a  letter  which  Messrs.  Carlowitz,  the 
German  firm  having  the  work  in  hand, 

have  written  me  regarding  the  Yunnan-fu 
project: 

"The  electrical  plant  now  in  course  of 
construction  at  Yunnan-fu  is  a  municipal 
undertaking,  and  it  is  to  be  erected  for  the 
purpose  of  lighting  the  numerous  yamen 
or  public  buildings,  besides  the  schools, 
police  stations  and  the  main  streets.  It 
is  the  first  project  of  its  kind  in  China, 
but,  we  hope,  only  the  forerunner  of 
many  more  which  will  doubtless  be  built 
when  the  people  of  this  province  learn 
the  facility  and  cheapness  with  which 
power  may  be  developed  from  their  rivers 

and  waterfalls." 

of  men  needed  for  hauling  the  nets  has 
been  greatly  reduced,  inasmuch  as  the 
main  force  for  dragging  ashore  the  heavy, 
fish  laden  nets  is  supplied  by  the  engine, 
and  the  limited  number  of  men  that 

supplement  the  machine  are  needed 
only  to  guide  the  net  as  it  is  hauled  in 
and  so  to  hold  it  that  none  of  the  fish 

will  escape  from  the  meshes. 

HAULING  FISH  NETS 
BY  THE  AID  OF 

ENGINES 

Interesting  new  ev- 
idence of  progress  in  an 

ancient  industry  is  found 
in  the  recent  recourse  of 
American  fishermen  to 

stationary  engines  to  aid 
them  in  hauling  their  nets. 
Both  gasoline  engines  and 
steam  engines  of  the 

"donkey"  type  are  being 
employed  for  this  innova- 

tion, but  it  seems  probably  that 
ultimately  the  gasoline  engine 
will  have  the  preference. 

In  the  case  of  the  nets  now 

handled  by  the  aid  of  engines  it  has  not 
been  found  practicable  to  dispense  en- 

tirely with  human  brawn.    But  the  force 

AN  ELECTRIC  TANNING 
PROCESS 

For  some  time  experiments  have  been 
made  in  England  with  an  electrical 
process  of  tanning  leather.  Now,  it  is 
reported,  such  a  degree  of  success  has 
been  obtained  that  the  adoption  of  the 
process  on  a  commercial  basis  is  thought 
to  be  justified. 

Specially  constructed  vats  are  filled 
with  the  hides,  along  with  metal  con- 

ductors to  effect  the  electrolytic  action, 
and  after  this  preparation  has  been 
completed,  the  remainder  of  the  process 
is  almost  automatic,  since  mechanical 
provisions  are  made  to  prevent  any 
damage  by  reason  of  excess  of  current. 
The  current  passing  through  the  hides 

Hauling  in  the  Nets  With  an 

Engine 

hastens  the  tanning  process  to  the  extent 
that  six  weeks  suffice  to  do  the  work 

which  ordinarily  requires  several  months. 
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The  automatic  feature  of  the  tanning 
process  makes  it  an  economical  one,  and 
two  men  are  thus  enabled  to  take  care  of 
all  the  vats  of  a  large  tannery. 

MANILA  CARNIVAL  SCENES 

The    Manila    Electric     Railroad    and 

Light    Company,    operating    in    Manila, 

which  he  uses  in  his  Cadillac  car  for 

starting  his  engine  and  for  his  automobile 

lights. His  house  when  built  was  wired  for 

electric  lights  and  an  extension  was 
carried  from  the  house  to  his  garage,  but 
electricity  has  never  been  available  in  his 
district  for  lighting  his  home. 

He  conceived  the  idea  of  connecting 
the  wires  from  his  house  to  the 

battery  in  his  car  and  using  the 

energy  from  the  battery  for  light- 
ing his  home. 

During  the  day,  while  he  is  driv- 
ing his  car,  the  engine  runs  a 

dynamo  which  charges  the  battery 
and    which    furnishes   current  for 

Electrically  Lighted  and  Operated 
Float  which  won  First  Prize 

Over  22,000  Filipinos  and  Others 
Listened  to  the  Electric  Light 

Company  Band 

P.  I.,  is  an  important  fac- 
tor in  the  affairs  of  the 

community.  At  the  Man- 
ila Carnival  held  in  May 

of  this  year,  it  furnished 
the  people  with  entertainment  in  the 
way  of  band  concerts.  The  band  is 
made  up  of  employees  of  the  company  and 
comprises  80  members.  One  of  the  pic- 

tures herewith  shows  a  portion  of  the 
22,500  Filipinos  and  others  who  listened  to 
it  in  a  single  evening  during  the  carnival. 

The  company  also  went  into  the  car- 
nival parade  with  a  float  representing  an 

armored  aeroplane.  This  was  built  upon 
an  electric  truck  and  took  first  prize. 

FARM   HOUSE   LIGHTING   FROM 
AUTOMOBILE  OUTFIT 

Mr.  II.  J.  Murch,  who  lives  near 
Northboro,  Mass.,  has  found  a  very  novel 
and  practical  use  for  the  storage  battery 

starting,  lighting  and  ignition.  At  night 
he  connects  the  wires  from  his  house 

to  the  battery  and  the  energy  which  has 
been  stored  in  the  battery  during  the 
day  is  then  used  for  lighting  his  home, 
this  energy  being  sufficient  for  lighting 
four  sixteen  candlepower  carbon  filament 
lamps. 

In  his  home  he  uses  lamps  of  the  same 
size  as  are  used  in  the  head  lights  of  his 
car;  one  on  the  piazza,  one  in  the  kitchen, 
one  in  the  living  room  and  one  in  the  bed 
room . 

The  battery  has  furnished  all  the  cur- 
rent needed  for  the  house  lighting  without 

interfering  in  any  way  with  the  electric 
self-starter,  due  battery  is  a  standard 
"Exide." 



h 

BURIAL  VAULTS  ON   A   RENTAL   BASIS 
IN  PANAMA 

The  walls  of  the  cemetery  near  the  city  of  Panama  have 
been  utilized  for  vaults  into  which  the  coffin  is  shoved  and 

the  end  sealed  up  with  cement.  The  date  of  the  burial  is 
placed  on  the  seal  and  as  long  as  the  friends  of  the  deceased 

pay  the  vault  rent,  the  occupant  is  left  undisturbed.    How- 

Relatives   Must  Pay  Rent  for  These 

Burial  Vaults— No  Pay  No  Rest 

ever,  when  all  the  friends  of  the  deceased  have 
been  placed  in  their  own  holes  in  the  wall  and 
the  rent  is  unpaid,  the  decayed  coffin  and  musty 

bones  are  taken  from  the  vault  and  thrown  on  the  common  heap  in  the  potter's  field. 
Then  the  vault  is  ready  to  let  again. 

COAL  MINING  BY  STEAM  SHOVEL 

Steam  Shovel  at  Work  in  a  Surface  Mine 

"The  land  of  the  steam  shovel  mines" 
is  the  term  lately  in  use  by  the  citizens 
of  southeastern  Kansas  to  describe  the 

Pittsburg  coal  district.    Here  huge  steam 

shovels,  25  in  number,  now  strip  the 
earth,  to  a  depth  of  30  feet,  from  the  coal 
vein  and  the  miners,  working  in  the  open 
light  of  day,  shovel  up  the  coal  without 
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danger    of    explosions,    fires    and    black 
damp. 
Steam  shovel  mining  has  been  in 

progress  but  three  years,  yet  it  has  be- 
come an  established  industry  in  two  Kan- 

sas counties.  The  machines,  two  of  which 
are  the  largest  in  the  world,  plow  great 

furrows  across  the  prairie,  just  by  creep- 
ing along  slowly,  a  few  feet  a  day. 

Ridges  like  small  mountains  are  piled  on 
high. 

THE  AEROPHORE  FOG 

SIGNALER 

What  is  an  aerophore?  Popularly,  it  is 
a  device  for  eliminating  the  dangers  of 
fog  at  sea.    Technically,  it  is  the  latest 

invention  of  Dr.  Lee  De  Forest,  to 
enable  ships  in  a  fog  to  talk  with  each 
other,  and  determine  each  others  loca- 
tion. 

The  aerophore  looks  like  a  small 
electric  searchlight  mounted  on  a  swivel. 
Behind  this  searchlight  is  a  huge  copper 
reflector,  about  six  feet  long,  highly 
polished,  bent  into  a  semi-circle  two  feet 
wide,  and  revolving  with  the  light. 
Thrust  out  from  the  top  of  the  mast  to 

Lee   De   Forest's  Latest  Idea, 
the    Aerophore,   by  Which    to 
Send   Wireless  Signals  along 

a  Beam  of  Light 

which   the     reflector 

and  light  are  attached 
is  a  horizontal  arm  or 
bowsprit,  holding  a 
web  of  copper   wires 
strung  down  in  front 

of  the  light,  and  gathered 
together  at  the  foot  of 
the   mast.     Also    behind 

the   light  is  a  powerful 
dynamo    which   charges 

the  light  rays  with  Her- 
tzian    vibrations,     and 

semis  them  forth  through 
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the  fog.  As  the  Hertzian  wave  rays  are  too 
rapid  for  the  eye  to  follow,  they  are  sent 
out  in  the  direction  of  the  slower  light 
waves  which  have  been  concentrated  and 
bound  together  through  the  medium  of 
the  reflector. 

Thus,  when  the  light  of  the  aerophore 
is  turned  toward  any  point  of  the  com- 

pass, the  Hertzian  waves  follow  the  beams 
of  visible  light,  and  continue  far  beyond 
them  in  the  same  direction.  Their  action 

is  comparable  to  that  of  a  bullet,  taking 
its  course  from  the  groove  of  a  rifle  barrel, 
and  keeping  that  course  10,000  yards 

beyond.  The  shaft  of  the  aerophore 's 
searchlight  might  represent  the  gun 
barrel,  and  the  Hertzian  waves,  bearing 
the  message,  the  bullet.  Every  five  or 
ten  minutes  during  a  fog,  the  entire  arm 
or  bowsprit,  swings  with  the  light  first  in 
one  direction,  then  in  another;  and,  every 
time  the  aerophore  ceases  its  revolutions, 
a  message  is  sent  to  that  point  of  the 
horizon  toward  which  the  searchlight  is 
aimed. 

In  utilizing  this  concentrated  light  to 
send  out  warnings,  the  aerophore  relies 
upon  the  phonograph.  This  is  a  certain 
kind  of  phonograph,  having  a  record  roll 
of  bronze  steel,  and  is  run  by  the  same 

motor  as  the  aerophore's  searchlight  with 
the  "horn  attached  close  to  the  transmitter 
of  the  wireless  telephone.  When  the 
searchlight  points  to  starboard,  the 
phonograph  whispers  into  the  transmitter 
the  name  of  the  vessel  and  the  word 

"starboard."  Simultaneously,  a  set  of 
four  bells,  tuned  to  the  four  quarters  of 

the  octave,  ring  within  the  phonograph's 
interior.  After  the  message  has  been  sent, 
and  the  bells  have  rung,  the  mechanism 
of  the  aerophore  shifts  the  switch  that 
renders  the  wireless  telephone  capable  of 
receiving  messages,  in  case  there  should 
be  an  answer. 

After  a  wait  of  five  or  ten  minutes, 
according  to  the  gear  of  the  apparatus, 
.the  searchlight  is  swung  another  point, 

and  the  call  "starboard  quarter"  goes 
out  with  the  ringing  of  the  bells.  The 
aerophore    revolves    step    by    step,    and 

notifies  ships  in  every  quarter  of  the 
compass  from  just  what  part  of  the  ship 
the  message  is  sent.  In  each  the  quartet 
of  bells  ring. 

The  reason  for  the  bells  is  to  make  the 

message  absolutely  accurate.  The  dis- 
tance at  which  a  bell  of  a  given  tone  may 

be  heard,  can  be  exactly  determined  under 
given  atmospheric  conditions;  and  the 
aerophore  is  designed  to  have  a  standard 
code  so  that  the  bells  of  the  highest  note 
can  be  heard  at  6,000  yards,  the  next 
highest  at  4,500  yards,  the  third  bell  at 

3,000  yards,  and  the  lowest -toned  bell 
at  1,500  yards.  Thus  if  the  operator  on 
a  certain  ship  received  an  aerophore 
warning,  and  heard  only  one  bell,  he 
would  know  that  the  ship  sending  the 
signal  was  6,000  yards  away;  if  he  heard 
two  bells,  he  would  realize  that  she  was 
4,500  yards  off,  and  if  all  four  of  the  bells 
followed  the  warning,  he  would  under- 

stand that  the  vessel  was  close. 

BOY  AEROPLANE  MAKER 

Perhaps  the  most  famous  boy  maker  of 
toy  aeroplanes  is  Percy  W.  Pierce.  The 

picture  shows  him  in  his  workshop  —  the 
attic  of  his  mother's  home  in  the  Bronx, 
New  York.  He  has  made  toy  aeroplanes 
which  have  flown  a  quarter  of  a  mile  and 

examples  of  his  work  have  been  on  exhibi- 
tion at  Madison  Square  Garden  and  at 

Morris  Park.    He  is  fourteen  years  of  age. 
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Percy  W.  Pierce  in  His  Workshop 
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PROJECTING  LANTERN  CARRIED 
BY  A   KITE 

An  apparatus  for  projecting  a  changing 
series    of    illuminated    displays    upon    a 

balloon  captive  where  a  balloon  is  used. 
The  projector  is  about  sixteen  inches 
long  and  ten  inches  square  and  is  built 
entirely  of  aluminum,  weighing  approxi- 

mately fifteen  pounds. 

Kite  Carrying  Electric  Projecting  Apparatus 

screen  suspended  from  a  kite  or  balloon, 
at  night,  is  a  recent  addition  to  what  is 
known  as  spectacular  advertising.  The 
projector  is  sent  up  in  focus  with  the 
screen  and  requires  no  attention  whatever 
after  the  desired  height  is  reached,  the 
action  of  the  mechanism  being  entirely 

automatic.  A  contrivance  of  this  descrip- 
tion compells  attention  where  a  continu- 

ous' advertisement  without  variation, 
would  get  only  a  cursory  glance. 

The  pictures,  or  displays,  are  mounted 
in  such  a  manner  in  the  projector  as  to 
form  an  endless  belt,,  which  is  kept  in 
motion  by  a  small  electric  motor,  through 
suitable  gearing.  A  variable  number  of 
advertisements  may  be  shown  and  in  the 
machine  illustrated  eight  of  the  pic- 

tures are  used. 

A  powerful,  electric,  incandescent  lamp 
is  placed  behind  the  endless  belt  at  the 
proper  poinjt  and  is  supplied  with  current, 
as  is  also  the  motor,  through  two  wires 
from  the  ground,  one  of  which  may 
serve   as   the  kite  line,  or  to   hold    the 

THE  FLY  TRAP  MAN 

The  Fly  Trap  Man 

The  city  of 
Redlands,  Cal., 
has  an  official  fly 

catcher,  or  more 

correctly,  fly  kill- 
er. His  duty  is 

to  care  for  the  fly 

traps  which  are 

scattered  plenti- 
fully along  the 

sidewalks.  He 

destroys  the  flies, 
empties  the  traps 

and  puts  in  fresh 
bait.  Hundreds  of 
thousands  of  the 

little  pests  arc  destroyed  annually  by  this 
unusual  but  effective  method. 

In  efficiency,  in  adaptability,  there  is 
no  comparison  of  electricity  with  other 
forms  of  illumination.  It  will  meet  any 
situation,  anywhere,  at  any  time. 
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GERMAN  ELECTRO -PORCELAIN 

In  Germany,  the  electro-plating  process 
whereby  glassware  is  decorated  with  a 

network  of  silver  designs  has  been  ex- 
tended to  the  plating  of  porcelain  dishes, 

such  as  platters,  bowls,  tureens  and  tea 

Bayonet  Fencing  and  Work  in  the  Hilly  Country  by  Japanese  Soldiers 

and  coffee  sets.  Vessels  thus  treated  are 
said  to  wear  better  than  either  simple 
porcelain  or  solid  silver,  being  less  fragile 
than  porcelain  and  less  subject  to  inden- 

tation and  deformation  than  silver.  The 

product  is  called  electro-porcelain  and  is 
cheaper  than  plated  silverware.  The 
plating  is  usually  of  silver,  but  sometimes 
of   nickel. 

In  some  cases,  however  instead  of 
covering  the  entire  vessel,  the  plating  is 
confined  to  the  handles,  knob,  and  edges; 

and  cooking  pots  are  usually  left  un- 
covered within,  because  porcelain  can 

more  easily  be  kept  clean  than  a  surface  of 
metal. 

EXERCISES  FOR  JAPANESE 

SOLDIERS 
The  diminutive  soldiers 

of  Japan  are  among  the 
hardiest  and  best  trained 
athletes  of  any  army  and 

a  variety  of  exercises  form 
part  of  the  military  life. 
Swimming  lessons  are 
given  in  the  broad,  shallow 
estuaries  or  inlets  of  the 

sea,  but  as  the  Japanese 
are  a  race  of  fishermen  and 

divers,  most  of  the  recruits 
I  know  how  to  swim  before 

■I  entering  the  army.  Les- 

::|  sons  on  the  horizontal  bar 
are  given  to  teach  perfect 
control  of  the  body,  while 
hurdle  races  over  stone 

walls  are  supposed  to  be 
of  service  in  charging  over 

entrenchments.  - 
Bayonet    fencing    is    a 

popular  sport  among  ;the 
brown  soldier  laddies,  the 

guns    being     ' '  dummies ' ' provided  with   a   pad   at 
the  end,  while  the  fencers 
are  protected   with   huge 
helmets  and  the  same  sort 
of    a   quilted    bodyguard 
that  the  baseball  catcher 

uses. 
An    interesting    outdoor    practice    for 

hilly  country  is  the  climb  up  a  steep  slope 
in  a  chain;  that  is,  the  foremost  man 
carries  his  gun  by  the  butt  and  the  one 
behind  grasps  the  weapon  by  the  barrel 

to  steady  himself.    He  carries'  his  gun  in the  same  way,  giving  aid  to  number  three, 
and  in  this  way  a  body  of  men  can  ascend 
much  more  easily  than  if  each  man  were 
for  himself,  while  the  guns,   instead  of 
being  a  burden  in  the  ascent,  become  a help. 



NEW  TELEPHONE  FOR  LONG  DISTANCE 

On  April  14th  last  the  French  Acad- 
emy of  Sciences  received  a  communica- 

tion relating  to  a  new  telephonic  appara- 
tus, due  to  the  ingenuity  of  Dr.  Jules 

Glover.  In  his  position  as  Doctor  of  the 
Conservatory  of  Music  and  Oratory, 
Dr.  Glover  had  occasion  to  study  par- 

ticularly certain  phenomena  which  have 
been  overlooked  by  the  inventors  of  the 

upper  surface  of  the  two  mirrors,  where, 
in  fact,  it  finally  disappears  altogether. 
Now  the  deduction  which  was  drawn 

from  the  experiments  was  that  the  nasal, 
or  M  and  N,  sounds  are  lost  to  the  ordi- 

nary telephone,  and  therefore  Dr.  Glover 
proceeded  to  construct  an  apparatus 
which  would  be  sensitive  to  both  kinds  of 

sounds,  by  adding  to  the  usual  instru- 

9 
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BREATHINGS 

Fig.  1.     Dr.  Glover  and  His  Telephone  with  Transmitter        Fig.  2.     Diagram    Showing  Action  of  the  Palate,  also 
for  Nose  and  Mouth  Breath  Condensations  Through  Nose  and  Mouth 

for  Different  Musical  Notes 

telephone.  By  means  of  an  apparatus, 
which  was  ingeniously  constructed  of  two 
mirrors  placed  at  right  angles,  one  surface 
of  which  is  placed  before  the  mouth  and 
the  other  under  the  nose,  he  succeeded,  as 
the  result  of  the  condensation  formed 

upon  the  two  surfaces  when  sounds  are 
emitted,  in  distinguishing  between  sounds 
made  by  the  mouth  and  those  made  by 
the  nose. 

His  experiments  have  established  the 
fact  that  all  sounds  containing  the  letter 
M  or  N  are  nasal,  and  that  all  sounds  not 
containing  these  letters  are  mouth  sounds. 

Figure  2  illustrates  a  further  discovery, 
which,  although  of  no  apparent  signifi- 

cance at  present,  is  nevertheless  interest- 
ing. It  was  found  that  a  low  sound  con- 

taining an  M  or  N  was  more  nasal  than 
the  same  sound  on  a  higher  key,  as  shown 
by  the  smaller  amount  of  moisture  on  the 

ment  an  attachment  which  receives  also 

the  sounds  proceeding  from  the  nose. 
The  reason  that  such  an  arrangement  was 

expected  to  give  valuable  results,  espe- 
cially in  long  distance  transmission,  is 

that  the  receiving  magnet  is  affected 
rather  by  the  variations  than  by  the 
strength  of  the  current  produced.  The 
results  indicate  that  this  reasoning  is 
correct,  and  in  consequence  there  is,  with 
the  new  apparatus,  an  increase  in  the 
volume  of  the  sound  and  a  clearness  of 

the  voice  which  is  indispensable  in  long 
distance,  and  especially  transoceanic, 
communications. 

The  apparatus,  as  shown  in  Figure  1 . 
consists  of  two  horns,  one  for  the  mouth 
and  the  other  for  the  nose,  each  with  its 

own  microphone  of  different  sensibilities, 
as  well  as  the  receiver. 

The  inventor  believes  that  with  this 
557 
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improvement,  together  with  others  which 
are  now  being  worked  upon,  we  shall  in 
the  near  future  be  able  to  communicate 

by  telephone  between  Paris  and  New 

York. —  Translated  from  La  Nature  by 
J.  H.  Blake  v. 

A  SCHEME  TO  TAP  THE 
MAGNETIC  POLE 

That  the  wild  imaginations  of  company 
promoters  and  inventors  have  not  been 
confined  to  this  generation  is  proved  by  a 
recently  published  biography  dealing  in 
part  with  the  discovery  by  Sir  John  Ross 
of  the  North  Magnetic  Pole  in  1831.  It 

appears  that  some  years  after  the  dis- 

covery a  Captain  Kennedy,  employed  by 
Lady  Franklin  to  search  for  the  lost  Sir 
John  Franklin  in  the  Arctic  regions, 

made  a  serious  proposition  that  a  com- 
pany should  be  formed  with  himself  at 

the  head  to  tap  the  pole  for  electric  power 
and  conduct  it  by  cables  to  the  city  of 
Winnipeg,  Canada,  which  lies  20  degrees 

to  the  south.  The  captain's  scheme  was 
in  some  way  to  sink  a  shaft  until  the 
line  of  energy  was  encountered,  and  he 
sincerely  believed  that  half  the  American 
continent  could  be  supplied  in  perpetuity 

with  practically  no  expense.  The  cau- 
tious Scotch  settlers  of  those  days  decided 

to  give  the  suggestion  a  "six  months 
hoist"  before  putting  their  "siller"  into the  scheme. 

BLIND  STUDENTS  ENJOY  ^W\.. 
ATHLETIC  SPORTS 

Blind  students  at  the  Royal  Normal  College  in  London  have  the  same  facilities 
for  gymnasium  work,  swimming  and  athletic  sports  generally  as  do  the  students  of 
other  institutions. 

The  physical  director  has  made  himself  acquainted  with  all  the  different  systems 
of  physical  training  and  his  successful  teaching  has  given  that  freedom  of  movement, 
activity,  self  reliance  and  courage  which  are  so  essential  to  the  blind  in  securing 
employment.  The  gymnasium  is  fitted  with  55  different  pieces  of  apparatus,  embrac- 

ing the  best  points  of  the  English,  Swedish,  German  and  American  systems. 
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A  CENTURY  PLANT  IN  BLOOM 

To  see  a  century 

plant  in  bloom  is 
quite  an  unusual 
sight,  even  in 
sunny  California, 
but  in  the  accom- 

panying illustra- 
tion one  may  be 

seen  at  its  best. 
It  is  stated  that  in 
the  Golden  State 

these  plants  bloom 
once  every  20  years 
instead  of  once  in 

100  years  as  popu- 
larly supposed.  The 

plant  in  the  photo- 
graph is  unusual  in 

several  ways.  It 
was  found  bloom- 

ing beside  a  hot, 
dusty  road  and  it  is 
doubtful  if  during 
its  entire  life  it  had 

been  given  a  mo- 
ment's care  or  at- 

tention. Another 
remarkable  feature 

about  it  is  that  al- 
though neglected  it  has  attained  the 

maximum  height  of  any  plants  of  that 
kind  known  to  that  section  —  the  south- 

ern portion  of  the  state.  It  is  30  feet  in 
height  and  at  the  base  measures  eight 
inches  in  diameter. 

It  Blooms  Once  in  20  Years 

SIMPLE  MAGNETIC  LOCATOR 
FOR  HOUSE  WIRING 

An  easy  method  of  locating  the  right 

'spot  at  which  to  bore  a  hole  down  through 
a  floor  and  the  ceiling  underneath  is  em- 

ployed by  John  E.  Taylor,  one  of  the 
readers  of  this  magazine.  He  has  a  large 
file  which  he  has  magnetized  by  stroking 

over  the  pole  piece  of  a  dynamo  —  also 
a  little  pocket  compass.  He  fastens  the 

file  to  a  .springy  piece  of  bamboo  fishing- 
rod  and,  having  found  the  proper  point 

in  the  ceiling,  springs  the  pole  in  place 
so  that  the  file  is  held  vertically  under 
that  point.  Going  to  the  floor  above, 
he  can  locate  the  place  approximately 
by  guess,  then  taking  the  compass  he 
moves  it  about  over  the  floor.  When  it 

is  directly  over  the  file  magnet  the  needle 
is  agitated  violently.  Close  location  can 
be  made  in  this  way,  or,  better  still,  by 
bringing  the  compass  up  slowly  from 
several  directions,  marking  the  points 
of  greatest  agitation,  connecting  them  and 
boring  at  the  center  of  the  region. 

If  the  ceiling  is  not  plastered  and  it  is 
simply     a    matter    of    boring    through 

Using  the  Compass 
as  a  Locator 

boards  or  joists  the  sharp  end  of  the  file 
may  be  driven  into  the  point  ascertained 
below  as  indicated  in  the  figure. 

DAY  SPORTS  BY  NIGHT 

If  Emerson  were  to  write  his  famous 

essay  on  "Compensation"  at  the  present 
time  he  would  more  than  likely  cite  the 

multiplication  of  opportunities  for  recrea- 
tion by  night  that  have  been  made  possi- 

ble by  moderji  lighting  as  an  offset  to  the 
extension  of  the  available  hours  of  labor 
that  has  been  afforded  by  the  same 

cause.  If  artificial  light  has  made  the 

"night  shift"  possible  in  industry,  it  has 
also  made  the  night  shift  in  recreation 

equally  possible. —  Lighting  Journal. 
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DAY  AND  NIGHT  CROQUET 
COURTS 

Lincoln  Park,  Chicago, offers  those  fond 
of  the  game  of  croquet  an  opportunity  to 
play  in  courts  maintained  by  the  park. 
The  novel  feature 

about  these  courts  is  that 

while  they  are  much  used 
during  the  day  they  are 
most  heavily  patronized 

during  evening,  this  be- 
ing made  possible  by  the 

installation  of  incandes- 

cent lamps  enclosed  with- 
in massive,  white  glass 

globes  upon  two  orna- 
mental iron  pillars  in- 

stalled between  each  two 

adjoining  courts. 
The  courts  are  covered 

with  fine,  well  packed  sand  and 
dered  by  a  curb  of  concrete.  The 
arches  and  balls  are  made  to  conform 

to  the  rules  governing  the  game  of  roque, 
which  requires  more  accuracy  than 
croquet.  Any  pleasant  summer  evening 
will  find  the  benches  occupied  by  specta- 

tors watching  the  skill  displayed  on  the 
four  electrically  illuminated  courts. 

KASSINO  AND  THE  GIANT 
PHONE 

Circus  people  on  the  road — as  becomes 
happy-go-lucky  folk  engaged  in  a  most 
healthful    occupation — have   no   end   of 

fun  among  themselves.  This  season  the 
employees  of  the  largest  American  circus 
have  been  particularly  regaled  by  the 

antics,  "behind  the  scenes,"  of  a  dwarf 
clown,  who  has  adopted  as  the  vehicle  of 
his  merrymaking  a  giant  toy  telephone 
instrument — one  of  a  number  of  such 
instruments  which  are  carried  by  the 
show  for  use  in  the  latest  trained  elephant 
act.  The  clown  who  has  been  tickling 
the  risibility  of  his  associates,  and 
particularly  the  circus  electricians,  is 
Andrew  Kassino,  a  diminutive  comedian 
known  by  sight  to  almost  every  American 
circus  goer  and  who  has  lost  none  of  his 
agility,  although  he  is  no  longer  young. 

Kassino  varies  his  burlesque  somewhat, 
posing  one  day  as  a  lineman  and  again 
assumingthe  role  of  an  operator,  although 
he  is  so  short  in  stature  that  it  is  only  with 
effort  that  he  can  get  within  hailing  dis- 

tance of  the  transmitter. 

ssino  Posing  at  the  Giant  Phone 

A  telephone  system,  American  through- 
out in  equipment  and  providing  a  service 

equal  to  that  of  any  city  in  the  United 
States,  has  recently  been  installed  in 
Bahia,  Brazil,  and  is  giving  complete 
satisfaction  to  subscribers. 
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ONE  YEAR'S  FOOD  FOR  THE  LONDON  "ZOO" 
From  shrimps  to  rats;  from  onions  to  oil  cakes  —  such  is  the  bill  of  fare  for  the 

animals  of  the  London  "Zoo."  Above  is  represented  graphically  the  amounts  of  the 
various  kinds  of  foods,  animal  and  vegetable,  required  during  the  year  1()12.  The 
figures  were  taken  from  the  reports  of  the  Council  and  Auditors  of  the  Zoological 
Society  of  London. 
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BRITISH  LINEMAN  OF 
EARLY   DAYS 

The  telephone  lineman  of  early- 
days  in  England  carried  no  tool  case 
discernible  to  the  casual  observer, 

but  it  nevertheless  was  present  ■ —  a 
part  of  his  weird  costume.  The 
interior  of  his  top  hat  was  the 
receptacle  for  the  tools  of  his  trade. 
The  picture  herewith  presented  is 
reproduced  from  a  portrait  of  a 
Birmingham  lineman  made  during 

the  first  years  of  telephony  in  Eng- 
land.   

THE  MODERN  HYDRO- 
ELECTRIC PLANT 

We  are  all  familiar  with  the  man- 
ner in  which  the  old  mill  wheel  of 

song  and  story  takes  from  the  water 
the  energy  to  operate  the  mill,  but 
modern  electric  plants  such  as  Nia- 

gara, Keokuk,  or  the  Cedar  Rapids 

Scheme  of  the  Modern  Hydro-Electric  Plant 

Tools  were  also  Carried  in  the  Stove-pipe  Hat 

manufacturing  and  Power  Company 
where  the  largest  units  in  the  world 
are  now  being  installed,  are  great  works 

of  hydro-electric  engineering  that  cause 
us  to  ask  how  the  water  surrenders  such 

enormous  power. 
The  accompanying  illustration  offers 

some  idea  of  the  operation  of  a  common 

type  modern  hydro-electric  plant. 
Through  strong  steel  pipes  the  water 
is  led  into  the  power  house  under  the 
floor.  Here  is  located  a  spiral  metal 
casing,  containing  a  water  wheel  upon  a 
vertical  shaft.  The  water  traverses  the 

spiral  until  its  energy  is  spent  in  turning 
the  wheel  and  then  drops  into  the  passage 
below  and  enters  the  tailrace. 

Upon  the  same  vertical  shaft  as  the 
water  wheel  but  above  the  floor  is  the 
armature  of  the  huge  generator  which  is 
enclosed  in  a  heavy  metal  casing  con- 

taining numerous  openings  for  ventila- 
tion. Because  of  the  great  weight  of  the 

parts  of  these  machines  a  traveling  crane 
is  usually  installed  overhead. 
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AVIATOR'S   CAP   FOR   WIRELESS       SIDE  CARS  FOR  MOTORCYCLES 

Aviator's  Cap  Containing  Wireless  Receiver 

Wireless  telegraph  receiving  instru- 
ments embody  a  telephone  through  which 

the  clicks  of  the  incoming  messages 
represent  the  dots  and  dashes  of  the  code. 
There  has  been  much  experimenting  done 
in  connection  with  the  use  of  wire- 

less instruments  on  aeroplanes  and 
on  account  of  the  roar  of  the  engine 

The  Motorcycle  Side  Car  is  Adapted  to  Both  Pleas- 
ure and  Commercial  Delivery  Purposes 

it  is  almost  impOssble  to  hear  the  clicks 
in  the  telephone  receiver.  A  receiv- 

ing cap  or  helmet  has  therefore  been  de- 
Vised  as  shown  in  the  drawing.  The 
telephone  receiver  is  embedded  in  one  of 
the  ear  flaps  and  suitable  connections  lead 
out  from  it  to  the  instruments.  The  cap 
is  heavily  padded. 

Since  the  motorcycle  has  become  de- 
veloped to  the  point  of  reliability,  with 

a  compact  and  powerful  engine,  it  is 
natural  that  it  should  be  put  to  more 
serious  work  than  mere  speeding.  The 
result  is  the  side  car,  a  combined  package 
and  passenger  carrier,  which  can  be 
attached  to  any  motorcycle.  The  unit 
thus  secured  is  in  fact  a  substantial 

three  wheeled  automobile,  suitable  for 
pleasure  riding  or  for  package  delivery 
service. 

The  Rogers  side  car  is  55  inches  long 
and  will  carry  as  much  in  the  way  of 
packages  as  five  market  baskets  filled  to 
the  brim;  in  weight  it  will  carry  400 
pounds.  A  delivery  boy  will  walk  only 
ten  miles  a  day,  a  horse  and  wagon  will 
make  20,  but  a  motorcycle,  with  its  side 
car  full  of  packages,  will  make  65  miles  a 
day.  Consequently,  the  advantage  of 
this  mode  of  delivery  to  the  small  business 
concern  is  evident. 



Electrical  Men  of  the  Times 
REAR  ADMIRAL  ROBERT  S.  GRIFFIN 

Rear  Admiral  Robert  S.  Griffin,  the 
newly  appointed  Chief  Engineer  of  the 
United  States  Navy,  is  clearly  entitled 
to  a  prominent  place  in  the  gallery  of 
electrical  men  of  the  times.  Indeed,  by 
virtue  of  his  position  as  head  of  the 
Bureau  of  Steam  Engineering  of  the 
Navy  Department  he  will  henceforth 
exert  an  influence  in  the  electrical  indus- 

try that  will  rival  that  of  almost  any  of 

the  practical  electricians  who  have  at- 
tained to  positions  of  prominence  in  the 

commercial  field. 

The  new  engineer-in-chief  is  by  no 
means  unknown  to  electrical  men  of  large 
interests.  On  the  contrary,  more  than  a 
dozen  years  of  continuous  service  in  the 

Engineering  Bureau  —  most  of  that  time 
as  second  in  command  —  has  brought  him 
in  touch  with  most  of  the  electrical 

leaders  of  the  period  and  he  has  also  had 
intimate  acquaintance  with  all  phases  of 

that  electrical  conquest  which  has  revolu- 
tionized conditions  in  the  American  navy 

during  the  past  decade. 
And  because  the  conquest  by  electricity 

564 
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is-not  complete  but  is  even  now  approach- 
ing its  climax  it  may  be  said  that  Rear 

Admiral  Griffin  comes  into  his  new  posi- 
tion at  a  most  significant  juncture.  In 

full  sympathy  with  the  idea  of  utilizing 
the  magic  current  for  every  possible 
service  aboard  ship  and  in  the  big  shops 
attached  to  United  States  Navy  Yards,  he 
will  probably  have  more  opportunity  than 
any  of  his  predecessors  to  demonstrate 
his  faith  in  the  Twentieth  Century  power. 

For  one- thing,  the  fact  that  Uncle  Sam 
,  has  taken  to  building  some  of  his  battle- 

ships in  navy  yards  involves  demands 
undreamed  of  a  few  years  ago,  for 
electrically  driven  machinery  and  for 
electric  cranes,  derricks,  hoists,  etc.,  for 
handling  material. 

Secondly,  emphasizing  the  importance 
of  the  present  in  this  relation,  is  the 
circumstance  that  Uncle  Sam  is  just  now 
completing  the  first  large,  electrically 
propelled,  sea  going  vessel  for  naval  use. 
If  this  innovation  should  prove  successful 
it  will  be  epoch  marking.  And  Rear 
Admiral  Griffin  has  every  confidence  in 
the  outcome.  Speaking  of  the  project, 
recently,  for  Popular  Electricity  and 

the  World's  Advance,  the  engineer-in- 
chief  said:  "Just  now,  we  of  the  Navy 
are  awaiting  with  the  keenest  interest  the 
outcome  of  this  practical  trial  of  electrical 
propulsion.  Whereas  the  undertaking  is 
to  some  extent  an  experiment,  we  have 
strong  faith  in  the  outcome.  Indeed,  if 
we  had  not  had  such  confidence  we  would 

not  have  sanctioned  the  plans  of  the 

electrical  engineer  whose  ideas  are  em- 
bodied." 

Rear  Admiral  Griffin  has  had  a  long 
and  very  active  career  in  the  engineering 
branch  of  the  United  States  Navy.  Ap- 

pointed from  Michigan,  he  entered  the 
Naval  Academy  as  a  cadet  engineer  in 
1874    and    graduated   four    years    later. 

The  new  chief  of  the  Bureau  of  Steam 

Engineering  was  during  his  sea  service 
successively  the  chief  engineer  of  such 

well  known  naval  vessels  as  the  "Ban- 

croft," "Vicksburg,"  "Mayflower,"  "Dol- 
phin," "Illinois,"  "Chicago,"  "Iowa"  and 

"Kearsarge."  Throughout  the  Spanish 
War  he  served  on  the  "Mayflower."  Dur- 

ing the  time  he  was  stationed  on  the  flag- 

ship "Kearsarge"  he  acted  as  chief  engi- 
neer of  the  North  Atlantic  Fleet.  Since 

coming  ashore  in  1899  he  has  been  identi- 
fied in  a  prominent  manner  with  the  activi- 
ties of  the  Bureau  of  Steam  Engineering. 

During  the  last  six  years  of  the  incum- 
bency of  Rear  Admiral  Melville  and  dur- 

ing the  entire  term  of  Rear  Admiral  Cone, 
who  recently  retired  as  Chief  of  the  Bureau, 
the  position  of  assistant  chief  was  held  by 
the  officer  who  now  succeeds  to  the  post 

of  dictator  of  the  Navy's  policy  as  to machinery. 

Among  men  in  commercial  life  no  less 
than  on  the  part  of  naval  officers  the 
selection  of  Rear  Admiral  Griffin  for  his 

new  position  is-  recognized  as  a  fitting 
reward  of  merit.  Indeed,  it  is  recounted 
that  so  well  known  is  the  ability  of  this 
officer  that  President  Wilson  made  the 

appointment  without  having  received  so 
much  as  a  single  verbal  endorsement  or 
written  plea  in  support  of  Rear  Admiral 

Griffin's  qualifications  for  the  position  — 
an  almost  unheard  of  condition  in  Wash- 

ington, where  political  and  social  !'pull" manifests  itself  on  every  hand. 
Electrical  interests  could  have  no 

better  friend  at  court  than  the  newly 

chosen  engineer-in-chief.  Thoroughlv 
progressive  in  his  ideas,  Rear  Admiral 
Griffin  not  only  recognizes  that  electrici- 

ty is  to  supplant  to  a  great  extent  every 
other  form  of  power  in  use  on  shipboard, 
but  he  welcomes  the  invasion.  Discuss- 

ing the  trend  of  the  times  in  the  Navy  he 

remarked:  "We  are  using  electricity 
aboard  ship  very  much  more  extensively 
than  ever  before  and  the  use  of  electric 

power  is  being  further  extended  every 
day.  Both  on  the  ships  and  in  our  shops 
on  shore,  motor  driven  machines  arc 

rapidly  supplanting  the  belt  driven,  and 
the  electric  drive  is  particularly  advan- 

tageous on  shipboard,  reducing,  as  it  does, 
to  a  minimum  (lie  manifest  problems 

presented  when  belts  arc  employed."  — Waldon  Fawcett. 
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A  Social  Engineer 
"I  am  under  so  many  social  obliga- 

tions, I  must  give  an  affair  soon,"  re- 
marked Mrs.  Fitzgerrell,  musingly. 

"You're  quite  at  liberty  to  do  so,"  said 
her  husband.  "I  believe  your  affairs  are 

always  successful." 
"Yes,  but  really,  you've  no  idea  how 

difficult  it  is  to  do  so  at  present." 
"What  is  the  particular  difficulty? 

You  just  send  out  your  cards,  don't  you 
and  all  of  your  delectable  friends  imme- 

diately respond  and  say  how  delighted 

they  will  be  to  come." 
"Oh,  j^es,  but  several  of  my  delectable 

friends  are  not  on  speaking  terms  just 

now  and  I  can't  very  well  invite  one 
without  inviting  all,  otherwise  they  will 

not  be  on  speaking  terms  with  me." 
"I  perceive  the  delicacy  of  the  situa- 

tion, but  by  dint  of  diplomacy,  I  daresay, 

you  will  get  by  it." 
Mrs.  Fitzgerrell  smiled  and  slept  over 

the  situation  and  in  the  morning,  at  the 
breakfast  table,  her  beaming  face  be- 

tokened the  fact  that  she  had  solved  the 

problem. 
"Did  you  dream  a  way  out  of  the 

difficulty?"  enquired  Mr.  Fitzgerrell,  as 
he  finished  the  iced  cantaloupe.- 

"Yes,  I  have  solved  the  problem  in  this 
way;"  Mrs.  Fitzgerrell  paused  a  moment 
while  she  poured  the  coffee  from  her  new 

electric  percolator.  "I  have  decided  to 
give  a  large  card  party.  I  will  have 
auction  bridge  in  the  drawing  room, 

bridge  proper  in  the  library  and  "five 
hundred"  in  the  large  living  room 
upstairs.  Mrs.  Gellis  who  is  an  auction 
enthusiast,    will    play    in    the    drawing 

room;  Mrs.  Bent  who  sticks  to  stereo- 
typed bridge  will  play  in  the  library; 

while  Mrs.  Cale  who  has  not  yet  advanced 

beyond  five  hundred  will  go  upstairs." 
"A  neat  arrangement  and  admirably 

planned,"  commented  Mr.  Fitzgerrell,  as 
he  helped  himself  to  a  slice  of  nice  crisp 
toast,  hot  from  the  electric  toaster. 

"Yes,  but  it  grieves  me  that  three  of 
my  friends  should  not  be  on  good  terms. 

I  wish  —  " "You  wish  something  would  happen 
to  break  up  the  discord  and  resolve  it  into 

harmony,"  completed  Mr.  Fitzgerrell. 
"That  is  it  exactly,"  and  his  wife 

nodded  brightly  as  he  kissed  her  good-bye 
for  the  day. 

Preparations  for  the  party  went  on 

apace.  Great  bunches  of  graceful  golden- 
rod  brightened  every  nook.  Palms  and 
ferns  adorned  each  corner.  An  atmos- 

phere of  festivity  pervaded  the  house. 
On  the  eventful  day,  the  hostess, 

beautifully  gowned,  received  her  guests 
in  the  spacious  reception  room.  Among 
the  early  arrivals  was  Mrs.  Gellis. 

"How  do  you  do,  Mrs.  Gellis.  I'm  so 
glad  to  see  you.  Lay  off  your  wrap  in  the 
adjoining  room.  Auction  will  be  played 

in  the  drawing  room." Mrs.  Gellis  tall  and  majestic  passed  on 
after  returning  the  cordial  greeting  and 
Mrs.  Fitzgerrell  was  very  busy  with  the 
new  arrivals. 

"Ah,  my  dear  Mrs.  Bent,  so  glad  to 
see  you  here.  Bridge  players  will  gather 

in  the  library.  That's  right,  just  give 

your  wrap  to  the  maid." The    next    automobile    brought    Mrs. 
566 
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The  Beautiful  Room  Was  Flooded  With  a  Soft,  Radiant  Light 

Cale  andaparty  of  three  friends.  Mrs.  Cale 
was  slight  and  dark  but  quick  and  active. 

"So  glad  to  see  you,  dear,"  murmured 
the  hostess. 

"Oh,"  bubbled  Mrs.  Cale,  "I  wouldn't 
miss  one  of  your  parties  for  anything. 

I  always  have  such  a  good  time." 
When  all  the  social  butterflies  had 

arrived,  they  fluttered  into  their  places 
about  the  many  small  tables  and  there 
was  a  hum  and  a  buzz  of  conversation, 
social  greetings,  felicitations  and  agree- 

able comments  upon  the  arrangements. 
When  the  signal  for  the  game  was  given, 
gloves  were  pushed  back,  bracelets  and 
jewels  adjusted  to  the  best  advantage 
and  the  card  party  was  on  in  good  earnest. 

"You  are  quite  devoted  to  the  game, 
I  understand,"  said  a  lady  to  Mrs.  Gellis. 

"I  would  rather  play  than  eat,"  said 
Mrs.  Gellis,  as  she  gathered  up  her  cards. 

"Auction  offers  a  far  greater  scope  for 

individual  enterprise  than  its  older  rival, 

bridge." "You  have  the  reckless  optimism 
essential  to  auction  bridge,"  laughed  the 
lady.  From  the  various  tables  the  pro- 

gressive calls  began  to  be  heard.  From 
their  own  table  came  the  compulsory  call 

of  the  dealer ;  "  One  spade ! ' '  Thi  s  merely 
said  to  the  partner  opposite:  "I  cannot 
make  it  no  trumps  and  have  no  especi- 

ally strong  suit.  My  strength,  if  any 

is  scattered."  The  second  hand  passed. 

The  third  hand  called,  "One  heart!" 
while  the  fourth  hand,  Mrs.  Gellis  an- 

nounced, "One  no  trump,"  with  moderate 
strength  in  three  or  more  suits;  being  well 
assisted  by  her  partner,  she  scored  two 
tricks. 

"Well,  that  is  a  good  beginning  for  us," 
chirped  the  partner,  who  was  immensely 

pleased  to  play  with  Mi's.  Gellis.  "Two 
al   no  I  rumps  and  30  for  aces." 
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"But  the  heavy  scoring  in  auction," 
remarked  Mrs.  Gellis  with  great  wisdom, 

"is  done  above  the  line  by  defeating 
one's  adversaries." 

"Yes,"  put  in  the  dealer  briskly,  "50 
points  for  every  trick  under  the  contract, 

so  that's  why  I  ventured  no  risky  decla- 

ration." From  a  nearby  table  came  the  call: 

"I'll  go  a  'Lib'  " 
"Oh,  they're  playing  Royal  Spades," 

cried  the  little  lady  opposite  Mrs.  Gellis, 
"shan't  we?" 

"By  all  means.  I  did  not  hear  that 
we  were  to  play  Royal  Spades.  The  Lily 

trick  counts  nine." 
Mrs.  Gellis'  score  gathered  strength 

with  each  game  and  mounted  bravely 
upwards  until  when  refreshments  were 
announced, it  was  somewhere  up  in  2,000; 
and  she  was  correspondingly  complacent. 

The  salad,  sandwiches  and  coffee  were 
served  on  the  card  tables  which  the  maids 

had  deftly  covered  with  embroidered 
linen  cloths  and  the  erstwhile  eager 
players  relaxed  now  and  enjoyed  the 
good  things  set  before  them.  Presently 
some  one  besought  Mrs.  Fitzgerrell  for  a 
peep  at  her  new  dining  room. 

"Very  well,"  laughed  the  hostess,  "I 
may  let  you  all  look  in,  if  you  wish  to." 

"I  understand,"  continued  the  lady, 
"that  you  had  it  newly  decorated  this 
fall  and  fitted  up  with  everything  electri- 

cal." "Judge  for  yourselves,"  and  Mrs. 
Fitzgerrell  threw  back  the  curtains  that 
concealed  the  doorway  leading  into  the 
dining  room. 

Those  nearest  the  doorway  sprang  up 

and  entered  the  room  with  many  admir- 

ing "Ahs!"  and  "Ohs!"  and  gurgles  of 
delight.  The  card  tables  were  soon 
deserted  and  the  game  forgotten.  Mrs. 
Fitzgerrell  pressed  a  button  and  the 
beautiful  room  was  flooded  with  a  soft, 

radiant  light  from  a  semi-indirect  lumin- 
ous  unit   overhead.      The  dining  room 

dome  had  been  eliminated.  Wall  brack- 
ets with  frosted  bulbs  diffused  the  light 

principally  in  the  horizontal  plane.  The 
sideboard  contained  an  electric  coffee 

percolator,  electric  chafing  dish  and 
electric  samovar;  on  a  small  side  table 
was  an  electric  toaster  stove;  an  electric 
fan  adorned  a  post  of  the  mantel  while 
near  it  was  an  electric  toaster. 

The  'guests  crowded  about  their  host- 
ess in  their  eagerness  to  hear  what  she 

had  to  say  about  the  comfort  and  con- 
venience of  electric  utensils.  Other  guests 

came  in  from  .the  library  and  from  the 
living  room  upstairs.  They  pushed  up 
closer  and  closer;  all  the  auction,  bridge 
proper  and  five  hundred  players  were 
hopelessly  and  indiscriminately  mixed. 
Mrs.  Bent  found  herself  next  to  Mrs. 
Gellis  while  Mrs.  Cale  fluttered  nearby; 
they  fairly  jostled  elbows,  but  everyone 
was  in  a  mellow  mood  and  then  the 
unexpected  happened! 
When  Mr.  Fitzgerrell  got  home  to  a 

delayed  dinner  that  evening,  Mrs.  Fitz- 
gerrell was  quite  eloquent  about  the 

matter. 

"They  forgot  they  were  not  on  good 
terms  and  they  spoke!  They  were  so 
interested  and  perhaps  I  took  quick 
advantage  of  their  interest  just  then  to 
bring  them  together,  when  I  saw  them 
all  three  directly  in  front  of  me.  They 
admired  the  things  electrical  and  I  made 

haste  to  say:  'It  is  wonderful  how  elec- 
tricity is  bringing  people  closer  and  closer 

and  binding  them  with  the  invisible  band 
of  good  fellowship  and  common  interests. 

The  fundamental  advantages  of  electrici- 
ty are  safety,  adaptability,  control  and 

economy,  but  the  binding  of  the  various 
human  units  by  that  invisible  current 
that  lights  our  homes,  heats  our  food  and 
makes  possible  the  good  things  that  warm 

our  hearts—" "My  dear,"  interrupted  Mr.  Fitzger- 

rell, mischievously,  "you  are  undoubted- 
ly a  class  A,  social  engineer!" 
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A  HOME  TELEPHONE  SYSTEM 

A  home  telephone  system  is  a  mighty 
useful  thing  for  the  modern  housewife. 

Inter-phones  are  not  toys.  They  are 
carefully  made  talking  telephones  for 
use  in  the  home;  an  inter-phone  system 
means  sending  your  voice  instead  of 
yourself  on  your  errands.  Climbing  the 
stairs  again  and  again  is  an  acknowledged 
hardship  and  there  are  many  things  that 
often  need  attention  at  the  same  time. 

Inter-phones  are  the  solution  of  the  stair 
climbing  problem. 

One,  a  hand  set,  by  the  bedside; 
another,  a  wall  set  in  the  kitchen,  and 
no  one  has  to  walk  a  step.  One  by  one 
the  tradesmen  appear-at  the  back  door 
and  the  cook  must  find  out  what  is 

wanted.  The  tradesmen  may  even  step 
to  the  wall  phone  in  the  kitchen  and  gei 
their  orders  at  first  hand  from  the  mistress 

of  the  house  upstairs. 

The  inter-phone  also  provides  a  means 
of  letting  the  cook  know  what  is  wanted 
for  breakfast  and  there  is  no  delay  in 

getting  it  ready.  An  inter-phone  in  the 

kitchen  and  one  in  the  children's  sleeping 
room  will  make  the  morning  call  easy  for 
all.  When  the  hands  of  the  clock  show 

the  rising  hour,  the  maid  in  the  kitchen 
presses  the  button  and  keeps  on  ringing 
until  one  of  the  youngsters  has  answered 
the  call.  Then  to  make  sure  that  they 
have  not  slipped  back  into  bed  she  calls 

again  in  a  few  minutes." 

One  of  the  best  things  about  an  inter- 
phone is  that  it  is  a  great  protection  at 

night.  Perhaps  the  father  of  the  house- 
hold has  been  detained  in  town  or  called 

out  of  the  city.  The  wife  is  at  home 
alone  with  the  children.  She  sleeps 
fitfully  as  if  conscious  of  the  unprotected 
condition  of  the  house.  Should  anything 
happen  to  disturb  her,  she  can  call  the 

head  gardener  by  means  of  the  inter- 
phone, or  rouse  some  of  the  help.  A  few 

sharp  rings,  a  few  hasty  words  and  assist- 
ance is  on  the  way. 

Simplicity  is  the  feature  of  these  little 
private  line  telephones;  to  operate,  it  is 
only  necessary  to  press  the  button,  lift 
off  the  receiver  and  talk.  When  you 
talk  over  these  practical  little  telephones, 
your  message  is  received  and  answered 
at  once.  No  time  is  wasted.  No  steps 
are  needlessly  taken. 



THE  ART  OF  BEAUTY  CULTURE 
How  satisfactory  it  is  to  be  admired  at 

first  glance!  The  keen,  quick  apprecia- 
tion of  beauty  of  face  and  figure  appeals 

to  every  woman  no  matter  what  the  race, 
clime  or  condition  of  civilization  may  be. 
Health  gives  lively,  determined  energy 
and  the  gifts  of  beauty  assure  favorable 
impressions  at  first  sight;  to  make  such  a 
favorable  impression  is  more  and  more 
the  desire  of  women  and  they  resort  to 
such  aids  to  beauty  as  will  prove  helpful. 

Health  and  beauty  go  hand  in  hand 

and  if  one's  personal  appearance  is  not 
entirely  attractive,  by  making  some 

effort  it  is  possible  to  improve  one's  self. 
Chief  among  the  aids  to  beauty  in  the 
modern  salon  de  beaute  is  electricity. 
Electric  curlers  are  a  great  improvement 
over  the  old  fashioned  curling  irons; 
vibrators,  hair  dryers,  electric  combs  and 
other  pieces  of  electrical  apparatus  play 
an  important  part  in  beauty  culture. 
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A  complexion  is  admirable  when  it 
pleases  like  a  beauteous  flower;  but  to  be 
charming,  it  does  not  have  to  resemble 
one  flower  alone.  Race,  climate,  hair  and 

eyes  determine  the  color  fitness.  A  rose- 
fair  face  is  the  supreme  desire  of  the 
American  woman,  but  there  are  tawny 
and  copper  toned  skins  suggesting  other 
flowers  that  are  often  handsome  according 
to  the  race. 

The  Siamese  lady  wears  a  panung  like 
the  men;  this  is  a  graceful  garment  of 

shot  silk  draped  to  look  like  loose  knicker- 
bockers, and  a  white  tunic  much  adorned 

with  frills  and  bows  and  jeweled  brooch- 
es, with  a  sash  across  the  tunic.  Nothing 

covers  her  short  black  hair,  but  she  is 
careful  to  protect  her  light  complexion 
with  a  parasol  and  she  carries  a  reticule 

filled  with  the  most  amazing  assortment 
of  cosmetics.  The  Siamese  girls  are 
pretty  little  things  in  panungs  and  dainty, 
beribboned  chemisettes  with  their  heads 

closely  cropped  except  for  a  carefully 
tended  top-knot.  On  festive  occasions 
this  is  adorned  with  a  wreath  of  flowers, 
or  a  chaplet  of  silver  or  gold  work,  for 
even  the  poorest  households  possess  some 
valuable  bits  of  jewelry.  At  about  the 

age  of  eleven,  this  top-knot  is  cut  off  and 
the  hair  allowed  to  grow  up  short  and 
bristly;  it  is  then  brushed  straight  up 
from  the  forehead. 

A  beauty  boudoir  in  Siam  includes 
a  mirror  made  of  solid  copper  with 
the  reflecting  surface  highly  polished. 
Various  gold  and  silver  boxes  contain  the 
cosmetics  peculiar  to  the  Orient. 

BEAUTY  BOUDOIR  IN  THE  ASTOR  HOME 
THIRTY  THOUSAND  DOLLARS  FOR  A  PRIVATE  BEAUTY  PARLOR! 

Mrs.  John  Jacob  Astor  the  young  wid- 
ow, who  now  owns  the  famous  $2,000, 

000  Astor  home  in  Fifth  Ave.,  New 
York,  has  just  spent  a  small  fortune  on 
fitting  up  this  palace  of  beauty  which  is 
a  marvel  of  luxuriant  elegance. 

For  making  and  installing  the  electri- 
cal apparatus  Mrs.  Astor  paid  $15,000 

alone,  the  rest  of  the  money  being  ex- 
pended in  making  this  dainty  little  bou- 

doir the  most  elaborate  and  complete 
room  of  its  kind  in  the  world. 

Everything  in  the  way  of  electrical 
beauty  apparatus  is  right  at  hand  in  this 
room  and  in  variety  of  equipment  alone  it 

is  said  to  surpass  anything  in  the  posses- 
sion of  a  private  individual  either  here 

or  abroad.  The  beauty  room  was  fitted 
up  under  the  personal  direction  of  W. 
Gentry  Shelton,  who  scoured  the  world 
to  secure  the  latest  devices. 

The  electrical  beauty  room  is  on  the 
second  floor  of  the  Astor  mansion  and 

connects  directly  with  Mrs.  Astor's  bed- 
room. The  room  is  small,  being  only 

fifteen  by  fifteen,  but  a  picture  of  luxury. 

Beautiful  white  tile  constitutes  the 

flooring,  this  being  covered  with  a  mag- 
nificient  oriental  rug,  in  itself  worth  a 
small  fortune.  An  equisite  mural 
painting  by  a  famous  artist  looks  down 
from  the  ceiling.  Standing  nine  feet 
high  around  the  walls  are  rich  beveled 
mirrors  with  glittering  gold  empaneled 

borders.  The  electric  lighting  is  indi- 
rect. Not  a  light  can  be  seen  in  the 

room,  but,  hidden  in  the  moulding  nu- 
merous globes  shine  upward  a  soft  pleas- 

ing light  throughout  the  room  which  is 
further  distributed  by  the  reflection  of 
the  mirrors. 

Every  piece  of  electrical  apparatus  in 
the  room  is  gold  plated.  The  smaller 

toilet  articles  have  mother  of  pearl  han- 
dles with  gold  clasps. 

In  the  center  of  the  room  stands  a 

hairdresser's  chair  that  can  be  set  in  any 
position  either  for  sitting  or  reclining. 
It  is  of  carved  wood  and  inlaid  with 

»i)ld.  Just  above  the  chair,  set  in  a  gold- 
plated  bracket,  i^  a  hair  dryer,  such  as 
is  used  in  the  large  hairdressing  estab- 
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lishments.  It  is  operated  entirely  by 
electricity  which  heats  the  air  and  oper- 

ates the  motor.  It  throws  a  large  vol- 
ume of  hot  or  cold  air  and  will  dry  a 

heavy  head  of  hair  in  from  three  to  five 
minutes. 

At  the  other  side  of  the  room  stands 

a  pedestal  electric  vibrator  for  mas- 
sage. The  motor  is  held  by  four  claws 

of  a  dragon.  The  current  is  regulated 
by  a  switch  near  the  top  of  the  pedestal. 
With  this  machine  are  also  a  massage 

cup  and  a  vibro-hand  attachment  which 
can  be  connected  with  the  vibrator  and 

operated  by  its  current. 
There  is  an  applicator  of  intense  ra- 

pidity for  the  chest  and  shoulders,  an- 
other of  lesser  degree  for  the  arms  and 

one  of  extreme  softness  for  the  cheeks. 

On  the  last,  powder  or  facial  cream  may 
be  placed  so  as  to  rub  a  glow  into  the 
cheeks  in  such  a  way  that  the  sharpest 

eye  cannot  tell 'it  from  the  natural  color 
that  nature  gives  to  those  who  take  the 
air.  These  pieces  are  all  gold  plated,  the 

pedestal  vibrator  occupying  a  conspic- 
uous place  in  the  room. 

There  is  an  electrical  machine  for  face 

bleaching,  an  expensive  set  of  electrical 
marcel  irons  and  several  aseptic  steri- 

lizing cabinets  in  which  the  articles  are 
kept. 

The  smaller  articles  are  in  dainty 
boxes  with  blue  silk  lining  made  of  the 
finest  leather  and  clamped  -  with  gold. 
The  box  for  the  manicure  set   cost  $80. 

AN  ACTRESS  AND  HER  ELECTRIC   BROUGHAM 

Miss  Maybelle  Gorham,  an  actress  at  San  Francisco,  enjoys  the  electric 
brougham  and  finds  it  a  delightful  recreation  after  her  strenuous  professional 
duties  to  drive  along  the  perfect  roads  that  pass  through  sun  tinted  thickets 
of  manzanita  or  down  the  slopes  of  forest  bordered  valleys. 

Perhaps  no  vehicle  meets  with  so  much  approval  among  women  as  the 
electric  brougham.  It  is  easy  to  drive  and  to  control.  The  absolute  simplicity 
of  operation  of  the  electric  vehicle  is  one  of  its  most  important  advantages. 
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LAMP  WITH  A  PAR- 
ASOL  SHADE 

'  An  electric  lamp  with 
adjustable  and  folding 
features,  opening  and 
closing  the  same  as  a 
parasol,  is  the  newest 
idea.  Many  novel  fea- 

tures are  incorporated  in 
this  lamp  which  make  it 
one  of  the  prettiest  and 
most  artistic  devices  of 

the  season.  The  opening 
and  closing  feature  alone 
makes  it  convenient  to 

the  housewife  to  place  it 
anywhere  and  move  it 
about  without  exertion. 

.When  a  bright  light  is 

wanted  the  lamp  is  pushed  up  to  its  high- 
est point  and  is  lowered  to  suit  the  needs 

of  those  desiring  a  very  soft,  agreeable 
illumination. 

The  shade  is  of  beautiful  colored  silk 

and  cretonne  designs  _n  plain,  flowered 
and  Japanese  fabrics.  This  shade  may 
be  taken  off  and  put  on  by  the  housewife 
whenever  she  sees  fit  to  change  it.  The 
bases  are  of  brass  in  varied  designs,  also 
in  mahogany  finish,  gilt  and  carved  ivory 
finish.  The  shade  works  up  and  down  the 
same  as  an  umbrella. 

The  Electric  Fan  for  Drying  the  Hair 

ANOTHER   USE   FOR   THE 
ELECTRIC   FAN 

Many  women  prefer  to  shampoo  their 
hair  at  home  but  the  process  of  drying  it 
in  a  quick  and  satisfactory  way  has 
been  a  drawback.  The  electric  fan 

offers  a  simple  solution  of  the  problem  as 
illustrated. 

About  the  best  shampoo  is  composed  of 

eggs,  castile  soap  and  a  little  salts  of 

tartar.  One  or  two  eggs  may  be  "well beaten  and  rubbed  into  the  scalp,  then 
rub  in  a  liquid  soap,  made  by  dissolving 
imported  white  castile  soap  in  boiling 
water  until  it  is  thick  as  cream;  wash 
off  with  warm  water  into  which  has  been 

put  enough  salts  of  tartar  to  soften  the 
water,  about  a  large  teaspoon ful  to  two 
quarts  of  water;  then  rinse  thoroughly 
with  clear  water. 
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How  to  Make  an  Immersion  Heater 

The  case  must  be  watertight,  and  careful  work 
is  necessary  to  make  good  joints.  Take  a  piece 

of  brass  pipe  one  inch  inside  diameter  with  -^ 
inch  walls  and  four  inches  long.  Cut  a  fine  brass 
thread  inside  each  end  for  a  distance  of  %  inch 
and  yi  inch  respectively.  Make  a  brass  plug 
J6  inch  thick  to  fit  in  one  end  and  through  it 
drill  a  yi  inch  hole  tapped  for  y&  inch  pipe.  A 
piece  of   J4  incn  brass  pipe  outside,  six  inches 

groove  of  the  threads.  Lead  it  out  at  the  other 
end  and  back  through  the  center  hole.  Splice  on 
next  to  the  element  a  piece  of  lamp  cord,  or  better 
yet,  use  asbestos  insulated  heater  cord.  Make 
the  splice  by  twisting  the  wires  together  and 
insulate  them  with  a  winding  of  asbestos  string. 
Try  110  volts  across  these  leads.  The  element 
should  heat  up  to  a  dull  red.  Get  some  thin 
sheets   of   muca   and   wrap   them   around   the 

Homemade  Immersion  Heater 

long,  will  serve  for  a  handle.  Cut  a  thread  on 
one  end,  screw  it  up  tight  into  the  plug  and  the 
plug  into  the  pipe.  File  or  turn  the  plug  so  that 
it  is  flush  with  the  pipe  and  then  flow  solder  into 
the  joints,  heating  it  up  well.  Take  off  all  the 
surplus  solder  and  finish  with  a  buff.  This  should 
leave  a  very  narrow  ring  of  solder  in  each  joint, 
making  a  watertight  job.  There  is  no  danger  of 
the  solder  melting  if  the  heater  is  kept  in  the 
liquid  while  the  current  is  on.  Make  a  brass 

plug  of  x/i  inch  brass  for  the  other  end  of  the  case 
and  slot  it  with  a  hacksaw  so  that  it  can  be 

screwed  up  tight. 
The  heating  element  can  be  wound  on  a  base 

of  any  refractory  material  but  the  best  plan  is 
to  get  a  thick  piece  of  transite,  or  cement  several 
thin  pieces  together,  so  that  a  short  cylinder  ̂ g 
inch  in  diameter  can  be  turned  out.  Set  the 

lathe  for  24  threads  per  inch  and  with  a  deep  V 
tool  cut  a  thread  on  the  transite  cylinder.  Drill 
a  y$  inch  hole  through  the  center  and  cut  off  33^ 
inches  long.  Near  each  end  drill  a  fine  hole  at 
right  angles  to  the  center  one.  Get  20  feet  of 
No.  24  nichrome  resistance  wire.  Lead  about  a 

foot  through  one  of  the  holes  and  wind  it  in  the 

element,  covering  all  the  exposed  wire.  Tie  the 
mica  on  with  some  thread.  This  will  hold  it  until 

placed  in  the  case,  when  the  thread  will  burn  off 
leaving  the  element  insulated  from  the  brass 
by  the  mica.  Make  a  thick  mica  washer  one 
inch  in  diameter  with  a  %  inch  hole  at  the 
center.  Drop  it  into  the  case  and  then  lead  the 
connecting  wires  through  the  brass  pipe  pulling 
the  element  into  place.  If  it  rattles  around,  pack 
with  asbestos  fiber.  Test  carefully  to  see  that 
there  are  no  grounds  to  the  case.  Lay  a  mica 
disk  on  the  exposed  end  of  the  element  and 
screw  in  the  plug.  The  drawing  shows  the 
arrangement  of  the  various  parts.  Test  again 
for  grounds  and  if  clear  solder  up  the  joint  in 
this  plug,  take  off  the  surplus  solder  and  buff  the 
whole  thing  up.  If  possible,  get  the  case  nickel 
plated,  for  this  finish  can  be  kept  clean  very 
easily.  Turn  up  a  short  wooden  handle  of  any 
desired  shape,  and  drill  a  hole  through  it.  Lead 
the  lamp  cord  through  this  hole,  and  force  the 
handle  onto  the  small  pipe.  An  attachment 

plug  on  the  cord  completes  the  heater.  Be  care- 
ful in  using  it  that  it  is  always  immersed  while 

the  current  is  on. 
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GETTING  PRACTICE  ALONG  WITH 
THEORY 

The  accompanying  photograph  shows  a  group 
of  students  of  a  well  known  school  learning  the 
details  of  open  cleat  wiring.  Instead  of  placing 
the  wires  on  the  ceiling,  the  floor  serves  as  well, 
the  details  of  the  installation  being  just  the  same 
and  studied  with  somewhat  less  physical  exertion. 

The  young  man  who  seeks  training  in  elec- 
trical construction  to-day  will  find  that  almost 

changes  as  soon  as  it  is  exposed  to  the  potential 
difference  of  the  circuit.  It  will  shorten  and 

become  wider  on  the  lower  end,  following  the 

changing  of  the  potential  differences  instantane- 
ously. This  property  can  be  used  in  transmitting 

signs  according  to  the  Morse  code  by  working 
the  key  accordingly.  By  means  of  a  very  thin 
wire  of  .004  inches  diameter,  a  distance  of  about 
ten  miles  may  be  worked  over.  With  such  a 
small  wire  no  bell  or  lamp  would  work.  The 
flame  on   the   receiving   station   will   reproduce 

Using  Floor  Instead  of  Ceiling  for  Practice  Work 

any  credited  institution  to  which  he  may  apply 
will  put  him  through  a  regular  course  based 

upon:    "Learn  to  do  by  doing." 

EXPERIMENTS  WITH  FLAME 

A  very  convenient  and  simple  method  for  the 
determination  of  the  positive  and  negative  pole 
of  a  direct  current  line  is  the  following:  The 
flame  of  a  candle  or  of  some  other  source  is 

brought  between  the  terminal  conductors  of  the 
line;  the  flame  will  close  the  circuit  and  on  the 

negative  pole  a  tree  shaped  deposit  of  pure 
carbon  will  appear  which  will  grow  until  a  bridge 
to  the  positive  pole  is  formed.  The  voltage  must 
be  at  least  twelve  volts  but  there  is  no  upper 
limit. 

Another  interesting  phenomenon  of  flame  may 
be  utilized  in  order  to  establish  a  very  cheap 
telegraph  line.  If  we  arrange  the  conductors  and 
the  flame  stationary,  providing  a  key  or  a 
switch  for  cutting  in  and  out  the  circuit,  we  will 

exactly  the  same  distortions  of  the  shape  so  that 
it  is  easy  to  read  the  signals. 

TAKING  UP  FLOOR  BOARDS 

The  tool  advantageously  used  is  an  ordinary 

carpenter's  scraper,  one  edge  of  which  is  ground 
or  filed  to  a  cutting  edge.  The  tongues  are  cut 
by  driving  the  knife  edge  of  the  scraper  down  in 
the  cracks  between  adjacent  floor  boards.  The 

f-Z^^-^f  cfcraper l-ST^"  F/oor  ■ 

observe    that    th 
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flame 

Ceiling  J 
Cutting  Tongues  off  Floor  Boards 

method  has  the  advantage  that  it  leaves  no 
marks  on  the  surface  of  the  floor.  The  tongues 
on  both  sides  of  the  floor  hoard  to  be  taken  up 

should  be  cut  ami  the  cutting  should  extend  a 
foot  or  so  past  the  point  at  which  the  floor  board 
is  to  be  cut  off.  Geo.  V.  Jerome. 



Elementary  Electricity  for  Practical 
Workers 
By  W.  T.  RYAN 

Chapter  VI. —  Electrical  Circuits 

There  are  in  general  two  kinds  of  electrical 
circuits,  multiple  or  parallel  circuits  and  series 
circuits.  A  multiple  circuit  is  one  that  is 
branched  so  that  the  current  divides  into  two 

or  more  parts.     Fig.  14  shows  such  a  circuit. 

EU* 
Lamps 

Fig.  14.     Multiple  Circuit 

A  series  circuit  is  one  consisting  of  several 

parts  connected  "in  series"  or  in  a  row  so  that 
the  same  current  passes  through  each  part  one 

after  the  other.  Fig.  15  illustrates  such  a  cir- 
cuit. 

Fig.  16  illustrates  "series  multiple"  and 
"multiple  series"  circuits.  The  former  may  be 
thought  of  as  a  series  of  multiple  circuits  and 
the  latter  as  a  multiple  of  series  circuits. 

Practically  all  indoor  wiring  and  to  a  certain 
extent  outdoor  wiring  is  regulated  by  the  rules 

JjglyLEI, Fig.  15.     Series  Arc  Lamp  System 

of  the  National  Board  of  Fire  Underwriters, 
known  as  the  National  Electrical  Code.  This 

chapter  will  be  limited  to  a  discussion  of  systems 
of    distributing    electric    power. 

MULTIPLE  SYSTEMS  OF  DISTRIBUTION 

The  first  Edison  commercial  station  to  be 

operated  in  this  country  was  that  at  Apple  ton, 
Wisconsin,  but  its  only  serious  claim  to  notice 
is  that  it  was  the  initial  one  of  the  system 
driven  by  water  power.  It  went  into  service 
August  15,  1882,  about  three  weeks  before  the 

New  York  City  plant  at  257  Pearl  Street.  This 
latter  station  included  four  boilers  with  a  total 

capacity  of  1,000  horsepower  and  six  engines 
driving  six  dynamos.  The  district  supplied 
was  about  a  square  mile  in  extent. 
On  November  3,  1911,  the  most  powerful 

generating  unit  in  the  world  (since  duplicated 
several  times)  was  placed  in  operation  at  the 
Waterside  station  of  this  same  New  York 

Edison  Company.  The  unit  consists  of  a  30,000 
horsepower  Curtis  vertical  turbine  driving  a 
20,000  kilowatt  General  Electric  Company, 

turbo-generator.  This  unit  takes  up  less  floor 

space  than  the  six  engines  and  dynamos  aggre- 

Fig.  16.     Series  Multiple  Circuit — Multiple  Series  Circuit 

gating  1,000  horsepower  which  were  originally 
used. 

The  first  voltage  used  was  fixed  at  about  110 

by  the  inherent  nature  of  the  carbon  incan- 
descent lamp  filament,  which  in  the  early 

stages  of  its  development  could  not  be  made  to 
give  sixteen  candlepower  at  much  more  than 
110  volts  without  very  greatly  reducing  the  life 
of  the  lamp. 

The  unusually  large  quantity  of  copper  re- 
quired to  deliver  electricity  in  any  quantity 

at  the  distances  required  led  Edison  to  devise 
the  three  wire  system  of  distribution. 

1 /15  V. 
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Fig.  17.     Single  Dynamo  and  Load 

Fig.  17  shows  a  number  of  lamps  supplied 
through  the  mains  (A)  and  (B)  by  one  115  volt 
dynamo.  Fig.  18  shows  the  same  six  lamps 
supplied  by  two  115  volt  dynamos  in  series. 

Fig.  19  is  the  same  as  Fig.  18  except  that  the 
main  (C)  has  been  added.  The  arrangement 
shown  in  Fig.  19  is  known  as  the  three  wire 

system  of  distribution. 

576 



POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 
577 

Suppose  each  one  of  the  lamps  shown  in  Figs. 
17,  18, -and  19  to  take  one  ampere.  In  Fig.  17. 
the  current  in  the  mains  (A)  and  (B)  is  six  am- 

peres, whereas  in  Fig.  18  it  is  only  three  amperes. 
If  the  voltage  at  the  lamps  is  to  be  110,  the 
voltage  drop  per  main  in  Fig.  17  would  be 
2.5  volts,  whereas  in  Fig.  18  if  there  is  to  be  220 

230 

Fig.  18.     Two  Wire  230  Volt  System 

volts  for  each  group  of  two  lamps,  in  series,  (110 
volts  for  each),  the  voltage  drop  per  main  would 
be  five  volts.  With  one-half  the  current  and 

twice  the  voltage  drop,  from  Ohm's  law  it  follows 
that  the  resistance  of  the  mains  may  be  four 
times  as  great.  Therefore,  for  a  given  voltage 

drop  in  the  mains  only  one-fourth  as  much 
copper  is  required. 

The  disadvantage  of  the  arrangement  shown 
in  Fig.  18  is  that  we  cannot  turn  off  or  on  one 
lamp  without  turning  off  or  on  two  lamps  at  the 
same  time.  With  the  arrangement  shown  in 
Fig.  19  we  can  switch  on  and  off  single  lamps  at 
will.  If  we  have  more  current  in  the  main  (A) 
than  in  (B),  or  vice  versa,  the  main  (C)  will 

carry  the  difference.  If  the  lamps  in  the  (A)-set 
and  in  the  (B)-set  are  judiciously  placed,  we  can 
allow  the  customers  absolute  freedom  in  turning 
on  and  off  their  individual  lights  and  still  have 
practically  the  same  number  in  each  set  at  all 
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Fig.  19.     Three  Wire  System  of  Distribution 

times.  Since  the  main  (C)  carries  only  the 

unbalanced  load  it  is  usually  of  only  one-half 
the  cross-section  of  (A)  or  (B).  Since  (A)  and 
(B)  are  one-fourth  the  cross-section  as  compared 
to  the  two  wire  system  and  (C)  adds  another 
one-fourth  of  one-fourth,  it  follows  that  the 
three  wire  system  of  distribution  requires  only 
31.25  per  cent  as  much  copper  as  the  two  wire 

system.     This  very  great  saving  of  copper  lias 

led  to  its  general  adoption  for  low  voltage  dis- 
tribution systems. 

The  adaptability  of  the  direct  current  motor 
to  variable  speed  work,  as  for  example,  elevators 
and  printing  presses,  and  the  possibility  of  using 

the  storage  battery  as  a  reserve  in  case  of  emer- 
gency have  led  to  a  rather  extensive  use  of 

direct  current  systems  in  the  congested  parts  of 
most  large  cities. 

The  excessive  amount  of  copper  required  to 
extend  low  voltage  over  a  large  area  soon  led 
electrical  engineers  to  turn  their  attention  to  the 
development  of  alternating  current  systems,  and 
the  use  of  higher  voltages  with  transformers. 
The  first  alternating  current  central  station  in 
the  United  States  was  put  into  operation  some 
time  during  the  year  1886  at  Greensburg,  Pa. 
by  the  Westinghouse  Electric  Company.  This 
plant  was  operated  at  1,100  volts,  133  cycles, 
single  phase.  Single  phase  motors  were  not 
satisfactory,  excepting  possibly  the  very  small 

2200  Vo/ts- 
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Fig.  20.     Single  Phase  System 

sizes.  In  1888  Westinghouse  began  developing 

Nikola  Tesla's  polyphase  induction  motor  and 
his  polyphase  distribution  system.  The  two 

and  three  phase  induction  motors  were  self- 
starting,  very  rugged  in  character  and  less 
expensive  to  maintain  than  direct  current  motors. 
It  was  evident  by  this  time  that  1,100  volts  was 
rather  low  so  it  was  decided  to  make  2,200  volts 
the  standard  for  transmission.  Both  induction 

motors  and  arc  lamps  were  found  to  be  much 
more  satisfactory  at  60  cycles  than  at  133  cycles. 
The  two  phase  system  was  selected  because 
it  was  considered  easier  to  balance  two  phases 
than  three.  Therefore,  for  some  years,  two 
phase,  2,200  volts,  60  cycles,  was  standard.  As 
distances  increased  the  voltages  increased  next 
to  4,400,  then  6,600,  then  9,000,  then  13,200, 

etc.,  finally  reaching  150,000  in  1912. 

SINGLE  PHASE  CIRCUITS 

In  single  phase  alternating  current  systems. 
Fig.  20,  electric  power  is  generated  usually  at  a 
high  voltage  ami  then  reduced  by  transformers 
to  the  voltage  at  which  it  is  desired  for  use,  and 
then  distributed  on  the  three  wire  plan. 
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This  system  is  not  suited  to  cities  where  there 
is  very  much  power  load  to  be  served  as  single 
phase  motors  do  not  compare  favorably  with 
polyphase  motors  for  general  power  work.  It 
is  used  to  some  extent  where  the  greater  part 

Motor\"~ 

Station 
Fig.  21.     Two  Phase  System 

of  the  load  is  lighting  with  onl 
for  power. 

a  small  demand 

TWO    PHASE    CIRCUITS 

The  generator  delivers  two  separate  currents, 
one  of  which  is  90  degrees  out  of  phase  with  the 
other.  Four  wires  are  required,  Fig.  21,  unless 
the  special  arrangement  known  as  the  two  phase 
three  wire  system  is  used.  The  lighting  load  is 
balanced  on  the  two  phases,  each  phase  being  a 
complete  single  phase  system  in  itself. 
Where  a  two  phase  induction  motor  is  to  be 

supplied,  current  is  supplied  one  of  the  two 
windings  on  the  stator  of  the  motor  from  one 
phase  and  is  supplied  to  the  other  winding  from 
the  second  phase.  This  produces  a  torque  which 

makes  the  motor  self-starting.  Current  for 
power  purposes  is  available  only  where  the  four 

Motor  1CZZ^)1 
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Fig.  22.     Three  Phase  Three  Wire  System 

wires  are  carried  along  together ;  also  a  two  phase 
motor  requires  two  transformers  and  four  wires, 
whereas  the  single  phase  motor  requires  only 
two  wires  and  one  transformer.  Customers 

having  small  motors,  say  three  horsepower  or 
lower,  are  usually  required  to  provide  single 
phase  motors  on  account  of  the  extra  cost  of 
supplying  them  with  two  phase  current. 

The  three  phase  system  of  distribution  Fig.  22, 
has  all  the  advantages  of  two  phase  for  power 
purposes  and  in  addition  makes  a  saving  of  25 
per  cent  in  the  high  voltage  distribution  feeders 
as  compared  with  single  phase  or  two  phase. 

The  three  phase  four  wire  system,  first  used  in 
Chicago  in  1898,  is  illustrated  by  Fig.  23. 

The  voltage  between  the  outside  wires  is  3,800 
and  between  the  neutral  and  any  one  of  the 

three  outside  is  3,800-^  1.73  =  2,200  volts.  Stand- 
ard single  phase  2,200  volt  transformers  are  used 

for  lighting  purpose  and  are  connected  between 
the  neutral  and  outside  wires.  The  power  load 
is  taken  from  the  outside  wires. 

SERIES    SYSTEMS    OF    DISTRIBUTION 

The  large  areas  covered  by  street  lighting 
circuits  led  to  the  adoption  of  the  series  system 
for  street  lighting.  The  first  arc  lamps  required 
direct  current  for  their  satisfactory  operation, 
therefore  special  constant  current  variable 
voltage  direct  current  generators  equipped 
with  automatic  regulators  were  developed.  The 

Brush    arc-light    generator   and    the   Thomson- 
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Fig.  23.     Three  Phase  Four  Wire  System 

Houston  dynamo  were  the  two  principal  types. 
From  about  1895  on,  the  use  of  alternating 

current  for  series  arc  lighting  was  developed 
to  such  an  extent  that  many  of  the  special  direct 
current  generators  were  replaced  by  constant 
current  alternating  equipment. 

A  series  arc  lighting  circuit  is  usually  laid  out 
so  as  to  use  as  small  a  length  of  conductor  as 

possible  and  yet  provide  a  sufficient  number 
of  test  points  in  order  to  locate  breaks  more 
easily.  The  circuit  may  be  laid  out  on  the 
open  loop  plan  as  shown  in  Fig.  24(a)  or  the 
parallel  loop  system  as  shown  in.  Fig.  24(b). 
The  open  loop  system  obviously  uses  much  less 
wire  than  the  parallel  loop  system,  but  in  case  of 
a  break  there  is  no  opportunity  to  make  jumper 
connections  at  various  points.  With  the 
parallel  loop  system  the  lamps  on  any  one  of 
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station 
Parallel  Loop    System. 

System 

(b)  Open  Loop 

various  loops  can  be  cut  out  by  simply  short 
circuiting  that  portion  of  the  loop,  whereas  in  the 

open  loop  system  a  break  any  place  in  the  line 
means  the  disabling  of  the  whole  circuit. 

{To  be  continued). 
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CLEANING  METERS  WITH  TOOTH- 
BRUSHES 

When  the  flood  receded  at  Dayton,  Ohio,  the 
Dayton  Power  and  Light  Company  proceeded 
to  clean  up  and  put  into  condition   something 

Scrubbing  Meter  Parts  with  Toothbrushes 

over  4,000  meters.  The  water  had  carried  into 

the  delicate  parts  of  the  meters  fine  mud  and 
silt.  As  the  meters  were  brought  in,  the  hose 
was  turned  on  the  parts  after  the  cover  was 
removed,  the  meters  were  then  dried  and  a  more 

thorough  scrubbing  given  the  parts  with  tooth- 
brushes and  water  to  remove  the  rest  of  the  mud. 

GUYING  TELEPHONE  POLES  TO  TREES 

Illustrated  is  a  method  of  guying  telephone 
poles  to  trees  where  possible  instead  of  setting 

anchors  or  guy  stubs.  This  method  is  prefer- 
able, under  certain  conditions,  to  guy  stubs  and 

Tree  for  Guy  Stub 

anchors,  as  the  guy  wire  is  high  enough  to  pi 
persons  from  walking  into  it  in  the  dark 

catching  the  top  of  a  load  of  hay.  This  style  of 
construction  is  used  far  oftener  in  the  country 
than  in  the  city  but  you  can  readily  appreciate 
the  fact  that  a  good,  sound,  live  tree  will  naturally 
makes  a  better  and  safer  anchor  than  will  a  piece 
of  dead  timber  planted  in  the  ground  or  a  piece 
of  a  pole  planted  so  as  to  rot  off  at  the  ground  line. 

LIGHTING  THE  SHAVING  MIRROR 

But  why  ruin  your  chances  for  Paradise  by 
shaving  by  the  old  mirror  and  one  light. 

Take  an  ordinary  mirror  and  mount  on  it  a 
number  of  porcelain  receptacles  in  which  are  to 
be  inserted  miniature  incandescent  lamps  such 
as  are  used  for  Christmas  tree  or  automobile 

lighting.  These  lamps  can  be  bought  at  electri- 
cal supply  stores  and  are  made  for  various  volt- 

ages. The  lamps  should  be  wired  in  series  as  shown; 
that  is,  the  wire  from  one  side  of  the  supply 

circuit  goes  to  the  first  lamp  terminal,  from  the 
second  terminal  of  that  lamp  to  the  first  terminal 
of  the  next,  and  so  on  around,  connecting  finally 
to  the  other  side  of  the  supply  circuit.  The 
number  of  lamps  required  will  be  the  number  of 
volts  in  the  main  circuit  divided  by  the  rated 
voltage  of  one  lamp.  Suppose,  for  instance,  the 
circuit  voltage  is  110  to  112  volts  (the  usual 

lighting  practice)  and  your  lamps  arc  marked 

seven  volts;  the  number* required  would  be  six- 
teen. If  you  use  more  lamps  they  will  not  glow 

or  if  you  use  less  they  will  burn  too  brightly  and 

perhaps  burn  out-. 



Motor  Boat  Lighting  with  Dry  Batteries 
The  lighting  of  a  motor  boat  depends  upon  the 

type  of  boat  in  which  it  is  desired  to  install 
lights.  Large  boats  used  frequently  and  at 
night  are  mostly  equipped  with  a  generator  and 
storage  battery  set,  while  small,  open  and  cabin 
boats  require  only  the  regulation  sailing  and 
necessary  lights  in  the  cabin.    As  the  majority  of 

Elevation  Showing 
Outside  Lights 

to  do  the  wiring  with  No.  16  rubber  covered 

wire.  It  is  advisable'to  enclose  the  batteries  in  a 
locker  or  box.  It  is  not  well  to  pour  molten  wax 
or  tar  around  batteries  as  the  heat  lowers  the 

efficiency  of  the  cells. 
The  drawings  show  the  arrangement  of   the 

interior  and  exterior  lights  and  the  switchboard 

these  boats  are  seldom  used  after  dark,  they  may 
be  well  lighted  with  dry  batteries.  This  article 
has  to  do  with  the  requirements  of  those  who  own 
small  boats  which  are  used  occasionally  and 
seldom  after  dark.  In  this  case  dry  battery 
lighting  would  be  the  most  advantageous. 

The  lighting  system  is  shown  installed  on  a 

and  wiring  diagrams.  Of  course  nearly  all  boats 
differ  in  construction  and  the  drawings  used  are 

merely  to  illustrate  a  good  combination. 
The  following  list  of  lights  used  with  this  set 

is  given  below  with  the  approximate  candle- 
power  and  amperage,  the  numbers  correspond- 

ing with  those  on  the  drawings: 

Plan  Locating  Inside  Lights 

common  type  of  cabin  boat  of  Class  2,  under  28 
feet.  Electric  lights  are  not  only  cleaner,  better 

and  more  convenient  than  oil,  but  they  also  re- 
duce the  fire  risk  to  a  minimum. 

For  boats  of  this  size,  the  length  of  distributing 
wire  makes  no  material  difference,  and  six  volts 

pressure  is  satisfactory.  It  is  best  to  use  four 
s  ;ts  of  five  cells  connected  in  multiple  series  in 
connection  with  tungsten  automobile  lamps  and 

Nos.  1,  4,  5,  and  6 

2> 

"     2,  3  and  7 5 
"     8,  9  and  10 5 

"     11 

24 

.  25  Ampere. 

.75 .75 

3.50 

Lights  Nos.  2  and  3  are  screwed  into  wall 
brackets  over  the  seats  and  are  used  for  reading, 
etc.  Lights  Nos.  1,  4,  5  and  6  are  screwed  into 
sockets  in  the  ceiling.  Light  No.  7  is  attached  to 
a  flexible  cord  and  is  used  around  the  engine. 
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The  sailing  lights  are:  mast  light,  No.  10;  port 
and  starboard  lights,  Nos.  8  and  9;  searchlight, 

Dry  Batteries 

f""  r  I  f"" 

TTtt 
M^ 

d-)3      (l)9    ~^ Circuit- 4- 

^n 
B-^ 

rK C\ncv\r-3 

~£>A 

TOl 
Wiring  Diagram 

No.    11.      The    searchlight    takes    the    highest 
amperage  as  the  candlepower  is  necessarily  large, 

but  as  it  is  seldom  used  and  then  only  for  short 
intervals,  the  drain  on  the  batteries  will  not  be 

heavy.  The  regulation  lights  Nos.  8,  9  and  10 
will  be  used  the  most  as  they  must  be  lighted 
after  sundown. 

The  diagram  shows  a  method  of  connecting 
batteries  and  the  different  circuits  to  the  switch^ 
board.  The  batteries  are  connected  to  a  double 

pole,  double  throw  switch  and  fuses  of  a  capacity 

equal  to  the  sum  of  the  amperages  of  all  the  cir- 
cuits. Six  circuits  run  from  the  switchboard  and 

should  be  equipped  with  switches  and  fuses  of 
correct  capacity.  Circuits  Nos.  1,  4,  5  and  6  are 
all  controlled  directly  from  the  switchboard. 
Circuits  Nos.  2  and  3  are  controlled  at  the  switch- 

board and  at  the  lights. 
The  writer  does  not  advise  the  operation  of  the 

engine  ignition  from  the  lighting  set.  There 
should  be  a  separate  set  for  that  in  order  to 
secure  satisfactory  operation. 
The  lights  described  are  usually  furnished 

with  candelabra  or  Ediswan  bases,  but  the  ordi- 
nary 110  volt  socket  can  be  used  in  connection 

with  reducing  adapters. 

RATTAN  ROD  FOR  FISH  WIRING 

A  useful  tool  for  fish  wiring  can  be  constructed 
as  suggested  in  the  illustration.     A  hook  of  steel 
wire  is  made  at  the  end  of  a  length  of  rattan  or 

^"Reed  or  Rattan       _^ '    1  czanns-O 
Meet  Wire  Hook' 

Rod  for  Fish  Wiring 

reed  such  as  is  used  by  furniture  makers  for  weav- 
ing furniture.  The  reed  may  be  eight  to  twelve 

feet  long  and  because  of  its  tendency  always  to 
lay  straight  can  be  used  in  many  cases  where  nc 
other  sort  of  a  fishing  device  is  satisfactory. 

PRACTICAL  BATTERY  CELL 
CONNECTOR 

A  practical  connector  for  joining  cells  of  bat- 
teries is  shown  in  the  accompanying  illustration. 

each.  In  attaching  to  the  binding  post  of  a  cell 
the  springs  are  pressed  together  so  that  the  hole 
in  each  ring  easily  slips  on  the  post.  As  soon  as 
pressure  is  released  from  the  springs  they  tend  to 

separate  and  make  a  firm  connection  even  with- 
out the  thumb  nut. 

IMPROVED  TELEGRAPH  KEY  KNOB 

An  improvement  in  the  telegraph  key  knob  is 
here  presented.  A  finger  clip  is  rigidly  attached 
to  a  small,  round  plate  screwed  into  the  top  of 
the  knob.  By  loosening  a  screw  in  the  plate,  the 
finger  clip  can  be  set  at  any  angle  to  suit  the 

Telegraph  Key  with  Improved  Knob 

and  then  hold  by  tightening  the  screw, 
i  body  of  the  knob  is  of  rubber. 
aim  of   the  inventor  and   patentee,  H. 

phinas,  Fargo,  X.  D., is  thai  theuseofthe 

p  takes  away  the  physical  strain  duo  to  seini- 
ng with  a  key  having  a  Hat  knob. 
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WIRELESS  TELEGRAPHY   IN   THE  BALKAN  WAR 

Wireless  telegraphy  played  an  important  part 
in  the  Balkan  War.  Illustrated  here  are  two 

portable  military  stations  of  one  half  kilowatt 
capacity  which  were  supplied  by  the  Telefunken 
Company  to  the  Bulgarian  army.  Official  tests 
were  made  of  each  equipment.  The  first  test 
was  made  between  the  towns  of  Mustaphapasha, 

and  Skobelovo,  which  are  50  miles  apart  and  in 
spite  of  bad  weather  conditions,  which  are 
evident  in  two  of  the  pictures,  the  tests  were 
satisfactory.  In  a  second  test,  a  distance  of 
81  miles  was  covered,  telegrams  being  sent  at  the 

rate  of  fifteen  words  per  minute,  "a  wave  length 
of  600  meters  being  employed. 

1)    Greek   Marine  Station  at  Salonica.       (2)    Portable   Station   near   Mustaphapasha.       (3)     Testing  Bulgarian 
Equipment.     (4)  Manner  of  Transporting  Sets. 
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POPULARIZING  WIRELESS  AMONG 
NEW  ENGLAND  BOYS 

Interest  in  wireless  telegraphy  among  the 

boys  of  New  England  has  been  greatly  stimu- 
lated during  the  last  few  months  by  the  forma- 

tion of  the  Amateur  Wireless  Association  of  New 

England  under  the  auspices  of  the  Marconi 
Wireless  Telegraph  Company  of  America  and 

William  Filene's  Sons  Company,  of  Boston, 
Mass.  Probably  no  other  large  center  of  popu- 

lation in  this  country  has  so  many  youthful 
followers  of  the  art  of  radio  signaling  as  the 
Boston  district,  and  the  purpose  of  the  new 
organization  to  encourage  practical  work  and 
research  in  this  fascinating  field  has  been  so 
much  appreciated  that  no  less  than  250  active 
members  are  now  enrolled,  of  which  20  per  cent 
hold  government  licenses  as  radio  operators  and 
50  per  cent  have  made  application  for  the  coveted 
certificates. 

When  the  Filene  building  was  completed  last 
summer,  a  five  kilowatt  Marconi  service  station 
with  a  working  radius  of  about  500  miles  was 
installed  upon  the  roof,  the  aerial  being  carried 
between  two  steel  towers  125  feet  high  and  250 
feet  apart.  This  station  was  constructed  and  is 
operated  under  governmental  supervision  and 
is  open  24  hours  per  day,  handling  commercial 
and  private  messages  between  incoming  and 

outgoing  steamships  and  the  shore,  bulletins* 
of  shipping  conditions,  weather  and  other  infor- 

mation being  posted  daily  in  the  Filene  store  for 
the  benefit  of  customers. 

In  and  around  Boston  are  nearly  600  radio 
stations  which  have  been  built  by  boys  and  young 
men,  and  at  scattered  points  in  New  England 
there  are  at  least  100  more.  All  these  stations  are 

restricted  in  the  matter  of  sending,  but  are  in 

close  touch  with  the  work  of  the  large  govern- 
mental and  commercial  plants  on  the  New  Eng- 

land coast  and  elsewhere.  To  bring  these  opera- 
tors together  and  encourage  the  existing  wide- 

spread interest  in  the  subject  of  radio  communi- 
cation, it  was  decided  to  establish  headquarters 

at  the  Filene  store  and  the  outcome  was  the 
formation  of  the  association. 

In  the  latter  part  of  March,  the  Filene  com- 
pany sent  a  circular  to  every  accredited  amateur 

wireless  operator  in  New  England,  announcing 
that  between  the  hours  of  10  a.  m.  and  12  noon  a 

nSSssage  would  be  sent  from  the  radio  station  on 

stations  in  New  England  for  which  government 
licenses  have  been  received  or  asked.  To  every 
owner  of  a  radio  station  in  New  England  taking 

the  message  and  sending  it  to  the  store  in  written 
form  within  ten  days  a  reward  was  given  in  the 

shape  of  Commander  S.  S.  Robison's  Manual  of 
Wireless  Telegraphy,  for  the  use  of  naval 
electricians.  Two  hundred  and  fifty  of  these 

books  were  given  away,  the  message  being  cor- 
rectly received  at  the  rate  of  twelve  to  fifteen 

words  per  minute  from  points  as  distant  as  Great 
Barrington,  Mass.,  and  Bangor,  Maine,  the 
signals  being  deciphered  at  stations  operated  by 
amateurs  living  more  than  250  miles  from 
Boston.  The  message  invited  its  recipients  to 
submit  it  complete  to  the  Filene  company  and  to 
receive  the  reward  above  mentioned.  The  first 

message  was  brought  in  within  30  minutes  by 
H.  N.  Hammett  of  Roxbury. 

About  this  time  a  sub-wireless  station  was 
installed  on  the  second  floor  of  the  store,  with  a 

full  complement  of  apparatus  as  used  on  a  trans- 
atlantic liner,  and  with  telephonic  connection 

with  the  main  station  on  the  roof.  This  was  done 

to  provide  the  most  convenient  possible  means 
of  illustrating  the  equipment  used  in  important 
service. 

The  headquarters  of  the  Marconi  company  in 
Boston  are  now  located  at  this  point,  and  besides 

the  apparatus  displayed,  accommodations  are 
provided  in  the  line  of  technical  and  popular 

reading  matter  including  both  books  and  peri- 
odicals of  wireless  interest.  A  large  map  of  the 

United  States  showing  by  black  dots  the  location 
of  naval  stations  and  by  red  dots  the  location  of 
commercial  stations  is  also  available. 

Soon  after  the  sending  out  of  the  Filene  mes- 
sage, lectures  were  given  daily  for  a  fortnight  on 

wireless  telegraphy,  by  men  versed  in  the  art,  at 
the  sub-station  on  the  second  floor  of  the  Filene 
building.  These  were  largely  attended  and  led 
to  a  trip  to  the  Boston  Navy  Yard,  where  the 
latest  governmental  apparatus  was  inspected, 

both  ashore  and  afloat.  Eighty-five  boys  from 
29  different  towns  around  Boston  were  present, 
and  all  were  actively  interested  experimenters 
in  wireless,  each  being  the  possessor  of  some 

apparatus  and  none  buying  complete  equipment, 
all  making  their  own  so  far  as  possible.  Within  a 
week  the  Association  was  formally  organized,  a 

pair  of  head  telephones  being  offered  for  the 
best  name,  through  the  Filene  company.  The 
winners,  each  of  whom  suggested  the  name 

adopted,  were  Messrs.  A.  S.  Boutilier  of  Rox- 
bury, Mass.,  and  II.  Ouinlan  of  Somerville, 

Mass. 

Except  in  the  summer,  bi-weekly  meetings  are 
held,  the  general  practice  being  to  dismantle 
aerials    during    the    hot    weather   <.<\\    .u  count    of 
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lightning  storms.  The  age  of  the  members 
ranges  from  twelve  years  up.  At  the  meetings 
lectures  and  discussions  on  wireless  form  the 

program  and  interest  is  so  intense  that  the  boys 
fairly  have  to  be  driven  out  of  the  store  at  closing 
time. 

The  ofhcesr  of  the  Association  are,  president, 
Harold  J.  Power,  of  Everett,  Mass.,  a  Tufts 
College  senior  who  is  serving  this  summer  as 

chief  operator  of  J.  Pierpont  Morgans's  yacht 
"Corsair;"  and  secretary  and  treasurer,  L.  E. 
Webb,  Brookline,  Mass. 

WIRELESS  TELEGRAPH  KEY 

The  key  described  may  be  used  up  to  y£  lew. 
or  possibly  more.  It  is  of  large  size  and  may  be 
easily  constructed. 

First,  procure  a  base  J^  by  3yg  by  Q%  inches 

of  black  fiber  and  polish  it  with  very  fine  sand- 

Wireless  Telegraph  Key 

paper.  Then  drill  ̂ s  inch  holes  at  the  corners. 
These  are  for  the  screws  to  hold  the  small,  fiber, 
block  legs.  Altogether  thirteen  holes  should  be 

drilled  in  the  base  as  shown  on  the  plan.  Refer- 
ence to  the  sketch  of  the  entire  key  will  make 

plain  what  these  are  for. 
Suitable  countersunk  holes  (A)  of  the  size  to 

fit  your  screws  may  be  drilled  in  the  base  for 
fastening  the  key  to  the  table.  The  support  (S) 

is  made  from  a  brass  bar  J/g  by  */£  by  5  inches. 
This  bar  and  also  the  lever  bar  may  be  purchased 
at  a  hardware  store.  Two  J4  inch  holes  are 
drilled  in  (S)  almost  at  the  extreme  ends  for  the 
shaft  supporting  the  key.  One  inch  from  each 
end  a  straight  line  is  drawn  across  and  the  bar 
bent  at  right  angles  on  these  lines. 

The  key  (B)  is  of  brass  M  by  K  by  7  inches. 
A  hole  for  an  s%  inch  machine  screw  is  drilled 

%  inch  from  the  end.  Another  one  2%  inches 

from  the  end  is  also  drilled  for  (A).     A  ̂   inch 

hole  is  drilled  four  inches  from  the  end  and 
countersunk  to  fit  the  head  of  a  flat  head  machine 

screw  snugly.  The  key  shaft  passes  through  a 
\i  inch  hole  in  the  key  and  is  secured  to  the  key 
by  soldering.  The  bend  in  the  key  is  made  4J^ 
inches  from  the  end  between  the  binding  posts. 
The  contacts  are  two  pieces  of  copper  r?  by  K  by 

2  inches.  Bend  each  as  indicated  until  you  have 
a  square,  the  two  ends  overlapping  each  other. 
Now  drill  a  ys  inch  hole  in  the  center  of  the 
overlapped  ends.  One  of  these  contacts  is 
mounted  by  a  %  inch  machine  screw  and  nut  to 
the  base.  The  other  is  fastened  to  the  key  by  a 

%  inch  flat  head  screw. 
The  fiber  knob  (K)  is  secured  to  the  key  by 

z/i  inch  threaded  rod  screwed  into  the  fiber  and 
then  turned  into  a  tapped  hole  in  the  end  of  the 
key.  The  key  spring  is  coiled  and  inserted  under 

a  J^>  inch  tube  having  a  circular,  brass-sheeting 
cover  which  is  soldered  to  the  machine  screw  (A) 

after  it  is  placed  in  the  key. .  (N)  is  the  adjust- 
ment screw.  Binding  post  connections  under  the 

base  are  shown.—  Harry  Hong  Sling. 

WIRELESS  ON  ROBINSON  CRUSOE'S 
ISLAND 

The  government  of  Chile  has  erected  a  power- 
ful wireless  station  on  the  island  of  Juan  Fernan- 

dez, the  scene  of  the  adventures  of  Robinson 
Crusoe. 

This  island,  which  is  situated  some  300  miles 

west  of  the  mainland,  is  of  considerable  im- 
portance to  the  government  of  Chile  as  a  base 

for  naval  maneuvers.  The  Telefunken  system 
is  used  and  the  station  is  in  communication  with 

Valparaiso  at  all  times. 

STEFANSSON 'S  WIRELESS  PLANS 
When  Vilhjalm  Stefansson,  the  discoverer  of 

the  White  Eskimos,  set  forth  from  Esquimault 
in  June  with  the  most  elaborately  equipped 
Arctic  expedition  that  has  yet  put  north  for 

scientific  research,  he  bade  farewell  to  civiliza- 
tion for  four  years  —  except  by  wireless.  It  is 

Commander  Stefansson 's  intention  to  keep  up 
daily  communication  with  the  world  for  the  first 
two  years  of  his  absence  by  utilizing  the  Alaskan 
wireless  stations.  After  the  two  years  are  up, 
he  will  find  himself  too  far  out  of  range  of  any 

station  and  until  he  emerges  from  the  silence 
of  the  ice  fields  the  world  will  have  no  means  of 

telling  what  success  and  what  tragedies  have  been 

encountered.  The  Canadian  government  sup- 

plies the  funds  for  Stefansson's  expedition. 
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"  CAT  WHISKER  "  DETECTOR 

For  all  around  service  the  universal  or  "cat 

whisker"  gives  good  satisfaction,  owing  to  the 
ease  of  adjustment  and  good  results  obtained. 
As  shown  in  the  accompanying  drawings,  the 
pieces  of  minerals  are  held  in  the  revolving  cup 
(A)  which  has  the  six  holes  (B)  drilled  in  it.  The 
small  screws  (C)  are  used  to  clamp  the  minerals 
in  (A).  The  binding  post  (F)  holds  one  end  of 
the  brass  wire  which  in  turn  passes  through  the 
small  hole  in  the  end  of  (D).  (D)  is  the  adjusting 
rod  which  is  held  in  the  post  (E)  and  can  be 
clamped  with  the  small  set  screw. 

By  moving  (D)  the  wire  can  be  moved  in  any 

direction  such  as  (XX')  and  (YY')  thus  reaching 
any  point  on  the  mineral. 

The  cup  (A)  is  made  of  brass  or  copper,  J4 
inch  thick  and  two  inches  in  diameter.    The  holes 

(B)  are  3^  inch  in  diameter.  The  brass  screw 
(K)  holds  (A)  to  the  base  so  that  it  can  turn. 
(G)  is  a  brass  strap  ̂   inch  thick  and  %  inch 

Plan  and  Elevation  of  Detector 

wide,  and  connects  (A)  to  the  binding  post  (H). 
This  strap  is  not  necessary  as  the  connection  can 
be  made  with  wire  under  the  base.  Electrical 

connections  are  made  with  (H)  and  (F). 
Polish  all  parts  or  nickel  plate  and  mount  upon 

a  suitable  base,  preferably  of  hard  rubber.  Sili- 
con, copper  and  iron  pyrites,  and  galena  are 

minerals  best  suited  to  this  detector. 

The  Naval  Radio  Station  at  Newport  states 
that  it  recently  received  wireless  signals  that 
were  being  exchanged  between  two  stations  in 

the  Argentine  Republic.  This  means  a  trans- 
mission of  over  (>,()()()  miles. 

MUSICAL  NOTE  WIRELESS  EQUIP- 
MENT 

Wireless  telegraphy  methods  in  which  the 
incoming  waves  have  the  effect  of  a  musical 
note  are  now  recognized  as  offering  an  advantage 
in  clearness  of  receiving  by  the  telephone. 
Such  apparatus,  however,  is  not  easy  to  construct 
when  it  comes  to  making  up  a  light  and  portable 
set,  such  as  is  required   for  military  use  upon 

Portable  Musical  Note  Set 

aeroplanes  or  airships,  or  for  mule  back  army 
outfits.  The  Paris  engineer,  H.  Magunna,  and 
Prof.  Mercadier  of  vibratory  multiplex  telegraph 
field  fame,  now  use  an  ingenious  method  for 
musical  wireless. 

It  is  well  known  that  a  tuning  fork  can  inter- 
rupt the  current  by  a  contact  with  its  prong  so 

that  the  current  which  it  produces  is  of  a  pulsa- 
tory movement  like  the  fork  itself.  Direct  current 

from  a  battery  is  thus  transformed  to  pulsatory 

or  "musical"  current,  and  when  this  is  fed  into 
the  induction  coil  of  the  wireless  apparatus, 
there  are  produced  waves  upon  what  is  known  as 
the  musical  system.  The  inventor  keeps  the 

tuning  fork  in  vibration,  not  by  an  electro-mag- 

net, but  by  simply  using  a  "bow"  formed  of  a 
belt  stretched  between  two  pulleys  and  running 
upon  the  sharp  corner  of  the  tuning  fork  end,  so 
that  the  effect  is  the  same  as  drawing  a  violin 
bow  across  the  fork.  The  belt  is  run  by  a  small 
electric  motor  and  against  the  prong  of  the  fork 
is  an  electric  contact,  so  that  the  current  is 

interrupted  very  regularly  by  the  lurk's  vibra- 
tion. The  set  is  well  arranged  for  portable 

purposes.  One  box  contains  a  compact  gasoline 
engine  and  dynamo  set,  and  a  second  one  holds 

a  large  water  box  for  cooling  the  engine.  Anoth- 
er case  holds  the  electric  motor  driven  belt 

apparatus  and  tuning  fork,  induction  coil  and 
the  like,  while  the  receiving  set  occupies  a 
fourth  box,  the  folding  mast  being  carried  as  a 
separate  load.  For  aeroplanes,  the  regular  motor 
serves  to  drive  the  dynamo. 



Ori  Poiuphguye  Subjects 
NOW  FOR  YOUR  CANDID  OPINION 

Popular  Electricity  and  the  World's  Advance:  frankly  now,  what  is  your 
opinion  of  the  new  name,  the  new  cover  and,  above  all,  the  contents  of  the  magazine? 

~  To  many  of  you  this  is  your  favorite  magazine,  the  first  one  no  doubt  to  bring  to 
you  "plain  English"  information  concerning  that  all  absorbing  topic,  Electricity. 
How  about  it?  Have  the  additions  which  we  have  made  in  this  present  issue,  and 
which  are  outside  of  the  electrical  field,  impaired  the  value  and  interest  of  the  publica- 

tion in  your  estimation?  Or  do  you  still  find  within  its  pages  the  kind  and  amount  of 
electrical  reading  that  you  want,  plus  other  features  of  just  as  much  interest? 

Other  readers  are  probably  occasional  buyers  of  the  magazine  from  the  news- 
stands and  still  others  are  reading  it  this  month  for  the  first  time.  To  all  of  you  we 

wish  to  say,  as  we  remarked  in  the  August  number,  the  things  which  help  wonderfully  in 
that  pleasant  form  of  indoor  recreation  known  as  editing,  are  the  opinions,  criticisms 
and  suggestions  of  the  reader.  For  months  we  have  been  planning  and  working  over 

this  issue  and  now  it  is  "up  to  you  "  to  tell  us  frankly  what  you  think  of  it.  If  your 
letter  contains  adverse  criticism  we  shall  assimilate  it  and  profit  by  it,  particularly  if 

such  criticism  be  of  the  constructive  order.  On  the  other  hand,  if  you  find  things  to  com- 
mend, we  are  not  such  modest,  shrinking  violets  that  we  will  not  thrill  at  your  words. 

We  propose,  primarily,  to  give  you  first-hand,  up-to-the-minute  information  con- 
cerning the  science  and  applications  of  electricity.  In  addition  to  this  the  departments 

for  practical  workers  and  the  wireless  enthusiasts  will  appeal  to  those  of  a  constructive 
turn,  who  have  progressed  in  the  art  sufficiently  so  that  a  watt  means  something 

and  who  are  not  afraid  of  the  simplest  forms  of  mathematics  —  but  all  elementary. 
Besides  this,  we  have  let  down  the  bars  to  the  subject  of  moving  pictures,  which 

constitute  one  of  the  "big"  developments  of  the  world  to-day.  In  presenting  a  film 
"story"  or  two  each  month  we  are  catering  to  a  very  widely  developed  taste  among 
patrons* of  the  moving  picture  theaters.  In  presenting  some  of  the  "inside"  workings 
of  the  craft  and  some  of  the  personal  chat  about  the  actors  and  their  goings  and  com- 

ings, we  appeal  to  a  larger  class  perhaps.  Should  the  stories  be  continued  or  should 
the  whole  department  be  devoted  to  matters  of  general  interest  concerning  films? 

And  finally,  a  word  about  that  great  educator  —  the  camera.  In  this  issue  and 
others  to  follow,  we  ask  you  to  look  at  the  world  through  its  polished  lens.  We  will 

present  to  you  a  gallery  of  special  pictures  every  month  —  30  to  40  in  number  —  from 
this  and  foreign  countries.  These  are  altogether  apart  from  the  scores  of  other  illus- 

trations in  connection  with  the  regular  reading  pages  and  we  propose  in  every  issue 
to  have  them  just  as  diversified  and  full  of  interest  as  can  be  secured  anywhere. 

Such,  in  brief,  are  the  specifications  we  have  laid  down  for  ourselves  for  the  produc- 
tion of  the  magazine.  Do  you  think  we  have  lived  up  to  the  specifications,  and  if  so, 

do  they  suit  you?  We  hope  so.  But  if  not,  specifications  were  never  made  that  could 

not  be  altered  if  both  parties  agreed.     Let  us  know  —  it's  your  magazine. 
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SJhort  Circuits 
A  man  in  a  deep  state  of  mental  confusion  was 

shouting  and  kicking  vigorously  at  an  electric 
lamp  post,  when  the  noise  attracted  a  near-by 
policeman. 
•     "What's  the  matter?"  he  asked  the  energetic one. 

"Oh,  never  mind,  mishter.  Thash  all  right," 
was  the  reply.  "I  know  she'sh  home  all  right, 
I  shee  a  light  upstairs." *     *     * 

A  small  boy  handed  in  the  following  on  an 
examination  paper  in  United  States  history: 

"General  Braddock  was  killed  in  the  Revolu- 
tionary War.  He  had  three  horses  shot  under 

him  and  a  fourth  went  through  his  clothes." 

First  Tramp — Did  you  know,  Bill,  that  I  had 
noble  blood  in  my  veins? 

Second  Tramp — Well,  I  knew  it  was  either 
that  or  the  hook  worm  that  ailed  you. 

Man  in  Auto — Will  you  marry  me,  Lucille? 
Girl  at  Side — No,  Charles;  this  isn't  the  make 

or  priced  car  I  could  ride  in  as  a  wife. 

'Tommy,"  the  schoolma'am  asked,  "why  are 
'  ing  your  head?" nobody   else   knows   just    where   it 

±ommy,      uiie  sunuumi; 
you  scratching  your  head? 

'"Cause   nobody   else   1 

itches  " 

The  teacher  was  hearing  the  class  in  arith- 
metic. One  of  the  pupils,  a  rather  stupid  boy, 

watched  the  figures  on  the  blackboard  with  a 

great  deal  of  interest,  much  to  the  teacher's satisfaction.  The  teacher  did  several  sums  on 
the  board  especially  for  this  pupil  and  as  he 
erased  the  last  figure  he  turned  to  the  boy: 

"Well,  Andrew,  do  you  understand  those 
examples  that  I'  have  just  been  doing?" 

"No  sir,"  replied  the  boy,  "but  I  would  like 
to  ask  a  question  about  them." 

"What  is  it  Andrew?" 
"Where  do  the  figures  go,"  asked  Andrew, 

"when  they  are  rubbed  out?" 

In  the  days  when  the  sight  of  young  America 

abroad  was  not  as_common  as  it  is  to-day  a  beauti- 
ful Connecticut  young  woman  made  the  ascent 

of  Mount  Blanc  in  the  company  of  a  party  of 
English  and  Americans,  mostly  artists.  The 
others  had  given  expression  in  awestruck 
whispers  to  the  impression  which  the  sublime 
scene  made  on  them,  while  the  young  lady  stood 
apart  in  silence,  gazing  out  over  the  vast  prospect 
with  eyes  bright  and  lips  parted. 

Finally  they  turned  to  her  for  some  expression 
of  her  emotions  and  she  suddenly  exclaimed: 

"My!    Ain't  I  high!" 

A  snobbish  young  Englishman  visiting  Wash- 
ington's home  at  Mount  Vernon  was  so  patroniz- 

ing as  to  arouse  the  wrath  of  guards  and  care- 
takers; but  it  remained  for  "Shep"  Wright,  an 

aged  gardener  and  one  of  the  first  scouts  of  the 
confederate  army,  to  settle  the  gentleman. 

Approaching  "Shep"  the  Englishman  said: 
"Ah — er — my  man,  the  hedge!  Yes,  I  see, 

George  got  this  hedge  from  dear  old  England." 
"Reckon  he  did,"  replied  "Shep."  "He  got 

this  whole  blooming  country  from  dear  old 

England." 

*     *     * 
A  certain  jobber,  while  at  a  convention  in 

Chicago,  went  to  the  room  assigned  to  him 

at  the  hotel.  There  he  found  a  very  "natty" 
chambermaid  just  finishing  cleaning  up.  Says 

the  jobbing  Adonis,  with  harmless  intent,  "Oh, 
fair  one,  are  you  to  be  let  with  the  room?" 
Quoth  she,  "No,  you  square  head,  I'm  to  be  let 

alone." A  belle  was  told  it  was  apropos  to  have  a  ring 

with  a  setting  of  one's  birthstone,  and  a  little 
later  a  bell  was  tolled  because  it  was  apropos  to 

have  a  ring  with  the  setting  of  one's  tombstone. 
— Swing  low,  sweet  chariot! 

Moike  —  Pat,  phwat  is  diplomacy? 
Pat  —  Diplomacy  is  when  yez  wants  to  call 

me  a  liar,  but  does  it  over  the  telephone. 

"Casey,"  said  Pat,  "how  do  yez  tell  th'  age  of 
a  tu-u-rkey? 

"Oi  can  always  tell  by  the  teeth,"  said  Casey. 
"By  the  teeth!"  exclaimed  Pat.  "But 'a 

tu-u-rkey  has  no  teeth." 
"No,"  admitted  Casey,  "but  Oi  have." 

"If  Tennyson  had  lived  in  my  suburb,"  said 
paterfamilias  the  other  night,  as  lie  sat  with  his 
checkbook  before  him,  ruefully  contemplating 

his  electric  lighl  bill,  "he  would  never  have 
written  'Honor  the  Lighl  Brigade!  Honor  the 

charge  they  made!'  " 587 
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MORE  MISSISSIPPI  POWER 

Another  power  development  project 
on  the  Mississippi  is  under  way  on  the 
upper  part  of  the  river.  A  dam,  with 
lock,  is  being  built  between  St.  Paul  and 

but  that  it  will  be  of  great  industrial 

importance,  and  of  profit  as  a  revenue- 
maker  for  the  government,  will  be  seen 
from  the  fact  that  its  15.000  horsepower 
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velopment  between  St.  Paul 

g£   H       .  3 and  Minneapolis 

Minneapolis,  primarily  to  raise  the  height 
of  water  so  that  the  river  steamers  that 

now  stop  at  St.  Paul  may  go  a  few  miles 
further,  to  Minneapolis.  Incidental,  how- 

ever, there  will  be  an  electrical  develop- 
ment of  15,000  horsepower.  The  power 

house  is  being  built  by  the  United  States 
government  only  to  the  surface  level, 
the  superstructure  to  be  completed  by  the 
company  to  which  the  government  may 
sell  or  lease  the  power  rights.  The 
development  of  this  power  was  added  to 
the  original   plans   as   an    after-thought, 

will  be  more  than  one-third  of  the  total 
power  developed  at  the  neighboring  St. 

Anthony's  Falls. 

ELECTRIC   CARS   FOR   SICILY 

The  electric  automobile  has  arrived  in 

Sicily,  six  cars  of  the  closed  coupe  type 
now  being  registered  at  Palermo.  These 
arc  the  Italian  makes,  Pram  and  Ansonia. 
and  average  35  to  45  horsepower.  There 
are  yet,  however,  no  special  garages  Eor 
electrics. 
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HANDLING  THE  MILK  OF  FOUR 
HUNDRED  COWS 

Situated  a  few  miles  south  of  the  city  of 
Columbus,  Ohio,  is  a  4,000  acre  dairy 
farm,  owned  by  Dr.  S.  B.  Hartman. 
About  400  head  of  cattle,  Jerseys  and 
Holsteins,  are  kept,  and  this  means  that 

the  handling  of  the  milk  is  no  small 
problem.  The  accompanying  pictures 
show  how  electrically  operated  apparatus 
accomplishes  this. 

A  near  view  of  a  milk  conveyor  with 
the  cans  in  their  carriers  and  suspended 
is  shown  in  one  picture.  The  track  is 
continuous    and    a    loop    at    each    end 

Milk  Conveying  System  and 
Bottling  Machine  at  a 

400  Cow  Diary 

furnishes  a  place  where  the  car- 
riers are  not  in  contact  with  the 

moving  cable  and  so  are  station- 
ary. Here  the  carrier  is  loaded 

and  unloaded  and  pushed  forward 
by  hand  to  be  caught  by 
the  conveyor.  The  full 

cans  go  up  one  side  and  the 

empty  ones  go  down  on the  other. 

The  conveying  apparat- 
us is  a  wire  cable  running 

over  horizontal  wheels  or 
sheaves  at  each  end.  Upon 

the  cable  at  regular  inter- 
vals are  fingerlike  projec- 
tions downward  from  the 
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cable.  These  push  against  the  top  of 

the  "arrier  and  so  convey  it  to  the 
other  end  of  the  line.  Six  carriers  are 

now  in  use  on  each  conveyor,  the  cans 

being  filled  and  refilled  during  the  milk- 
ing. The  milk  is  this  immediately  run 

through  the  dairy  and  bottled  with- 
out standing  in  the  cans.  A  conveying 

system  likewise  delivers  the  cases  of  milk 
from  the  bottling  machine  directly  to 
the  cold  storage  rooms  and  also  to  the 
railroad  cars  for  shipment.  A  fifteen 
horsepower  electric  motor  is  the  driving 

power. 

EMERGENCY  PUBLICITY— A 
DAYTON  STORY 

If  it's  "an  ill  flood  that  washes  nobody 
any  good"  there  certainly  could  not  be 
better  exemplification  of  the  adage  than 
that  given  by  a  remarkable  happening 
at  Dayton,  Ohio,  at  the  time  of  the  recent 
floods.  The  benefited  individual,  or 
rather  company, 

in    this    particu-         Alaskan  Autom ,  •      ..  •  bile  that  Runs 
lar    instance    is       on  the  Rail. 
the     DaytOll         road  Track 

Light  an  d 
Power  Com- 

pany. People 
who  had  used 

gas  or  steam 
have  turned  to 

electricity.  And 
the  main  cause 
has  been  the 

splendid  pub- 
licity given  central  station  service  of 

electricity  by  reason  of  the  flood. 
Never  better  was  the  reliability  of 

public  supply  undertakings  shown.  The 
actual  story  of  the  electrical  success 
achieved  in  the  matter  of  emergency 
publicity  is  this:  The  chief  newspaper  in 
Dayton  had  to  stop  publication  by  reasi  in 
of  water  in  the  boiler  and  press  room;  the 
press  was  then  shifted  to  the  street  and 
driven  by  a  motor  supplied  with  current 
from  the  Dayton  Electric  Light  and 

Power  Company's  mains  this  unique 
installation  being  protected  by  a  fence  on 

which  the  company  placed  a  sign  to 
remind  the  public  that  it  was  electric 

power  "on  tap "  which  enabled  the  news- 
paper to  run  off  its  editions  in  spite  of  the flood.    

CROSS-EYED    SWEET    POTATOES 

A  Pennsylvania  lamp  salesman  is  on 
the  lookout  for  cross-eyed  sweet  potatoes 
in  that  state.  He  has  heard  that  the 

sweet. potato  crop  raised  by  Mazda  light, 
at  the  Pennsylvania  State  College,  was  a 
failure  on  account  of  all  eyes  turning 
toward  the  light.  He  wants  to  find  out  if 

cross-eyed  sweet  potatoes  have  not  some 
redeeming  feature. 

MOTORING   ON   THE    "NORTH 

POLE   ROUTE" 
In  the  Cape  Nome  region  of  Alaska 

there  are  practically  no  wagon  roads,  but 
this  has  not  prevented  one  automobile 

enthusiast  in  that  out-of- 

the-way  place  from  en- 
joying his  hobby.  On 

account  of  the  scarcity  of 

wagon  roads,  if  automo- 
biles are  used  they  must 

be  built  to  run  on  the 

railroad  lines.  The  illus- 
tration shows  a  gasoline 

motor  car  made  for  an 

officer  of  the  "North 
Pole  Route"  Railroad, 
one  of  the  most  northerly 

pieces  of  track  in  the 
world,  which  extends  90  miles  inland 
from  Nome  to  the  gold  fields.  The  car 

is  used  by  its  owner,  when  weather  per- 
mits, for  making  business  and  pleasure 

trips  from  his  home  in  Nome  over  the 
tracks  of  the  railroad. 

The  jeweler  who  introduces  electric 
light  has  to  admit  that  never  before  has 
he  had  such  an  effective  display.  Much 
time  is  saved  in  not  having  to  clean 
tarnished  goods.  Electric  light  shows 
precious  stones  off  to  the  besl  advantage. 



a H         Air      is,       of 

pt^^^Ml  course,    a    mix- ture  of   oxygen 
and       nitrogen. 

~^^M  That  liquid  air 
has  not  accu- 

rately the  same 
ratio  of  mixture 

as  the  air  we  breathe  can  here  be  left  out 
of  account.    The  fact  is  that  air  at  very 

evelopments  in  the  In 
dustry  of  Liquid  Air 

Slow  Combustion  of  an  Arc 

Carbon  in  Liquid  Air 

BY  DR.   ALFRED   GRADENWITZ 

not  yet  sufficient  to  produce  liquefaction: 

The  expanding  air  cools  down  to  -60°  C. 
or  -80°  C.  at  the  most,  which  is  still  far 
distant  from  -193°  C.  A  "cold  exchang- 

er" is  used  to  drive  cooling  to  these 
extreme  limits:  The  compressed  air 
penetrates  through  a  conduit  into  the 
compartment  where  it  is  allowed  to 
expand;  after  being  thus  cooled,  say  to  a 

temperature  of  -60°  C,  it  enters  a  tube 
surrounding  the  conduit  through 
which  it  had  been  admitted. 

Traversing  this  tube  in  an  oppo- 
site direction,  it  yields  its  cold  to 

the  following  compressed  air,  so 

that  this  on  entering  the  expan- 
sion compartment  is  already 

cooled  and  therefore  reaches,  a 
somewhat  lower  temperature,  in 
order  to  cool  even  further  the 

compressed  air  admitted  after- 
wards. As  the  temperature  thus 

falls  more  and  more,  there  comes 

Experiments  with  Liquid  Air  as  an  Explosive 

low  temperatures  is  liquefied  in  the  same 

manner  that  steam  below  100°  C.  assumes 
the  form  of  a  liquid.  It  is  true  that  its 
temperature  of  liquefaction  is  extremely 

low,  193°  C.  below  freezing  point,  which 
of  course  is  very  difficult  to  obtain. 

Physicists  have  been  known  to  over- 
come the  enormous  difficulties  connected 

with  the  production  of  such  low  temper- 
atures by  causing  the  air  itself  to  per- 

form this  duty.  The  same  as  air  is  heated 
by  compression,  its  expansion  is  attended 
inversely  by  intense  cooling.  The  air  is 
therefore  first  compressed  and,  after 

carrying  away  any  surplus  heat  by  cir- 
culating water  about  the  container,  is 

allowed  again  to  expand. 
The  cold  thus  obtained,  however,  is Breathing  a  Cloud  of  Liquid  Air 

592 
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'finally  a  moment  when,  the  temperature  of 
liquefaction  being  reached,  the  expanded  air  is 
liquefied  of  its  own  accord. 

Liquid  air  resembles  water  in  outward  ap- 
pearance, though  on  account  of  the  relatively 

high  temperature  of  the  surroundings,  it  is  in 
continual  ebullition,  remaining  permanently  at 

its  boiling  temperature  (-193°  C.)  the  same  as 
boiling  water  always  keeps  the  temperature  of 

100°  C.     In  order,  however,  to  retard  as  far  as 

Rubber  Hose   after  a  Liquid  Air  Bath  is  as  Brittle  as  an 
Icicle 

possible  its  vaporization,  the  liquid  air  is 
poured  out  into  a  double  walled  glass 
vessel  having  a  vacuum  between  the  two 
walls  so  that  no  heat  arrives  from  outside 

by  conduction,  while  the  access  of  radiat- 
ing heat  is  prevented  as  far  as  possible  by 

silvering  the  glass  walls  so  that  the 
heat  is  reflected. 

In  such  a  vessel  liquid  air  can  be 
kept  for  days  and  its  properties 
watched  at  ease. 

Flowers  plunged  into  liquid  air 
are  cqnverted  into  porcelain  flowers 
which  on  the  slightest  contact  fall 
into  dust;  a  piece  of  rubber  hose 
becomes  hard  as  stone,  and  sheet 
metal  nearly  as  brittle  as  glass. 
Metals  undergo  the  most  striking 

alterations  of  their  physical  proper- 
ties, e.  g.,  an  enormous 

increase  in  electrical 

conductivity. 
Being  composed  of 

two  gases  of  different 

volatili  tics  —  n  i  t  r  o  g  e  n 
and  oxygen  —  liquid 
air  undergoes  an  altera- 

tion in  composition  on 
bein g  vaporized .    As  the 

Vaporization  and  Simultaneous  liquefaction  of  Air 

nitrogen  comes  off  preferably  in  the  be- 
ginning, the  liquid  is  enriched  gradually 

in  oxygen  and  eventually  becomes  pure 
liquid  oxygen.  This  liquid,  blue  as  azure, 
possesses  powerful  chemical  affinities: 
carbon  and  sulphur  burn  violently  there- 

in in  spite  of  its  182  degrees  below 

zero;  magnesium  ̂ 1unged  into  the 
liquid  gives  out  a  dazzling  light 
and  an  ignited  lamp  carbon  in  its 
violent  combustion  spreads 
streams  of  light  throughout  the 

iquid. Works    for    the    production    of 
liquid  air  on  the  Claude  system 
have    been    erected    in    the    chief 

European   countries,   in   Canada. 
Japan,  etc.     Most  of  these  works 
are,    for   the   time    being,    mainly 

destined  for   the  manu- 
facture   of    compressed 

oxygen  (but  not  liquid 
in  flasks,  which  of  course 
finds  the  most  important 
applications,  this  oxygen 
bring    supplied     with    a 

purity  oi  98  to  99  pet. 
us  for  Producing  50  Cubic 
Meters  of  Oxygen 
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In  other  cases  it  is  desired  to  produce 
nitrogen  of  great  purity,  the  purity  of  the 
oxygen  being  a  point  of  less  importance. 
Georges  Claude  has  been  able  to  arrange 
his  apparatus  so  that  the  purity  of  the 
nitrogen  can  be  driven  to  99.8%,  and 
powerful  apparatus  of  this  kind,  in  fact 
the  most  powerful  in  existence,  is  at 
work  at  Terni,  Italy,  and  at  Alby, 
Sweden,  for  the  production  of  artificial 
fertilizers  (cyanamide). 

The  larger  part  of  the  oxygen  at  present 

If  a  Jet  of  Pure  Oxygen  is  Turned  upon  Red  Hot  Metal  I 
ously— Used  in  Cutting  and  Welding 

generated  is  accumulated  in  steel  flasks 
at  a  pressure  of  150  atmospheres  and  is 
mainly  used  for  three  purposes:  At  first 
there  is  the  autogenous  welding  of  metals 
(steel,  cast  iron,  aluminium,  etc.),  in 
connection  with  which  the  enormously 

high  temperatures  produced  by  the  com- 
bustion of  oxygen  with  acetylene  or 

kerosene  are  used.  The  autogenous  work- 
ing of  metals  already  constitutes  an  ex- 

tensive industry  which  not  only  comprises 
the  manufacture  of  new  parts  but  the 
repairing  of  expensive  castings  injured  in 
operation  or  exhibiting  flaws.  The  process 

at  a  moment's  notice,  allows  teeth  to  be 
fitted  into  toothed  wheels,  flaws  in  cast- 

ings to  be  filled  up,  burst  steam  boilers 
or  automobile  cylinders  to  be  repaired, 

etc.  At  the  exceedingly  high  tempera- 
tures obtained  in  the  oxygen  blowpipe 

alumina  is  readilv  melted,  and,   bv  the 

addition  of  various  metal  oxides,  is  con- 
verted into  artificial  gems — rubies,  sap- 

phires and  emeralds,  the  manufacture  of 
which  has  become  an  industry  of  its 

own. 
However,  of  all  present  applications  of 

oxygen,  the  cutting  of  metals  is  the  most 
interesting  and  doubtless  the  most  im- 

portant.   A  phenomenon  which  has  long 
been  known,  viz.,  that  irortor  steel  raised 
to  a  red  heat  in  oxygen   burns   with  a 

dazzling  light,  has  found  quite  an  unex- 
pected     utilization      in 

■H      this    connection.       The 

!     iron  block  having  been 
raised  to  a  white  heat 

HH      at  the  beginning  of  the 
cut  to  be  made,  a  jet  of 

dhj      pure  oxygen  is  made  to Wb     act  on  the  incandescent 

.  place.    The  combination 
Bp      of  iron  and  oxygen  then 

!     occurs    immediately 
with  such  violence  that 
the  metal  is  cut  through 

any  thickness,  the  thin 
oxygen  jet  moving  with 
the    greatest    ease 

e  Latter  Burns  Furi-        through       the       thickest 
armored  plate. 

The  third  application  is  for  medical 
work  and  for  resuscitation. 

Whereas  oxygen,  in  spite  of  its  various 
uses  and  even  more  varied  possibilities, 
so  far  only  plays  a  secondary  part  in 
industry,  nitrogen,  by  the  manufacture 
of  artificial  fertilizers,  has  assumed  a 
prominent  position  of  late  years.  It  is 
well  known  that  attempts  have  long  been 
made  to  substitute  for  Chilean  nitre 
artificial  fertilizers  obtained  by  fixing 
atmospheric  nitrogen.  Now,  by  heating 
calcium  carbide  in  a  stream  of  very  pure 

nitrogen,  cyanamide  —  a  compound  im- 
mediately suitable  as  a  fertilizer  ■ —  is 

obtained,  which  on  decomposition  with 
water  vapor  yields  ammonia.  Works 
erected  in  Italy  and  Sweden  already 
produce  sufficient  nitrogen  to  supply 

50,000  tons  of  ammonium-sulphate  per 
annum. 
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Again,  M.  Claude,  by  means  of  the 
rare  gas  neon  obtained  as  a  residue  in  the 
liquefaction  of  air,  has  succeeded  in 
designing  a  new  form  of  electrical  vacuum 
lamp  of  remarkable  efficiency  which 
yields  a  diffused  orange  light  and  lends 
itself  for  many  applications. 
Much  more  promising,  however,  in 

accordance  with  the  above,  are  the  ap- 
plications of  liquid  oxygen.  By  substi- 

tuting oxygen  for  atmospheric  air  many 
technical  processes  may  be  rendered  far 
more  efficient  than  they  are  at  present. 
In  gas  lighting  the  use  of  oxygen  will 
greatly  increase  the  luminous  power  of 

incandescent  mantles;  in  metallurgy  the 
operation  of  blast  furnaces  and  Bessemer 
furnaces  will  be  considerably  improved 
by  the  use  of  oxygen  blasts. 

It  would-take  too  long  here  to  enumerate 
all  chemical  products  which,  by  the  use  of 

liquid  oxygen,  could  be  produced  imme- 
diately from  their  elements;  some  such 

applications  have  already  been  tried,  but 
the  field  is  enormous  and  comprises  the 
whole  of  chemistry,  metallurgy  and 
hygiene,  the  more  so  as  the  utilization  of 
nitrogen  and  the  rare  gases  of  the  at- 

mosphere should  likewise  be  considered 
in  this  connection. 

PUTTING  THE  WIRES 
OUT  OF  SIGHT 

When  we  see  photographs 

"taken  before  and  after,"  the 
value  of  putting  electric  tele- 

phone and  telegraph  lines  un- 
derground is  at  once  apparent. 

A  city  involved  in  an  overhead 
network  of  wires  and  unsightly 

poles  and  crossarms  is  any- 
thing but  handsome  in  appear- 
ance, and  also  there  is  always 

much  danger  from  broken 

lines,  especially  during  dis- 
astrous fires  and  floods. 

The  city  of  Seattle  was  com- 
pelled to  take  action  toward 

ridding  itself  of  wires  and 
poles.  The  town  grew  so 
rapidly  that  it  seemed  it 

would  be  swamped  with  tele- 
phone, telegraph  and  light 

wires,  which  took  up  much 
valuable  room  in  the  streets 

and  gave  the  thoroughfares  an 

untidy  appearance.  The  ac- 
companying pictures  show 

what  one  of  the  main  streets 
looked  like  before  the  wires 

were  placed  in  conduits  i. 
the  neat  appearance  result 
from  the  change  in  system. etbeM  and  underground 
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ELECTRICITY    IN    THE    EDIBLE 

BIRD'S-NEST  TRADE 

Every  schoolboy  knows  what  a  great 
demand  there  is  in  China  for  the  edible 

bird's-nest  from  which  a  delicious  soup, 
most  expensive  of  all  Oriental  delicacies, 
is    made.      It    is    much    less    generally 

Cave  where  Edible  Bird's  Nests  are  Found 

known,  however,  that  practically  all  of 
this  demand  is  supplied  from  British 
North  Borneo,  and  mostly  from  the 
Gomanton  Caves,  near  the  Kinabatangan 
River.  The  nests  are  a  gelatinous  secre- 

tion of  a  certain  species  of  swallow  which 
frequent  these  caves,  and  the  right  to 
collect  them  for  export  is  farmed  by  the 

government  to  Chinese  and  Malay  con- 
cessionaires for  a  sum  in  excess  of 

$200,000  a  year. 
The  collecting  of  the  nests  has  been  a 

most  arduous  task  at  all  times,  but 
especially  so  since  the  government  has 
hedged  it  about  with  numerous  severe 
restrictions  to  minimize  the  disturbance 

to  the  birds.  Though  the  interiors  of 
some  of  the  caves  are  five  or  six  hundred 

feet  in  height,  the  apertures  opening  to 
the  light  and  air  are  few,  and  they  are,  as 
a  consequence,  dark  and  stuffy.  Lighting 
has  been  the  most  serious  problem  from 
the  first,  and  many  a  Malay  and  Dyak, 
groping  in  the  half  light  for  a  foothold, 
has  fallen  to  his  death  through  inability 
to  see  where  he  was  going. 

The    suggestion    of    using    electricity 

came  from  a  moving  picture  operator 
who  visited  the  caves  a  couple  of  years 

ago  to  expose  some  films  for  the  govern- 
ment, and  a  subsequent  study  of  the 

country  by  an  electrical  expert  from  Sin- 
gapore disclosed  the  fact  that  at  a  water- 

fall but  a  mile  or  so  distant  several  times 
the  amount  of  power  needed  for  the  work 
in  hand  could  be  generated  and  trans- 

mitted to  the  caves  at  a  comparatively 
small  cost.  The  contract  for  the  instal- 

lation has  been  let  in  England,  and  it  is 
expected  that  another  year  or  eighteen 
months  will  see  it  in  operation. 

BICYCLE   EXERCISER   PRODUCES 
ELECTRICITY 

Two  very  desirable  things,  good  health 
and  electric  light,  can  be  had  by  the  use  of 
the  electric  home  exerciser,  the  idea  of  a 
Parisian,  Rene  Champly.  The  means  for 
doing  this  are  in  fact  the  most  simple, 
for  the  new  device  is  a  bicycle  exerciser 
combined  with  a  small  dynamo  so  as  to 
furnish  current  for  charging  a  few  cells  of 
storage  battery.     All  that  is  needed  in 

Bicycle  Exerciser  Runs  a  Dynamo 
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order  to  have  enough  current  for  lighting 
several  small  lamps  is  to  work  the  pedals 
for  about  an  hour  each  day,  and  the  fact 
that  the  power  given  by  the  human 
motor  is  not  wasted  but  is  stored  up  for 
use  in  the  evening  will  no  doubt  give  an 
added  stimulus  to  take  the  exercise. 

"Mr.  Edison,  why  don't  you  use  an 

acousticon?" "What's  that?"  asked  Mr.  Edison. 

"One  of  those  things  that  help  one  to 

hear  better." "Oh,"  said  Mr.  Edison,  "I'll  tell  you. 
By  a  carefully  conducted  series  of  experi- 

ments I  have  discovered  that  the  gray 

REMARKABLE  POLE  SETTING  FEAT 

One  of  the  most  interesting  events  at  the  Mid- 

Summer  "Field  Day"  of  the  Commonwealth 
Edison  Company  employees,  Chicago, /held  at  the 
big  new  Northwest  Station,  was  the  pole  setting 
contest.  Poles  such  as  are  in  ordinary  use  for  carrying 

overhead  lines 

were  set  up  in  the 
regular  manner. 
The  winning  team 
dug  a  six  foot  hole 
and  placed  a  35 

|   foot   pole  in   posi- 

Pole  Setting  Contest— the  Man  on  the  Po 

tion,  completely  equipped  with  crossarm, 
and  all  in  the  very  fast  time  of  24  min- 

utes. The  man  attaching  the  crossarm 
was  on  the  pole  while  it  was  being  raised 
and  settled  in  the  ground,  and  he  was 
hard  at  work  too. 

matter  of  the  average  person  frazzles  out 

before  his  voice  does." 

EDISON  REPLIES  TO  CHRONIC 

TALKER 

Thomas  A.  Edison,  who  is  rather  hard 
of  hearing,  said  recently  that  on  one  of 
his  rare  visits  to  New  York  a  man  was 

introduced  to  him  who  proceeded  at  con- 
siderable length  to  make  suggestions  as 

to  the  direction  in  which,  for  the  blessing 

of  mankind,  Mr.  Edison's  inventive 
faculties  might  be  applied.  Then  the 
man  switched  to  the  question: 

FARMERS  HAVE  CITY 

ADVANTAGES 

The  rapidity  with  which  the  farmers 
in  Southern  Idaho  are  adopting  electricity 
to  general  uses  on  the  farm  has  compelled 
the  Great  Shoshone  and  Twin  Falls  Water 

Power  Company  to  construct  many  miles 
of  new  line  during  the  early  sprint;. 

Practically  75  miles  of  additional  new- 
lines  are  now  being  constructed  or  will  be 
built  for  this  purpose.  The  company  has 

approximately  400  miles  of  high  tension 
lines  in  southern  Idaho,  all  of  which  are 
situated  in  a  progressive,  rapidly  growing 
agricultural  community. 
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THE    PORCELAINS    OF    SEVRES 

The  famous  Sevres  porcelain  works, 
near  Paris,  date  back  to  1756.  In  the 
present  beautiful  building  are  carried  out 

The  collections  at  the  Sevres  works  are 

of  two  kinds,  one  collection  being  devoted 
to  museum  objects  in  porcelain  and 
faience  from  all  parts  of  the  world,  and 
this  alone  occupies  extensive  rooms  and 

(1)  Grinding  Shop  for  Porcelain  and  Enamels.      (2)  Great  Modeling  Shop.      (3)   General  View  of  the  Main  Building  of 
the  Sevres  Works.      (4)   Specimens  of  Modern  Products.      (5)  Decorators. 

the  numerous  operations  of  preparing 
the  material  of  the  porcelain,  such  as 
grinding  and  mixing,  as  well  as  the  artistic 
part  of  the  work,  such  as  modeling  of 
statuettes  and  decoration  of  vases,  this  of 
course  requiring  artists  of  high  ability. 
Then  another  part  of  the  works  is 

devoted  to  the  furnaces  for  firing  the 
porcelain,  and  many  other  operations 
connected  with  this  industry.  The  whole 
manufacture  and  sale  of  the  product  is 
controlled  by  the  French  government. 

is  one  of  the  largest  existing.  The  second 
collection  contains  the  various  Sevres 

products  from  the  Eighteenth  Century 
to  the  present  time  and  a  visit  to  these 
rooms  is  instructive  as  showing  how  the 
artistic  character  of  forms  and  decoration 
has  varied  according  to  the  taste  of  the 

period. 
The  electric  carving  table  and  hot 

cupboard  have  been  iound  indispensable 
in  large  hotels  and  restaurants. 
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COMBINING    BEAUTY    AND 
UTILITY 

The  small 
transformer 
house  of  concrete 

on  the  grounds 

of  E.  W.  Rey- 
nolds, publisher 

of  Harold  Bell 

Wright's  works, 
is  an  instance  of 

the  modern  ten- 
dency combining 

beauty  with  util- 
ity in  electrical 

fixtures. 
Instead  of  the 

sometimes  u  n  - 
sightly  sheds  of 
sheet  iron,  this 
transformer  sta- 

tion is  of  the 

same  general  de- 
sign as  the  resid- 

ence building 
and  the  garages 

which  house  the  electrical  automobiles, 

and  electrical  charging  stations.  All  elec- 
trical equipment  is  housed  in  such  a  man- 

ner as  to  add  to  the  general  architectural 
idea  rather  than  to  detract  from  the 

harmony  of  the  grounds.  It  is  even  planned 
that  the  poles  carrying  electric  wires  shall 
be  given  a  dressing  of  spattered  cement,  in 
keeping  with  the  general  color  scheme  of 

the  place,  in  white,  red,  green  and  blue, — 
the  concrete,  the  tile  roof,  the  semitropical 
shrubbery  and  the  azure  California  sky. 

In  contrast  to  this  modern  expression  of 
electrical  equipment,  a  windmill  stands 
idle  across  the  road  from  the  transformer 

station,  a  reminder  of  the  things  that 
electricity  has  supplanted. 

Artistic  Transformer  House 

The  advantages  of  electric  lighting  are 
many.  It  is  safe,  adaptable  to  all  sorts 
of  conditions,  perfectly  controllable  and 
very  economical.  No  other  ilhiminant 
can  be  used  in  as  many  different  kinds  of 
lamps. 

SNAKE  DEVOURS  PHEASANTS' EGGS 

The  popularity  of  the  pheasant  as  a 
game  bird  upon  the  shooting  estates  in 
England  is  well  known.  One  of  the  prin- 

cipal enemies,  however,  of  these  birds  is 

snakes,  as  the  birds'  nests  are  where  these 

This    Snake,   with   One   Other,   had   just   Eaten   Fifteen 

Pheasants'  eggs  for  a  Meal 

reptiles  can  readily  get  into  them.  The 
accompanying  picture  is  evidence  of  a 

snake's  activities  and  a  keeper's  vigilance. 
This  snake  and  its  mate  were  killed  after 

devouring  fifteen  partly  hatched  eggs. 

SLOGAN   ADAPTED 

Several  months  ago  a  Dayton  company 

adopted  as  a  slogan  the  phrase,  "If  it 
isn't  electric,  it  isn't  modern."  So 
thoroughly  has  this  terse  truth  since  been 
fixed  upon  the  minds  of  the  local  public 
that  the  other  day  when  a.  landlord  ad- 

vertised a  dwelling  for  rent  he  took  pains 
to  add.  with  a  praiseworthy  regard  for 

truth,  "Modern  except  electric  light." 



To-day,  one  hundred  years  after  Frank- 
lin, we  still  use  his  theory  for  the  forma- 

tion of  the  aurora  borealis,  in  lieu  of  any 

better  one.  The  great  big  "why"  that 
surrounds  the  whole  subject  of  the  mag- 

net and  its  relation  to  luminous  manifes- 

tations is  as  unsolved  as  ever.  Franklin's 
theory  of  the  aurora  was  that  it  is  due  to 
electric  discharges  in  the  upper  air,  in 
consequence  of  the  differing  electrical 
conditions  between  the  cold  air  of  the 

polar  regions  and  the  Avarmer  streams  of 
air  and  vapor  raised  from  the  level  of  the 
ocean  in  tropical  regions  by  the  heat  of 
the  sun.  It  will  no  doubt  be  proved  to 
be  the  correct  one,  when  all  the  other 
missing  links  which  now  connect  the 
aurora  with  the  periodic  eleven  year 
magnetic  storms,  the  diurnal  magnetic 

variations,  the  sun  spots  in  the  sun's 
photo-sphere,  and  the  production  of  its 
luminous  streamers  have  been  explained. 

Now,  the  earth,  as  is  well  known,  is 
one  vast  magnet.  It  possesses  a  quantity 
of  inherent  magnetism  due  to  its  vast 
deposits  of  feebly  magnetic  iron  ore  and 

the  actively  magnetic  "magnetite''  or 
almost  pure  ore  that  has  undergone' 
crystallization  and  therefore  retains  some 
of  this  energy  in  the  form  of  magnetism. 

The  earth  being  round,  it  is  the  poorest 
possible  shape  for  a  magnet,  and  might 
have  its  poles  almost  anywhere  were  it 
not  for  the  diurnal  rotation  constantly 
producing  electrical  influences  which  in  a 

general  way  yield  currents  moving  north- 
easterly and  southwesterly,  the  same  as 

the  trade  winds  and  the  prevailing 

climatic  breezes.  This  places  the  mag- 
netic poles  where  they  are ;  the  north  pole 

not  at  the  true  north  but  1,000  miles  *to the  southwest,  on  Bothia  Feliz  Island, 

70°  north  latitude  by  96°  west  longitude. 
The  south  magnet  pole  has  not  as  yet 
been  located,  but  there  appears  to  be  two 

points  for  maximum  egress  of  the  mag- 
netic lines  of  force  in  the  south  polar 

regions,  as  the  compass  indicates  such 
to  be  a  fact.  The  exact  line  of  the 

magnetic  current  is  probably  as  much 
influenced  by  the  distribution  of  available 

masses  of  iron  in  the  earth's  interior  as 
in  the  inductive  electric  effects  of  aerial 
currents. 

Be  that  as  it  may,  the  surface  of  the 
earth  is  one  vast  air  gap  between  the 
north  and  south  magnetic  poles,  as  may 
be  proved  by  any  one  by  simply  holding 
a  compass  in  the  hand.  It  immediately 
takes  a  position  pointing  towards  the 
north  magnetic  pole,  so  therefore  it  must 
be  in  the  path  of  some  magnetic  current 

traversing  the  air  on  the  earth's  surface. 
Now  let  us  examine  a  few  facts  con- 

necting the  aurora  borealis  with  the 
magnetic  phenomena  of  the  earth.  (1) 
The  aurora  is  always  seen  with  the  center 
of  its  arch  directly  over  the  magnetic 
pole.  Large  ones  that  have  been  big 
enough  to  be  seen  in  numerous  places  at 
the  same  time  prove  that  the  display 

encircles  the  magnetic  pole.  For  in- 
stance, the  great  aurora  of  September  3, 

1839,  was  seen  in  the  Isle  of  Syke  by 
600 
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M.  de  Saussure;  at  Paris  by  the  observa- 
tory astronomers;  at  Astin  in  Italy  by 

M.  Quetelet;  in  New  Haven,  Conn.,  by 
Mr.  Herriek  and  in  New  Orleans  by 

scientific  men  of  that  city.  These  obser- 
vations cover  nearly  one-half  of  the  polar 

circle  and  investigation  of  the  Chinese 
records  would  probably  complete  the 

circle.  (2)  The  appearance  of  brilliant  au- 
roral displays  always  accompanies  mag- 
netic storms,  affecting  compass  needles 

and  telegraph  lines  all  over  the  world.  (3) 
The  aurora  appears  with  exceeding 
brilliancy  and  frequency  vs\  \\y2 
year  periods  corresponding  to  the 
maximum  cycles  of  magnetic 
storms  and  sun  spots,  and  every 
large  aurora  coincides  with 

storms  on  the  sun's  surface  in 
which  the  latter  is  torn  by  huge 

sun1  spots  which  spots  are  be- 
lieved to  be  tremendous  upheav- 

als in  the  incandescent  film  sur- 
rounding the  sun. 

The  aurora  begins  with  a  dingy 
aspect  of  the  sky  in  the  general 
direction  of  north.  This  gets 
darker  and  forms  itself  into  an 

arc  over  the  magnetic  pole.  It  is 

called  the  "dark  segment"  and 
looks  like  a  thick  cloud  if  seen 

before  dark.  As  night  comes  on 
the  stars  can  easily  be  seen  shin- 

ing through  it,  so  it  cannot  be  very  dense. 
Soon  appears  a  luminous  bluish  arc  sur- 

mounting the  dark  segment,  which  lasts 
for  several  hours,  waving  uncertainly 
about  with  its  lower  edge  only  sharply 
defined.  This  state  is  followed  by  the 
formation  of  rays,  which  shoot  up  to  the 
zenith  in  a  flash  of  bluish  white  light.  As 
the  aurora  grows  more  intense  the  rays 
increase  in  number  and  swiftness  until 

the  whole  arc  is  shooting  up  immense 
flashes  of  blue,  green,  rose  and  purple 
lights,  reaching  far  over  the  heavens, 
passing  the  zenith  and  terminating  in  a 
point  which  has  been  observed  and 
measured  to  be  in  the  prolongation  of  the 
dipping  needle  to  the  southeast  of  the 
zenith. 

Have  we  anything  analogous  to  the 
auroral  light  in  the  laboratory?  If  a 
Geissler  tube  is  exhausted  of  its  air  until 

it  becomes  exceedingly  rarified,  and  the 
tube  be  placed  in  the  discharge  of  a  static 
machine  or  a  Rhumkorff  coil,  a  strikingly 
similar  luminous  action  takes  place. 
Instead  of  the  rays  we  get  disks  which 
travel  along  the  tube  in  much  the  same 
way  as  the  auroral  rays,  and  if  we  could 
make  the  discharge  in  analogous  con- 

ditions to  the  auroral  one,  i.  e.,  from  the 
poles  of  a  sphere,  we  would  probably  get 

on   Most  Beautiful   Grotto  Designs 

rays  all  over  the  sphere  instead  of  disks  — 
a  chance  for  a  mighty  interesting  experi- 

ment for  some  one.  A  spectroscopic  ex- 
amination of  the  light  of  either  the  rari- 

fied air  discharge  in  a  tube  or  the  light  of 
the  aurora  will  reveal  identical  character- 

istic spectrum  lines;  besides  which  its 
spectrum  shows  lines  not  referable  to  any 
terrestrial  substance  yet  discovered,  and 
this  also  is  present  in  the  electric  discharge 
through  rarified  air,  showing  that  there  is 

still  plenty  of  room  for  further  discover- 
ies in  chemical  science. 

We  know  that  high  tension  electric 
currents  passing  through  rarified  air  will. 
instead  of  passing  a  spark  as  in  ordinary 

dense  air,  break  up  into  luminous  dis- 
charges.    In  view  of  the  fact  thai  there 
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have  been  no  published  experiments  as 

to  the  action  of  a  permanent  magnet  with- 
out any  armature  acting  in  a  rarified  air 

bulb,  there  is  nothing  to  base  any  theory 

on  as  to  the  direct  effect  of  the  earth's 
continuous  magnetic  current  in  producing 
the  light  of  the  aurora.  The  indications 

are  all  in  favor  of  the  high  tension'  static electric  current. 

Ordinary  atmospheric  electricity  is 
produced  by  the  fact  that  every  charged 
molecule  of  moisture  which  leaves  the 

earth's  surface  carries  a  minute  charge  of 
electricity  on  its  surface,  since  a  static 
charge  cannot  rest  in  the  interior  of 
anything.  If  half  a  dozen  such  molecules 
combine  together  to  form  a  tiny  raindrop, 
this  drop  will  have  the  charges  of  all  six 
of  them  on  its  surface,  but  the  surface 
will  not  be  six  times  as  great,  since  the 
volumes  of  spheres  are  to  each  other 
inversely  as  the  cubes  of  their  diameters. 
Therefore  the  potential  of  the  static 
charge  of  the  raindrops  will  grow  as  the 
square  of  the  cube  root  of  the  number  of 
combining  molecules.  Suppose  eight  of 
these  raindrops  combine  into  one  big 
one.  It  will  have  eight  times  the  quanti- 

ty of  electricity  on  one  distributed  over 
the  surface  of  the  large  drop.  The  po- 

tential will,  therefore  be  four  times  as 
great.  In  this  way,  it  is  easy  for  a  cloud 
to  form  by  combination  and  induction 
an  enormous  potential  and  finally  break 
down  the  air  gap  and  make  a  lightning 
discharge. 

Suppose  the  evaporated  particles  meet 
no  cold  strata  and  move  along  with  the 

prevailing  tradewinds,  until,  still  carry- 
ing their  original  static  charge,  they 

finally  reach  the  colder  latitudes  where 
they  must  condense.  Now  the  higher 
strata  of  the  air  are  nearly  always  heavily 

charged  with  positive  electricity,  increas- 
ing from  20  to  40  volts  per  foot  (according 

to  Kelvin)  in  various  measured  localities, 
the  lower  strata  being  neutral  and  the 
earth  itself  negative.  If  therefore  we 

follow  Franklin's  theory,  upheld  later  by 
Silvanus  Thompson  and  others,  the  return 
of  this  static  charge,  continuously  carried 

off  the  earth's  surface,  takes  place  at  the 
north  and  south  magnetic  poles.  And, 
being  concentrated  and  condensed  at 

these  points,  it  causes  a  luminous  "brush 
effect "  in  the  rarified  upper  strata  of  the 
air,  just  as  in  the  Geissler  tubes.  Just 

why  the  earth's  charge  should  return  at 
the  magnetic  poles,  and  why  the  aurora 
is  more  brilliant  during  magnetic  storms 
and  sunspots  if  magnetism  has  nothing 
to  do  with  the  making  of  the  luminous 

display,  is  one  of  the  great  big  "whys" 
that  enter  into  our  present  knowledge  of 
the  aurora. 

To  the  writer's  mind  the  missing  link 
in  the  aurora  is  still  pretty  wide.  Evi- 

dently the  magnetic  current  has  some  yet 
undiscovered  property  in  the  production 
of  a  luminous  display  in  highly  rarified 
air,  which  is  similar  to  that  produced  by 
a  high  tension  electric  discharge.  One 
would  be  apt  to  assume  that  severe 
magnetic  storms  would  react  to  induce  a 
corresponding  electrical  disturbance  in 
the  higher  air  strata  and  thus  increase 

the  auroral  lights,  but,  if  so,  such  atmos- 
pheric disturbances  would  be  noted  and 

recorded  every  time  we  have  a  severe 
magnetic  storm  and  brilliant  lights,  but 
no  such  connection  has  been  established 

or  noted.  Moreover,  granting  the  neu- 

tral stratum  of  lower  air,  wouldn't  this  be 
apt  to  be  stronger  in  polar  regions  than  in 
temperate  climes,  since  we  never  have 
thunderstorms  in  winter?  Therefore, 

why  should  the  high-tension,  static  equi- 
librium be  restored  at  the  magnetic  poles 

instead  of  some  other  place,  unless  there 
is  some  property  in  the  magnetic  circuit 
affecting  this,  just  as  it  does  rays  of  light, 
the  flame  of  a  candle  and  many  other 

wave-forms  of  energy?  If  no  such  prop- 

erty exists,  then  the  auroral  display  ma)' 
solely  be  due  to  magnetic  phenomena 
acting  on  the  highly  rarified  air,  for  the 
static  charge  of  the  molecule  of  vapor 
might  be  dissipated  on  reaching  polar 
regions,  just  as  it  is  with  us  in  winter. 

A  final  theory  of  the  aurora  still  less 
open  to  proof  is  that  of  Arrhenius,  based 
on  the  fact  that  the  sun  emits  a  flood  of 
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corpuscles  similar  to  X-rays,  which  on 
approaching  the  earth  are  attracted  in  by 
the  magnetic  circuit  of  the  earth  and  in 
passing  through  the  rarified  upper  strata 
of  the  air  cause  it  to  become  luminous. 

This  has,  however,  many  facts  militant 
against  it  and  would  require  a  lot  of 
experiment  to  prove  it.  Even  at  the 
present  day,  eminent  authorities  are 

forced  to  admit  that  the  "why"  of  the 
aurora  is  still  as  unsolved  as  ever  and  the 

solution  will  bring  in  its  train  much  that 
we  now  do  not  know  about  the  pro- 

duction of  light. 

LIFE-SAVING  CREW  OF  COLLEGE 
STUDENTS 

One  of  the  most  unique  means  offered 
students  for  earning  their  way  through 
college   is   shown   in   the   accompanying 

the  Boston,  550  yards  off  shore,  and  in 
three  trips  rescued  the  imperiled  crew 
of  21  men. 

COULD  LIFT  TWO  LOCOMOTIVES 

Electric  cranes  are  keeping  step  in  size 
and  capacity  with  the  other  electrical 
aids  to  big  industry.  For  the  mounting 
of  machinery  and  equipment  on  the 
Vaterland,  sister  ship  of  the  Imperator, 
there  has  been  erected  a  huge  electric 
crane  having  a  capacity  of  250  tons.  The 
forward  arm  of  the  jib,  which  has  a  total 
length  of  315  feet,  can  be  raised  to  a 
height  of  330  feet  above  the  water. 
Two  independent  lifting  appliances, 

one  a  crab  which  can  lift  250  tons  at  a 

radius  of  113  feet,  or  110  tons  at  175  feet, 
and  a  revolving  traveling  crane,  capable 
of  running  the  entire  length  of  the  top  of 
the  main  jib,  are  used  in  conjunction  with 

Life-Saving  Station  on  Lake  Michigan  and  the  Crew  of  College  Men 

picture  of  the  Evanston  (111.)  life-saving 
crew.  The  members  of  the  crew,  seven 
in  number,  are  students  at  the  North- 

western University,  located  in  the 
town. 

The  hardest  real  work  yet  required  of 
the  crew  came  when  the  steamer  Boston 

grounded  off  the  coast.  In  the  face  of  a 

45-mile-an-hour  gale  and  waves  much 
higher  than  are  often  seen  on  the  Great 
Lakes,  the  boys  fought  their  way  out  to 

the  main  purchase.  This  auxiliary  crane 
can  lift  ten  tons  at  a  distance  of  240  feet 

from  the  turning  center  of  the  main  crane. 

Electric  heating  is  costly  when  com- 
pared with  gas  or  coal  on  the  energy 

basis,  but  when  adaptability  is  considered 

it  has  the  field  all  to  itself. "  The  heat  urn be  applied  just  where  it  is  wanted  and  in 
any  desired  degree. 
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The  Old  Plant  in  the  Time  of  Louis  XIV 

CURIOUS    PUMPING    PLANT   ON 
THE   SEINE 

The  great  fountains  which  are  one  of 
the  attractions  of  Versailles  Park  in 

Paris,  as  well  as  the  city  reservoirs  them- 
selves, are  in  part  supplied  with  water 

from  a  curious  pumping 
station  on  the  Seine. 

The  original  "Marly 
Machine,"  or  water- 
wheel,  was  installed  dur- 

ing the  reign  of  Louis 
XIV  in  order  to  bring 
the  water  to  the  then 

new  Chateau  of  Ver- 
sailles and  supply  the 

great  number  of  basins 
and  fountains  which  are 
scattered  about  the 

grounds  in  profusion. 
Nothing  remains,  how- 

ever, of  the  old  primi- 
tive plant,  which  must  have  presented 

a  curious  sight,  judging  from  the  ap- 
pearance of  the  old  print  reproduced 

herewith.  But  even  the  present  water 
wheels  are  not  by  any  means  new,  for 
they  were  put  in  as  far  back  as  1858 
under  the  direction  of  the  celebrated 

scientist  Regnault  and  are  therefore  over 
50  years  old. 

The    building    contains    five    gigantic 

water  wheels  of  40  feet  diameter,  which 
runs  unceasingly  night  and  day  in  order 
to  work  the  large  pumps. 

HINT   TO   TRAVELERS 

Travelers  depending  upon  electric  irons 

or  other  electric  appliances  for  a  consider- 
able amount  of  their  travelling  comfort 

should  not  forget  to  take  with  them  one 
of  the  two  or  three  light  plugs  which  may 
be  screwed  into  any  electric  light  socket. 
This  is  a  precaution  which  should  be 
taken  in  view  of  the  fact  that  even  yet 
there  are  many  rooms  which  have  only 

one  light  socket  and  no  baseboard  re- 
ceptacle. 

« 
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Largest  car  barns  in  the  world;  built  at  Lichtenberg  by  the  Berlin  Street  Railway  Co.     The  barns  are  approximate- 
ly 2,850  feet  long  by  360  feet  wide  and  contain  track  space  for  500  cars  at  one  time. 

King  Carlos  of  Roumania  in  his 
entered  Bulgarian  territory. 

pontoon  bridge  erected  by  his  troops  and  by  which  they 

005 
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PRELIMINARY  GLIMPSE  OF  THE  PANAMA-PACIFIC  EXPOSITION 

(1)  Block   plan  of   the  exposition  site.     (2)  Horticultural  Building  composed  mostly  of  glass.     (3)  West  South 
Court.     (4)  Tower  of  West  South  Court.     (5)  Court  of  Honor. 
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PHOTOGRAPHS    FROM    THE    ARCHITECT'S   DRAWINGS 

(6)  Pillar  in  the  Court  of  Honor.     (7)  Court  of  the  Four  Seasons, 
in  the  Court  of  Honor.      (10)   Festival  Hall. 

<8>  Court  of  the  Sun  and  Stars.      (01    Fo 
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Introducing  Coney  Island's  animals  to  the   cooling   waves   in  the   presence  of  a   throng  of  amazed    spectators 

Eleven  thousand  turners  took  part  in  the  recent  Leipsic  Turnfest.     The  Turnfest  Banner,  supported  by  pretty 
German  girls,  was  a  feature  of  the  parade. 
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Harold 
H.  Hackett 

McLaughlin  and  Hackett  who  won  the   international   tennis   mate 
which  now  returns  to  the  U.  S.    McLaughlin  also  won  the  singles. 

at  Wimbledon,  England,  and  the  Davis  Cup, 

Miss  Adalade  Trapp,  school  teacher  commissioned 
by  New  York  City  to  inspect  bathing  houses  for 

girls  —  back  jack-knife  dive. 

How  a  racing  yacht  looks  out  of  water.  Old  cup 
efenders  Reliance  and  Columbia  which  may  be 

ried  against  Upton's  Shamrock  V  next  year. 
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A  lace  mak- er of  Ceylon. 
The  beautfui 
laces  from  that 

country  are 
laboriously 

made  by  hand 

in  this  manner. 
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Massive  street  arch  erected  for  the  recent  Knights  Templar      Conclave,  Denver,   Col< 

Native  jewelers  of  Ceylon  polishing  gems  by  primitive  methods 
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Raising  one  of  the  46-ton  girders  for  the  New  Consolidated  Gas  Company  Building  in  New  York.  Seven  floors 
of  the  building  will  not  rest  directly  on  the  foundation  but  will  be  hung  from  girders  like  this  suspended  from  the 
adjoining  buildings.     Girders  of  such  size  have  never  before  been  lifted  to  so  great  a  height  —  nineteen  stories. 

A  Field  of  spineless  cactuses. 
This  plant  was  developed  from  the 
wild,  prickly  variety  by  Luther 
Burbank  and  is  highly  valuable  as 
a  forage  plant  for  stock. 

This  remarkable  Chrysanthemum  has 
no  less  than  1,200  perfect  blossoms 
growing  upon  a  single  bush.  It  was 
grown  by  Mr.  Adolph  Lewisohn  and 
exhibited  at  a  recent  flower  show  in  New 
York.  A  wire  frame  was  necessary  to 
separate  and  support  the  flowers, 
making  the  display  resemble  a  huge 
bouquet  rather  than  a  growing  plant. 
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General  Euphonic  Zapata  (arrow)  brother  and  co-leader  of  the  rebels  with  Col.  Zapata,  in  the  camp  of  the  "Zapa- 
tistas," at  Cucrnavaca  ready  for  the  insurrection  against  President  Huerta  to  spread  to  Southern  Mexico.  The 

General  is  in  supreme  control  of  Morolos. 
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The  art  of  rhythmetic  expression  has  been 
taken  up  by  a  number  of  socially  prominent 
women  at  the  Summer  School  of  the  Rhythmetic 
Expression  at  Sharon,  Mass.,  where  they  are 
being  instructed  by  Miss  Florence  Flemming 
Noyes,  who,  according  to  Rodin,  has  the  most 
perfect  right  arm  in  the  world. 

This  ivory  elephant,  which  is  over  200  years  old,  was  purchased 
in  Delhi,  India,  by  Mr.  William  Wrigley,  Jr.,  for  $5,000.00.  The 
entire  piece,  except  the  base,  is  carved  out  of  one  solid  piece  of 
ivory,  requiring  over  30  years  of  patient  labor  to  complete  the 
work.  To-day  it  could  not  be  duplicated  because  all  elephants 
having  tusks  large  enough  have  long  since  been  slain.  This 

piece  has  a  base  10  "i  by  14  inches  and  is  21  inches  high. 
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Curious  ways  of  getting  from  place 

to  place  in  China.  Some  go  by  wheel- 
barrow —  the  strap-hangers  of  the 

Orient — others  by  Sedan  chair  or  two- 
wheeled  pony  cart. 

In  India  the  Elephant  takes  the  place  of  men  and  derricks  in  handling  telephone  poles  and,  as  the  picture  shows 

they  use  "  any  old  thing"  for  a  pole. 
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Only   pair  of   buffalo   in   the   world    trained    to 

harness  —  Cheyenne,  Wyo. 

Sir  Oliver  Lodge,  the  noted  British  scientist, 
and  president  of  the  British  Association,  who 
asserted  in  his  presidential  address,  Sept.  10,  that 
a  belief  in  a  continuity  of  existence  before  and 
after  death  is  essential  to  science. 

Andre  Grapperon,  the  French 
motorcycle  champion,  who 
came  to  this  country  to  meet 
the  American  champion, 

Charley  Davis,  at  the  Brighton 
Beach  motordrome. 
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PHOTO  BY  THE  INTERNATIONAL  NEWS  SERVICE,  N.  Y. 

Dr.  Le  Due  of  Paris,  applying  his  latest  apparatus  for  producing  local  anaesthesia  by  impulses    of  electric   current 

This  picture,  just  received  from  the  war  zone  in  Mexico,  shows  an  armored  car  used  by  the  Federals  in  their 
fights  with  the  Insurrectionists.  Different  parts  of  the  railroad  system  in  the  northern  part  of  Mexico  are  in  the 
control  of  the  different  factions,  and  regular  traffic  is  suspended. 
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Ten    women     policemen     recently    appointed 
Chicago.     They  do  not  carry  clubs  or  revolvers. 

Funeral    Pyre    upon    which    were    cremated   the 
remains  of  Joaquin  Miller,  the  Poet   of  the  Sierras, 

built  by  the  poet's  own  hands. 

Bathroom  of  the  King  of  Siam.     As  bearing  upon  the  "  September  Morn  "  discussion,  it  may  be  said  that  in  that 
mtry  statuary  is  almost  invariably  draped  or  clothed  as  in  this  picture. 
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Grotesquely  dressed    figures    are    sent  out  two   or  three  hours  before  a  funeral  in  China  to  draw  attention  to  the  i 
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The  "aeroblage"  made  its  first  appearance  in  England  when  the  well  known  aviation  firm  of  Messrs.  Bleriot 
brought  over  from  France  several  of  their  machines  for  trials  at  Hendon  aerodrome.  The  manager  of  the  Bleriot 
firm  is  seen  at  the  steering  wheel. 

General  view  of  a  great  tea  estate  in  Ceylon,  including  the  factory  and  living  quarters 



How  Electricity  Gets  the  Blame 
BY   CHARLES   K.   THEOBALD 

FIRE    OF     MYSTERIOUS     ORIGIN 

Partly  Destroys  Mrs.  Enybodie's 
Home.      Defective  Wiring 

Said  to  be  the  Cause 

Those  were  the  headlines  ■ —  and  they 
are  not  uncommon  ones  —  describing  a 
recent  fire  on  which  our  agency  held  the 
policy,  and  my  duty  that  morning  was 
to  investigate  the  loss.  Knowing  next 
to  nothing  about  electric  wiring  and  with 
the  inspector  out  of  town,  I  decided  to 
ask  my  friend  Billy  Williams,  a  competent 
electrician,  to  examine  the  lighting  system  . 

in  Mrs.  Enybodie's  house. 
"  Exactly  so ! "  Billy  exclaimed,  when  I 

showed  him  the  newspaper  item  and 

stated  my  business.  "When  they  can't 
find  a  cause  for  the  fire  they  blame  it  on 
the  wiring.  There  seems  to  be  a  general 

belief  among  you  fellows  —  you  insurance 
men  and  other  members  of  a  misinformed 

and  skeptical  public  —  that  electricity  is 
responsible  for  a  large  proportion  of  our 
fires.  You  think  because  electricity  and 
fire  are  both  mysterious  characters  that 
they  must  necessarily  be  side  partners. 

Coming  from  anyone  else,  I  might  have 
taken  offense  at  being  accused  of  such 
ignorance,  but  when  we  were  in  the  car 

and  I  came  to  consider  fully  Billy's 
words,  I  concluded  that  I  might  learn  a 
great  deal  from  him  that  would  be  to  my 

advantage.  Before  I  could  put  a  ques- 
tion, however,  he  resumed  his  dissension. 

"Frank,"  he  complained,  "you  fellows 
have  heard  and  read  about '  short  circuits ' 

and  'open  circuits'  and  'live  wires'  and 
'grounds'  and  other  technical  expressions 
until  you  have  come  to  imagine  that  they 
are  all  fire  dealing  agencies  and  constitute 
the  main  part  of  all  electrical  installa- 
tions." 

No  matter  what  I  thought  about  it,  I 
said  nothing,  and  Billy  continued: 

"I  am  sorry  to  admit  it,  but  a  few 
unscrupulous  electricians  and  greedy 
contractors,  with  a  view  to  swelling  their 
pocketbooks,  have  contributed  largely 
toward  instilling  this  false  idea  in  the 

layman's  mind.  For  example,  Johnny 
Graft,  the  'curbstone  contractor,'  whose 
kit  of  tools  comprises  a  screwdriver  and 
a  pair  qf  pliers  and  whose  stock  in  trade 
is  usually  culled  from  the  junk  heap,  is 
installing  an  additional  light  or  so  in 

Mrs.  So-and-so's  house.  Johnny  is 
working  in  the  attic,  where  Mrs.  So-and- 

Johnny  Graft —the  Curb- 

stone 

Contractor" 
so  has  never  been  and  cannot  go,  unless 
she  climbs  a  ladder  and  crawls  through 
the  little  scuttle  hole.  She  calls  up  to 

Johnny:  'Please  do  be  careful  and  fix 

it  right  —  I  am  so  afraid  of  lire.'  This 
immediately  gives  Johnny  an  idea  and 
when  he  comes  down  into  the  room 

again  he  tells  her  that  some  of  the  wires 
in  the  attic  are  too  small  to  carry  the 
current   without   heating  and  should  be 

(>21 
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repaired  at  once.  Johnny  gets  the  job, 
of  course,  and  the  credit  for  being  a 

bright  young  man  — and  leaves  his 
patron  under  the  false  impression  that 
electric  light  wires  are  supported  on  non- 

"Please  be  Careful  and  Fix  it  Right" 

inflamable  insulators  because  they  are 
charged  with  red  hot  current.  And  Mrs. 
So-and-so  tells  her  neighbors  about  it  and 
they  inform  their  friends. 

"Another  consumer's  lights  go  out 
when  he  attempts  to  attach  his  electric 

fan  to  a  chandelier,"  Billy  went  on. 
"Johnny  Graft  also  gets  this  job  and  he 
sees  the  trouble  at  a  glance.  Constant 
screwing  and  unscrewing  of  the  attach- 

ment plug  at  the  chandelier  socket  has 
resulted  in  the  wires  in  the  plug  becoming 
twisted  together,  causing  a  short  circuit 
at  that  point  and  blowing  out  the  fuses 
in  the  cabinet.  Johnny  could  repair  the 
trouble  in  five  minutes  for  about  50 

cents,  but  he  sees  more  money  in  the  job. 
He  gets  a  step  ladder,  makes  an  examina- 

tion of  the  chandelier  and  looks  very 

serious.  'What's  the  trouble?'  his 
customer  asks.  Johnny  looks  very  wise. 

'Electrolysis,'  he  says,  'has  developed  in 
the  fixture  wire  and  caused  a  heavy 
ground,  which  if  not  repaired  may  cause 

a  fire  in  time.'  'I  see,'  says  the  customer, 
when,  as  a  matter  of  fact,  he  doesn't  see 
in  the  least.  But  Johnny  gets  the  job 
of  rewiring  the  fixture  and  electricity 
gets  the  blame  for  being  very  dangerous. 

"How  about  hot  wires?"  I  inquired. 
"The  other  day,  when  your  men  were 
installing  the  switches  in  the  office,  the 
man  in  the  loft  would  shove  a  wire  down 

the  partition  to  the  man  below  and  say, 

'  That  is  the  hot  wire  — ■  make  your  taps 
on  that . '    And  the  other  fellow  would — ' ' 

"And  so  it  goes,"  Billy  interrupted 
with  a  grin.  "A  'hot  wire'  to  us  fellows 
means  simply  a  wire  that  is  carrying 
current.  In  dry  places,  like  your  office, 
we  seldom  take  the  trouble  to  kill  the 

juice  when  —  " "Hold  a  minute,  Billy,"  I  stopped 
him.    "  '  Killing  the  juice '  means  what?  " 

"Opening  the  main  line  switch,  of 
course,"  was  the  explanation.  "We  can 
handle  one  live  wire  with  perfect  safety 
so  long  as  we  are  off  the  ground  and  not 
in  contact  with  any  conductor  such  as 

"Attempts  to 

Attach  His  Fan 
to  the 

Chandelier" 

gas  or  water  pipes  leading  to  the  ground, 
for  the  human  body  offers  a  path  for  the 

flow  of  current  to  earth." 
"How  about  rats  gnawing  the  insula- 

tion off  the  wires  in  garrets  and  between 

walls  and  starting  a  fire?  "    I  asked. 
Billy  looked  his  disgust.  "Oh,  rats!" 

he  exclaimed.  "That  same  question  has 
been  asked  me  a  thousand  times  in  the 

past  fifteen  years.  It's  absurd.  In  the 
first  place,  I  have  never  seen  the  insula- 

tion on  electric  light  wires  removed  by 
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rats  and  I  don't  believe  any  one  else  ever 
has.  Rats  might  chew  the  paraffin  and 
cotton  covering  on  bell  wires  carrying 
only  a  weak  battery  current  which  of 
itself  could  not  start  a  fire,  but  they  balk 
at  eating  the  bitter  rubber  compound  on 
lighting  wires.  And  in  the  second  place, 
no  fire  would  occur  even  granting  that 
the  wires  carrying  the  customary  voltage 
of  110  were  stripped  of  their  insulation 
and  laid  bare  on  the  dry  timbers. 

"If  the  circuits  are  properly  fused,  it  is 
hardly  possible  to  set  fire  to  the  building 
with  the  ordinary  low  voltage  current; 

if  you'll  drop  in  the  shop  sometime  I'll 
prove  it  to  you." 

We  left  the  car  at  this  point,  and  as  we 
walked  the  two  blocks  toward  the  scene  of 

the  fire,  Billy  resumed  his  talk. 

"Many  fires  and  accidents  caused  by 
electricity,"  he  contended,  "are  due  to 
carelessness.  Take,  for  an  instance,  the 
blaze  last  week  in  the  Park  View  Hotel. 
That  fire  started  from  an  electric  smooth- 

ing iron  which  had  been  left  on  the  dresser 
with  the  current  turned  on,  while  the 
owner  was  contentedly  eating  her  dinner. 

A  similar  case  is  that  of  Mrs.  Vandergilt's. 
Susie  Vandergilt's  beau  had  called  to  take 
her  to  the  'movies,'  and  Susie,  who  had 
been  primping  her  hair  for  the  occasion, 
forgot  to  turn  off  the  key  on  her  electric 

curling  iron  when  she  left  the  room." 
I  recalled  a  fire  which  had  destroyed  an 

entire  city  block  a  few  summers  ago  and 
for  which  electricity  was  said  to  be 
responsible.  I  asked  Billy  what  he  knew 
about  it. 

"I  know  all  about  it,"  he  declared. 
"That  fire  had  its  origin  in  old  Aleck 
Tightwad's  shoe  shop.  About  a  year 
prior  to  the  fire,  Tightwad  bought  a  32 
candlepower  lamp  from  me  to  use  above 
his  work  bench.  The  lamp  had  become 
dim  from  age  and  constant  use  and  he 
called  me  into  his  shop,  and  complained 
about  it.  As  is  natural  with  an  old  in- 

candescent lamp,  it  became  hot  when 

lighted  and  besides  burned  dimly,  con- 
suming more  current  than  ordinarily. 

1   explained   this  to  Tightwad    and    sug- 

gested that  he  buy  a  new  lamp  or  put  a 
shade  with  a  good  reflecting  interior  on 

the  old  one.  But  he  couldn't  see  it  that 
way.  Times  were  too  hard,  he  said. 
Passing  his  shop  the  next  day,  I  noticed 
that  he  had  equipped  the  old  lamp  with 
a  homemade,  cone  shaped  reflector  fash- 

"Suggested  that  He  Buy  a  New  Lamp" 

ioned  from  a  piece  of  white  paper.  Tight- 

wad's ingenuity  saved  him  about  fifty 
cents  —  the  price  of  a  good  lamp  shade. 
That  night  he  fell  asleep  at  his  bench  and 
the  heat  confined  in  his  make-shift  shade 

started  a  hundred-thousand-dollar  fire." 
Reaching  our  destination,  I  observed 

that  part  of  the  roof  only  was  burned 

from  Mrs.  Enybodie's  house  and  that  the 
light  company's  service  wires  were  still 
intact  on  the  building.  The  transformer 
pole  was  stepped,  and  the  first  thing 
that  Billy  did  was  to  climb  the  pole.  He 
came  down  grinning  from  ear  to  car.  He 
rolled  a  cigarette  with  exaspera  ing 
slowness  and  looked  up  the  street,  where 
a  wagon  containing  three  or  four  linemen 
was  approaching. 

"I'll  have  a  word  or  two  with  the  line 

gang  before  I  tell  you  the  trouble,"  he 
said,  as  he  lit  his  cigarette  and  went 
forward  to  meet  the  wagon. 

At  the  wagon,  Billy  exchanged  a  few 
words  with  the  foreman,  and  when  lie 
returned,  his  grin  seemed  wider  than  ever. 
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"Well?"  I  asked  impatiently,  partly- 
anticipating  his  answer. 

"It  is  just  as  I  thought,"  he  laughed, 
with  an  I-told-you-so  air.  "Mrs.  Eny- 
bodie  locked  up  the  house  and  went  to 

Cooper's  Wells  last  week,  and,  as  a 
matter  of  precaution,  she  had  the  light 
company  disconnect  the  service  wires  on 
the  pole.  Poor  old  electricity,  how  thou 

art  persecuted!" 
I  felt  rather  foolish,  I  must  confess,  but 

with  the  firm's  interest  at  heart,  I  felt 
constrained  to  ask:    " 

"Surely,  Billy,  you  are  not  going  to 

DEPICTING   THE   TITANIC 
DISASTER 

The  sinking  of  the  ship,  Titanic,  April 
14,  1912,  carrying  to  the  bottom  with  it 
1,635  persons  out  of  2,206  on  board,  is 

the  world's  greatest  sea  disaster  and  the 
facts  and  heroic  incidents  surrounding  it 
will  ever  interest.  This  spectacle  in  the 
form  of  a  mighty  panorama  is  presented 
by  the  aid  of  electricity  with  wonderful 
realism  at  Riverview  Park,  Chicago. 

From  the  auditorium  the  observer  looks 
out  upon  the  Atlantic  and  in  the  distance 

present  a  bill  for  this,  are  you?  You 

haven't  done  anything." 
"You  mean,"  he  was  quick  to  retort, 

"you  haven't  got  anything  here  for  me  to 
do.  That's  not  my  lookout.  And  be- 

sides, I've  thrown  in  a  few  dollars'  worth 
of  valuable  information.  Sure,  I'm 
going  to  send  in  my  bill  —  I  need  the 
money. 

But  I'll  tell  you  what  I'll  do,Frank," 
he  amended,  "if  you'll  come  down  to 
the  shop  sometime,  I'll  prove  to  you, 
free  of  cost,  that  electricity  is  the  safest 

of  artificial  illuminants." 
With  which  Billy  swung  onto  a  passing 

car,  and  left  me  to  ponder  on  the  ease 
with  which  a  prejudiced  mind  can  form 
snap  judgments. 

the  Titanic  is  shown  ready  to  leave  South- 
hampton, England.  It  is  early  morning 

of  April  10th.  After  the  sun  rises  the 
giant  ship  moves  out  of  the  harbor  upon 
its  fatal  voyage.  At  the  masthead  flashes 
a  wireless  message.  Presently,  in  the 

distance  the  spectator  sees  an  on-com- 
ing iceberg.  The  ship  strikes  it,  settles 

slowly  as  its  wireless  flashes  the  S.  O.  S. 
while  the  distant  strains  of  a  band  play- 

ing "  Nearer  My  God  to  Thee  "  are  heard. 
Then  with  an  explosion  the  boat  plunges 
from  sight  leaving  the  water  strewn  with 
numberless  lifeboats.  The  arrival  of  the 

Carpathia  and  its  entrance  with  the 
survivors  into  New  York  harbor  conclude 

the  spectacle. 
The    representation    of    the    Titanic 
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weighs  1,700  pounds  and  is  22  feet  long. 
The  total  length  of  the  scenery  used  if 
placed  end  to  end  would  extend  almost 
three  miles.  Behind  the  scenes  is  a  little 

two  horsepower  electric  motor  from  which 
shafting  extends  to  every  point  where 
power  is  required.  The  ocean  is  a  series 
of  semicircular  tiers  of  scenery  kept  in 
motion  by  electric  power  to  immitate  the 
ocean  waves.  Between  these  tiers  are 

tracks  upon  which  are  drawn  by  cables, 
the  ships,  the  landscapes,  the  icebergs 
etc.  The  cables  run  to  cable  drums  and 

by  simply  throwing  in  a  clutch  the 
scenery  and  boats  are  stopped  or  set  in 
motion.  Sunrise,  sunset,  the  night,  the 

lighting  of  the  ships,  the  clouds — all  are 
produced  by  the  application  of  electricity. 

THE  WORLD'S  LARGEST 
NUT-CRACKER 

Although  there  are  many  of  the  so- 
called  rocking  or  balanced  stones  in 
various  parts  of  the  world,  it  is  very 
doubtful  if  there  is  another  so  delicately 
poised  as  the  one  near  Tandil,  in  the 
province  of  Azul,  Argentina.  So  evenly 
is  the  weight  of  this  ten  ton  mass  of 
granite  distributed  around  its  point  of 
contact  with  the  larger  boulder  upon 
which  it  rests  that  the  touch  of  a  child 

may  rock  it  back  and  forth  through  an 
arc  of  several  inches.  The  rock  is  a 

favorite  point  of  meeting  for  paseos  or 
picnic  parties,  and  one  of  the  favorite 
tests  of  the  delicacy  with  which  the  stone 
balances  is  for  one  person  to  hold  a  walnut 
under  it  while  another  tilts  the  great  mass 
gently  down  and  cracks  the  shell. 

The  Nut-Cracker  Rock  Weighs  Ten  Tons 

FLORAL  BOX  ON  TROLLEY  POLE 

In  the  early  part  of  last  summer  the 
Chicago  Association  of  Commerce  issued 

a  booklet  il- 
lustrating the 

possibilities  of 
securing  a 

more  attrac- 
tive city 

through  the 

use  of  orna- 
mental shrubs, 

foliage  plants 
and  flowers  in 
windowboxes. 
A  look  about 

the  loop  dis- trict during 

the  summer 

afforded  plen- 
ty of  evidence 

that  the  sug- 
gestions had 

taken  root 
and  probably 

no  better  of- 
fering to  this 

effect  can  be 
shown  than 

the  accom- 

panying pho- 
tograph which 

goes  quite  be- 
yond the  pro- 

moters'  expectations.  A  neat  wooden 
box  is  placed  about  the  trolley  pole,  is 
partially  filled  with  earth  ami  as  the 
picture  shows,  is  the  home  of  a  mass  o\ 
beautiful  foliage  which  takes  away  the 
plainness  o(  the  pole.  This  picture  was 
taken   at    State  ami    fackson, 

Quite 

sfreshing  in  the  City's Turmoil 
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PROTECTING  THE  LIVES  OF 

200,000  STEEL  WORKERS 

In  the  years  that  'the  manufacture  and 
use  of  steel  has  been  developing  to  be- 

come the  real  romance  of  American 

industrial  life,  worker  after  worker  has 
paid  with  his  life  for  the  products  that 
flow  from  the  plants  in  a  steady  stream, 
for  use  in  every  portion  of  the  globe. 

Accidents  have  been  many,  and  thou- 
sands of  workmen  have  found  themselves 

disabled  for  life  after  only  a  day's  work. 
Six  years  ago  the  United  States  Steel 

Corporation  realized  that  the  time  had 
come  when  something  must  be  done  to 

Track  Target  and 
De-Railer  Where 
Extreme  Precau- 

tions are  Necessary 
to  Protect  Work- 
men 

How  the  Planer  is  made  Safe  by  a 
Steel  Guard 

reduce  the  accident  and 

death  rate  among  the  200,- 
000  workers. 

"Safety  First"  became 
the  motto  under  which  the 

corporation  proceeded  to 
eliminate  the  numerous  ac- 

cidents, and,  as  far  as  pos- 
sible, make  safe  the  manu- 

facture of  steel.  Since  then 

work  in  the  plants  and 
mines  has  been  almost 
revolutionized    under     the 

Heavy  Belts  are  made  Safe,  too,  by 
Running  Them  Through  a  Steel  Box 

Ripping  Boards  in  the  Carpenter  Shop  by  Aid  of  a  Device  which  makes  the 
Operation  Perfectly  Safe 
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guidance  of  "  safety  experts  "  whose 
only  duty  has  been  to  devise  means 
for  protecting  the  workmen,  with  the 
result  that  there  has  been  a  reduc- 

tion of  1,15  per  cent  in  serious  acci- 
dents. This  on  a  basis  of  200,000  em- 
ployees, means  that  2,300  workmen  now 

escape  serious  or  fatal  injury  every  year 
who  would  have  suffered  under  the  system 

of  working  in  vogue  before  the  "safety 
experts"  were  employed. 
The  accompanying  illustrations  are 

typical  examples  of  the  safety  devices 
which  have  been  perfected  and  put  in  use 
for  the  protection  of  the  steel  workers. 

maintenance  and  operating  is  much  less 
than  either  storage  battery  or  trolley  car. 

FIRST  TRACKLESS  TROLLEY 
IN  WISCONSIN 

This  is  one  of  the  trolley  buses  used  by 

the  Merrill  Railway  and  Lighting  Com- 
pany at  Merrill,  Wis.,  to  feed  the  street 

railway  line  from  a  portion  of  the  city 
that  did  not  furnish  enough  traffic  to 
pay  for  the  extension  of  the  regular  line. 
The  bus  is  an  eighteen  passenger,  one 
front  entrance,  single  operator  car,  with 
heavy  solid  rubber  tires  single  in  front 
and  double  on  the  rear  wheels.  The 

motor  is  a  special  auto  type,  500  volt,  12 
horsepower,  series  motor  and  is  controlled 
by  a  five  jack  shaft  through  a  universal 
shaft  and  bevel  gear. 

It  is  the  first  installation  of  its  kind  in 

Wisconsin,  although  the  type  has  been 

recognized  in  Europe  as  the  only  trans- 

portation' system  that  is  practicable  for 
sparsely  settled  districts,  as  the  cost  of 

Trackless  Trolley 
at  Merrill, 

Wis. 

BOXING  AN  ELECTRIC  FOR 
FOREIGN  SHIPMENT 

Boxing  a  s$3,500  automobile  for  ship- 
ment to  a  distant  part  of  the  world  is  an 

important  piece  of  work,  since  electric 

Q$ Elf & 
Boxed  Ready  for  Japan 

automobiles  are  not  primarily  designed 
to  be  lifted  by  derrick  and  dropped 
roughly  down  the  hatchway  of  an  ocean 

going  ship. 
The  illustration  shows  a  Waverly 

electric  ready  to  be  shipped  to  Japan,  with 
wheels  removed  and  axles  resting  in  a 
heavy  oak  framework  that  is  bolted  to 
the  outside  box.  The  latter  is  built  of 
matched  pine  with  a  lining  of  tar  paper, 
firmly  braced  and  all  very  substantially 
constructed. 



LEARNING  THE  RULES  OF  THE  SEA 
Learning  the  duties  of  naval  militiamen 

on  land  appears  on  the  face  of  it  rather  a 
paradox.     How  can  a  Jack  Tar  acquire 

is  much  too  brief  to  make  really  efficient 
sailors.  To  accomplish  any  training  of 
this  kind  really  worth  while  means  at 

(1)  Pointing  out  the 
Range  Finder  on  the 
Fire    Control     Masts. 

(2)  Quartermaster  and 

the  knowledge  of  a  ship  except  on  ship- 
board? 

Yet  it  can  be  done  and  is  being  accom- 
plished quite  successfully  in  New  York 

City  in  a  most  novel  manner.  For  a  few 
weeks  every  summer  our  citizen  sailors 

take  to  the  sea  if  the  national  govern- 
ment is  generous  enough  to  loan  them  a 

ship  for  the  purpose,  which  is  not  always. 
But  this  experience  at  sea,  when  offered, 

Signal  Boys  on  the  Bridge.     (3)    "Hear- 
ing the  Lead "  with  a  Practice   Dummy. 

(4)  Studying     the     Compass     Diagram. 
(5)  Vessels   in    Column  —  for    Studying 
Evolutions 

least  some  work  done  all  the  year  round. 
Consequently  Lieutenant  Commander 

Martin  of  the  second  battalion  of  the  New 

York  naval  militia  hit  upon  the  plan  of 
teaching  his  men  the  rules  of  the  sea  in 
one  of  the  Brooklyn  armories. 

To  represent  the  actual  conditions  as 

nearly  as  possible  which  exist  on  a  man- 
of-war,  Commander  Martin  determined  to 
use  carefully  constructed,  self-propelled, 
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miniature  battleships,  which,  maneuvering 

on  the  armory  floor,  simulated  wonder- 
fully well  the  movements  of  real  ships. 

The  little  vessels,  which  the  commander 
has  caused  to  be  built  for  the  use  of  his 

men,  are  fully  equipped  in  every  partic- 
ular with  the  proper  complement  of  guns, 

basket  fighting  top  masts,  the  regulation 
running  lights,  etc.  Thus  in  handling 
these  little  ships  the  naval  militiamen 
learn  the  duties  of  Jack  Tar  at  first  hand 
or  under  almost  the  actual  conditions  as 

they  exist  at  sea.  All  that  is  lacking  is 
the  rolling  sea,  which,  truth  to  tell,  a  few 
of  the  would-be  sailors  are  just  as  pleased 
to  escape,  for  some  of  them  are  by  no 
means  immune  from  sea  sickness  although 
of  course  like  good  sailors  they  would  not 
acknowledge  it. 

As  the  ships  with  lights  lit  are  maneu- 
vered from  one  end  of  the  armory  to  the 

other,  the  men  learn  the  rules  of  the  road 
at  sea. 

"Green  to  green  or  red  to  red, 
Perfect  safety,  go  ahead!" 

Thus  when  the  time  comes  during  the 
summer  course,  they  are  fully  qualified 
to  take  the  wheel  on  a  real  man-of-war 
and  handle  it  with  as  much  knowledge  as 
that  gained  by  most  Jack  Tars  at  sea 
alone. 

The  miniature  battleships  not  being 
high  enough  from  the  floor  for  the  purpose, 
the  militiamen  learn  from  a  convenient 

balcony  how  to  heave  the  lead  and  soon 
become  so  efficient  at  it  that  when  the 

gunboat  is  put  in  commission  for  the 
summer  cruise  they  are  veterans  at  this 
line  of  work. 

On  the  floor  of  the  armory  the  citizen 
sailors  acquire  a  thorough  knowledge  of 

the  sea's  traffic  rules  and  also  perfect 
themselves  in  signal  work  and  small  arm 

practice. 

Before  learning  the  sea's  "rules  of  the 
road''  the  men  of  the  naval  militia  must 
know  how  td  name  the  points  of  the 

compass  in  correct  succession  —  or,  in  sea 

lingo,  to  "box"  it.  For  this  purpose  a 
huge  compass  has  been  marked  out  on  the 
armory  floor  and  a  quartermaster  beaches 

the  recruits  to  understand  that  north  by 
east  is  quite  another  story  from  east  by 
north. 

Against  one  of  the  walls  of  the  armory 
a  fully  equipped  signal  bridge,  just  like  a 
man-o' -war's  and  almost  actual  size,  has 
been  built.  Here  the  signal  gang,  a 

fraternity  by  itself,  learn  their  p's  and 
q's,  whether  spelled  by  bunting  or  lights. 

The  mechanism  of  a  modern  gun  is 
intricate,  and  the  efficient  gun  crew  must 
be  able  to  quickly  take  down  and  assemble 
its  movable  parts.  For  this  purpose  a 
real  gun  similar  in  type  to  those  found  on 
many  of  our  gunboats  and  fully  supplied 
with  all  its  intricate  mechanism  has  been 
secured  and  fastened  to  the  floor  of  the 

armory  just  like  it  would  be  to  the  deck  of 
a  ship.  During  the  drills  a  junior  officer 
explains,  on  this  gun,  fully  to  the  men, 
the  technique  of  breech  blocks,  sights  and 
other  gear.  Thus  it  will  be  seen  that  to 
the  New  York  naval  militiamen  at  least 

life  is  not  all  beer  and  skittles,  but  mostly 
hard  work. 

HAS  NO  CURRENT  OF 

ELECTRICE 

A  sad  tale  of  disappointment  is  con- 
tained in  the  following  communication 

received  by  a  La  Crosse  (Wis.)  electrical 
firm  from  a  farm  customer.  The  son  of 

the  soil,  it  seems,  had  ordered  a  lamp 

fitting  while  under  an  impression  some- 
what similar  to  that  of  the  Kansas 

farmer  who  bought  a  motor  to  do  his 

farm  work,  although  there  wasn't  a 
power  wire  within  25  miles.  The  Wis- 

consin agriculturist  "came  back"  as 
follows:  "Dear  Sir,  this  letter  is  to  ac- 
knolage  to  you  of  the  recept  of  your  two 
ball  adjusters  but  in  addition  I  will  make 
you  understand  that  I  misunderstood 
you.  I  thought  that  it  was  a  lamp  by 
itselph  and  not  a  aparatus  which  is  of 
no  use  to  me  as  I  have  no  curent  of  elec- 
trice  so  yon  sec.  I  want  to  send  them 
back  to  you  again  ami  you  send  my 
money  back  to  and  nothing  more  to  say 

your  trnlly." 



These  tanks  are  held  in  the  relative  positions  shown.  As 
the  waves  rise  and  fall  along  the  dotted  line  air  is  first  ad- 

mitted through  a  check  valve  in  the  vertical  pipe  at  the  left, 
and  then  compressed  and  caused  to  flow  continuously 
through  the  system  and  out  through  the  pipe  at  the  right. 
—Patented  by  C.  H.  Kierter,  May  4,  1886 

Machines  for  Utilizing  Wave 
Power 

BY  JACK  BAUM 

In  the  United  States  Patent  Office  at 

Washington  there  are  over  four  hundred 
patents  issued  covering  various  ideas, 

machines  and  apparatus  for  the  utiliza- 
tion of  wave  power.  Since  the  earliest 

times,  when  the  Phoenicians  first  began 

to  navigate  the  blue  waters  of  the  Medi- 
terranean in  their  crude  caravels,  men  have 

realized  the  enormous  energy  and  the 
incalculable  power  of  the  waves  and 

tides  going  to  waste  at  their  very  thresh- 
olds. 

There  have  been  many  inventions  and 

seeming  mechanical  impossibilities  per- 
fected and  put  into  daily  use  that  appear 

much  more  complicated  and  impossible 
than  the  perfecting  of  a  motor  to  be  run 
by  the  action  of  the  waves  and  yet  the 
problem  has  not  been  solved  in  a  practical 
way.  The  competition  is  still  open.  The 
secret  is  still  hidden,  to  be  discovered  and 
put  into  use  by  some  unknown  inventor 
with  a  spark  of  the  Divine  Fire  and  the 
courage  to  go  ahead  in  the  face  of  all 

precedent. 
Some  time  ago  an  Italian  army  engin- 

eer read  a  paper  before  a  very  learned 
society  in  which  he  stated  that  wave 
power  was  too  intermittent,  unsteady, 
pliant  and  lacking  in  force  to  ever  prove 
advantageous  for  use  in  a  practical  way. 
He  brought  some  very  plausible  and 
clever  arguments  to  bear,  but  he  did  not 
convince.  For  who  that  has  ever  seen 

the  waves  lift  a  barge  loaded  with  coal 
weighing  many  tons  upon  their  rise  and 

fall  as  easily  as  a  fisherman's  cork  could 
have  anything  but  the  most  profound 
respect  for  the  inherent  power  of  those 
waves? 

The  main  idea  that  many  inventors 
have  endeavored  to  apply  in  building  a 
wave  motor  is  that  of  a  float  working  on 
the  end  of  a  lever,  which,  in  its  rise  and 
fall  upon  the  waves,  compresses  air  in  a 

The  vertical  movement  of  a  huge  float  operates,  through 

a  complicated  gearing  system  a  large  number  of  air  com- 
pressor pumps. — Patented  by  E.  T.  Odom,  April  6,  1909 

tank.  It  may  be  safely  said  that  the 
majority  of  wave  motors  are  built  upon 
this  principle,  with,  of  course,  many 
modifications,  enlargements  and  varia- 

tions. Others,  relying-  more  upon  the 
tides,  have  as  their  underlying  principle 
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A  large  number  of  floats,  each  containing  a  specially  constructed  fluid  compressing  device,  operated  by  the  action 
of  the  waves,  are  all  connected  by  flexible  conduits  to  a  power  station  on  the  shore.  The  power  generated  by  the 

individual  units  is  here  collected.— Patented  by  Herbert  E.  Rider,  October  18,  1898. 

Two  oscilating  floats  are  tipped  at  an  angle  to  each  other 
by  the  action  of  the  waves.  In  doing  this  they  rotate  the 
shafts  in  the  ends  of  the  steel  truss  and  this  rotary  motion 

is  translated  into  an  air  compressor  system. — Patented  by 
F.  O.  Rusling,  June  25,  1895. 

An  odd,  buoy  like  float  contains 
an  air  pressure  chamber  as  shown. 
The  rising  water  forces  air  into  the 

pressure  system.  —  Patented  by  G- 
H.  W.  Doose,  October  10,  1911. 

In  a  float  arrangement  are  compart- 
ments in  which  air  is  compressed  by  the 

waves  flowing  into  them.  This  air 
pressure  actuates  a  wheel  which  in  turn 

operates  a  regulation  air  pump  for  de- 
livering the  power.  —  Patented  by  D. 

Beckers,  September  13,  1898. 

A  boat  like  float  contains 
pressure  chambers  in  which 
the  waves  act  to  transmit 

compressed  air  through  the 
long  tube  to  an  air  motor  on 
shore,  which  in  turn  operates 

a  dynamo. — Patented  by  D. 
G.  Weems,  March  29,  1004. 
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different  mechanisms  for  utilizing  the 
potential  energy  gained  when  the  rising 
waters  in  a  large  tank  or  other  vessel 
flow  out  after  having  been  raised  to 
a  higher  level  by  the  action  of  the 
tide. 

If  a  practical  wave  motor  could  be 
built  it  would  mean  the  annual  saving  of 
millions  of  dollars  that  are  now  expended 
in  the  purchase  of  fuel  for  the  generating 
of  power.  The  saving  it  would  mean  to  a 
city  like  New  York,  or  any  other  seacoast 
town,  would  be  almost  incalculable; 
dynamos  could  be  run  by  wave  power 
electricity  generated  at  practically  no 
cost  and  the  giant  machines  that  are  used 
in  the  manufacture  of  the  commodities 

of  commerce  be  turned  and  operated 

without  the  present  enormous  expendi- 
ture that  goes  for  coal  and  other  fuels. 

All  our  large  manufacturing  industries 
and  inland  mills  would  naturally  gravi- 

tate to  the  sea  coast,  where  power  could 
be  secured  for  little  or  nothing.  They 
could  afford  to  sell  their  product  cheaper. 
It  might  even  lower  the  high  cost  of living. 

It  has  been  estimated  by  long  and  close 
observation  that  the  number  of  calm 

days  during  the  year  when  there  are  no 
waves,  and  the  regular  ocean  swells  are 

at  rest,  is  so  small  as  to  be  almost  neg- 
ligable. 

The  problem  of  wave  motors  is  in  no 

sense  allied  to  that  of  the  "mechanical 

banshee, "  perpetual  motion,  for,  in  the 
motion  of  the  waves  we  have  an  absolute 

and  tangible  power,  and  we  only  lack  a 
practical  way  in  which  to  harness  and 
apply  that  power  and  make  it  do  work. 
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LEWIN'S  RESUSCITATION 
APPARATUS 

Prof.  L.  Lewin's  method  for  re- 
suscitating persons  from  apparent 

death  is  the  latest  idea  of  the  kind, 

and  is  attracting  atten- 
tion in  Germany  as  well 

as  in  other  countries.  It 
.is  intended  to  be  used 

not  only  in  cases  of  ap- 
parent drowning,  but  also 

for  asphyxia.  In  Dr. 

Lewin's  apparatus  the 
person  is  put  through 
scientifically  combined 
movements  in  order  to 
restore  the  breathing  and 
also  the  circulation  of  the 

blood,  and  it  has  the 
advantage  of  being 
worked  with  a  very  small 
amount  of  power. 

The  man  is  laid  upon 
the   light    and    portable 
table  device  and  held  in 

position  by  suitable 
straps  which  are  quickly 
put  in  place.     Then  the  pivoted  table 
is  turned  down  so  as  to  place  the 
patient  head  downwards,  and  in  this 

position    the    movement    which    the      -J 
body  is  obliged  to  take  is  just  the 
proper   one   for    allowing   water    or 
other  fluid  to  run  out  from  the  nose 

and    mouth,   not   only   by   its    own 
natural  weight  but  from  the  fact  that  the 

lower  part  of  the  trunk  is  strongly  com- 
pressed when  in  this  position,  so  as  to 

drive  out  the  water. 
After  ten  or  20  seconds  in  this  reversed 

position,  the  table  is  pivoted  around  so  as 
to  bring  the  body  in  a  slanting  and  nearly 
upright  position,  and  here  the  lower 
internal  organs  now  fall  down  so  as  to 
increase  the  lung  space  and  draw  air  into 
the  lungs.  Then  the  table  is  reversed 
to  the  first  position  in  order  to  empty  the 
lungs  as  before  by  compressing  the  chest, 
as  we  have  just  seen,  and  these  move- 

ments are  kept  up. 

BENZOL-ELECTRIC     TRAIN 
THE  KHEDIVE 

FOR 

A  very  fine  motor  train  of  novel  equip- 
ment has  just  been  built  for  H.  H.,  the 

Khedive  of  Egypt,  by  the  Metropolitan 
Carriage,  Wagon  and  Finance  Co.,  Ltd., 

of  Birmingham,  England.  The  train  con- 
sists of  two  carriages,  one  saloon  car  am! 

one  composite  car,  arranged  to  drive 

coupled  together  under  a  special  Inn  >l 
electric  system  devised  by  the  AUgemeine 
Elektricitats-Gesellschaft  of  Berlin. 
Each  carriage  is  driven  by  means  of  one 
four-wheeled,  two-motor  bogie. 
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FEEDERS   OF   THE  WOOLWORTH 

BUILDING 

t  This    diagram 

55  A  will  be  of  inter- 

^H^  est  even  to  the 
non-technical 

reader,  for  it  rep- 
resents the  gen- 

eral plan  of  run- 
ning the  electric 

feeders  to  the 

world's  highest 
office  building— 
the  Woolworth 
Building  in  New 
York. 

As     will     be 

seen,  the  dyna- mos     supplying 
the   current  are 
located  far  down 
below     street 
level.        Then, 

rising     above 
them     like     a 

mighty       tree, 
is    the   main 
trunk  line  and 
the    branching 

feeders — up 
and  up  to  the 
55th  story. 

It     was     no 

simple  task  to 

design  and  in- 
stall this  "ver- 

tical"    trunk 
line    which, 

with    its    feed- 
ers, supplies  no 

less  than  12,000 
outlets.    These 
are  principally 
for  lights,  and 

the  lighting 

load  repre- 
sents  4  5  0 

k.w.,  about 

590   horse- 

llSHSII  iRi 

.33 

power. 

SOME    REMARKABLE    ELECTRIC 

SIGNS 

Three  illustrations  are  given  here  of 

large  and  striking  electric  signs  shown 
nightly  in  Chicago.  The  one  with  the 
girl  at  the  washing  machine  is  on  top  of 

the  Commonwealth  Edison  Company's 
Market  Street  substation  looking  towards 
the  river.  The  figure  is  40  feet  high  on  a 
structure  50  feet  high  and  60  feet  wide. 

The  illumination  is  nearly  12,000  candle- 
power,  from  2,732  tungsten  lamps  with 
color  caps  and  flashing  effects  which  make 
the  clothes  to  appear  as  passing  through 
the  wringing  machine.  There  is  also  a 
motograph  at  the  bottom  by  means  of 
which  a  different  inscription  appears  each 

night,  the'  announcement  moving  along  * steadily  and  appearing  as  an  endless 
chain  of  words  as  though  on  a  continuous 
trolley. 

The  Harrison  Street  sign  of  the  Com- 
monwealth Edison  Company  as  illustrat- 

ed here  is  also  another  huge  affair,  50  feet 

by  280  feet  with  over  3,300  lamps  in  it. 
The  locomotive  sign  of  which  an  illus- 

tration is  also  given  is,  however,  probably 
the  most  interesting  and  beautiful  ever 
seen  in  Chicago.  It  stands  on  Chicago 
and  Northwestern  Railway  Company 

property  by  the  Rush  Street  bridge  and  is 

a  plain  advertisement  of  that  company's 
speedy  trains.  A  photograph  cannot  do 
justice  to  the  motion  effect,  which  may  be 
briefly  described  as  follows:  With  the 
semaphore  or  block  signal  set  against  the 

engine  it  stands  with  all  parts  motion- 

less except  the  small  cloud  of  steam  and  ' smoke  issuing  from  the  stack.  Suddenly 
the  block  is  raised,  the  red  light  in  it 

changes  to  green,  the  back  pressure  of 
steam  in  the  cylinder  exhausts  down  by 
the  track  and  every  wheel  shown  in  the 

picture  begins  to  revolve.  As  this  occurs 
the  smoke  from  the  stack  takes  a  fleeting 
backward  course  over  the  top  of  the  cab 

and  tender.  The  lighting  effect'  is  such 
that  the  engineer  practically  disappears 
from  the  lower  position  and  is  seen  more 
strongly  in  the  cab  window.    It  is  indeed 
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Northwestern  Engine  Full  Size 

a  wonderful  affair  and  is  the  admiration 

of  all  beholders,  being  built  to  full  size. 
The  largest  sign  in  Chicago  in  so  far  as 

length  is  concerned  is  that  on  top  of  the 
Montgomery  Ward  Building  at  Chicago 
Avenue  bridge.  The  firm  name  appears 
in  letters  ten  feet  high  and  700  feet  long. 
Over  2,000  ten  watt  tungsten  lamps  are 
used  for  it.  Another  large  and  prominent 
sign  is  that  on  the  Sears,  Roebuck  & 
Company  building  on  the  west  side  of  the 
city.  It  is  246  feet  long  by  four  feet  high 
and  contains  500  lamps. 

AN  ELECTRICAL  SCARECROW 

In  the  crowded  Orient,  where  nine 

tenths  of  the  people  live  a  hand-to-mouth 
existence,  the  protection  of  the  growing 
crops  from  both  feathered  and  four  footed 
robbers  is  a  really  serious  problem,  and 
out  of  necessity  have  grown  some  very 
ingenious  contrivances.  In  China  one 

may  see  a  peasant  farmer  sitting  quietly 
in  the  middle  of  his  diminutive  paddy 
patch  and  scaring  off  the  rice  birds  by 
pulling  a  series  of  strings  which,  radiating 
from  him  like  the  spokes  of  a  wheel, 
jangle  tin  cans  full   of  stones  at   their 

The  Harrison  Street  Sign 

further  ends.  In  Borneo,  in  places  where 

there  is  running  water,  the  Dyaks  con- 
trive to  make  a  flexible  bamboo  vibrating 

in  the  current  shake  cocoanut  rattles  in 

their  mango  trees,  the  connection  being 
made  by  a  strand  of  thin  liana  or  creeper. 
It  remained,  however,  for  a  Yankee 
electrical  engineer  who  was  engaged  at 
the  hydro-electric  plant  in  Mysore, 
India,  to  bring  out  something  really  tip 
to  date  in  the  way  of  a  scarecrow. 

The  vegetable  patch  upon  which  the 
several  Americans  at  the  plant  in  question 
depended  for  their  table  supply,  was 
constantly  being  raided  by  birds  and 
monkeys.  None  of  these  paid  the  least 

attention  to  ordinary  types  of  scare- 
crows. 

Posts  about  five  feet  in  height  were  se 
at  the  proper  strategic  points  and  on  top 
of  these,  arranged  to  revolve  horizontally, 
two  bladed  electric  fans  were  installed. 

Above  these,  skulls,  wearing  old  pith 
sun  helmets  were  rigged,  while  the  posl  • 
themselves  were  dressed  up  in  imitatio 
of  khaki  clad,  native  policemen.  The 
blades  of  the  fan  were  passed  through  the 
arms  of  the  jacket  ami  formed  the 
shoulders.    Two  small  bulbs  at  the  eyes 
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of  each  skull  were  arranged  to  wink 
alternately,  while  each  revolution  of  the 
fan  was  made  to  trip  a  hammer  which 
struck  a  gong. 

The  first  few  nights  that  these  veri- 
table whirling  dervishes  were  operated 

they  were  not  only  successful  in  driving 
all  the  birds  and  monkeys  to  a  distance, 
but  in  depopulating  several  small  native 
villages  upon  which  the  plant  depended 
for  help  as  well.  When  the  latter  had 
been  reassured,  the  pendulum  swung  the 
other  way,  and  for  weeks  the  clever 

Yankees  were  compelled  to  receive  dele- 
gations from  all  the  villages  of  the 

countryside  begging  that  spinning  fire 
devils  be  erected  to  protect  their  fields. 

TELEPHONE  TRANSMITTER 

WORKS  UNDER  WATER 

One  of  the  illustrations  shows  a  unique 
waterproof  telephone  transmitter,  with- 

out guard  or  back  shell,  submerged  in  a 
fish  globe  filled  with  water.  This  trans- 

mitter was  connected  directly  to  the 
regular  hotel  telephone  and  the  operator 
was  requested  to  get  a  certain  number  in 
New  York  City.  The  transmitter  was 
connected  with  a  testing  set,  adjusted  for 
use  on  a  long  distance  telephone  line  and 
operated  by  two  sets  of  fifteen  dry  cells, 
each  set  in  series,  and  both  sets  connected 
in  multiple. 

The  room  at  the  hotel  was  fitted  with 

the  usual  telephone  subscriber's  set  and 
the  waterproof  transmitter,  through  the 
testing  set,  was  connected  with  the  city 
telephone  line. 

It  is  stated  that  the  Chicago  operator 
was  requested  to  connect  with  a  certain 
office  in  New  York  and  the  following 
tests  were  made :  Talking  in  an  ordinary 
tone,  six  inches  away  from  the  fish  globe, 
against  the  submerged  transmitter,  a 
conversation  was  carried  on  for  over  five 

minutes  and  New  York  reported  that  the 
transmission  was  perfectly  distinct,  clear 
and  the  voice  heard  in  natural  tones. 

Locally,  at  the  hotel  in  Chicago,  a  line 
to  which  a  receiver  was  attached  was 

connected  up  and  taken  into  an  adjoining 
room.  The  ticking  of  a  watch  held 
against  the  side  of  the  fish  globe  could  be 
distinctly  heard. 

It  is  claimed  that  the  transmitter  was 

submerged  from  3  p.  m.  until  Thursday 

A 
Telephone  Transmitter  which  Works  under  Water 

at  6  p.  m.,  or  75  consecutive  hours.  The 
transmitter  was  taken  back  to  New  York 

and  at  10  a.  m.  Wednesday,  again  sub- 
merged in  a  globe  filled  with  water  and 

has  given  perfect  transmission  at  all  times. 

IMITATION 

Imitation  is  a  habit.  It  is  a  habit  that 

is  quite  expensive  most  of  the  time.  It  is 
a  habit,  too,  which  deteriorates  the  men- 

tality; weakens,  starves  and  cheats  it. 

It  is  a  habit  we  seldom  outgrow  or 'over- come, once  it  is  formed. 
It  is  imitation  that  keeps  back  the 

more  rapid  progress  of  electricity.  Not 

one  manufacturer  imitating  another  man- 
ufacturer, but  neighbor  waiting  to  imitate 

neighbor.  Waiting!  Yes,  waiting  to 
imitate.  Electricity  and  its  application 
appeals  to  the  reason.  It  seems  better 
than  anything  else.  But  neighbor  Jones 
uses  it  only  for  lights,  or  neighbor  Smith 
is  just  waiting.  So  Brown  waits  to 
imitate.    Who  loses? — The  Silk  Cord. 
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Filming  "Hamlet"  a  Tremen- 
dous Undertaking 

Shakespeare  was  not  only  what  Ben  served  up  to  the  multitudes,  who  in  many 
Jonson  denominates  him,  the  cases  have  never  before  seen  the  great 

"Soul  of  the  age,  tragedy  enacted. 
The  applause,  delight  and  wonder  of  our  stage,"  When     the     Gaumont     Company     of 
but  to  this  hour  the  constant  companion  France  undertook  to  film  a  subject  of 

0    " — Q 

In  Making  the  Film  for  the  Ghost  Scene,  Hamlet  and  the  Ghost  had  to  be  Photographe 
Successive  Positions  by  Count,  All  Timed  to   the  Second 

Separately,  Taking  The 

of  the  contemplative,  as  well  as  the  gay 
associate  of  the  gay  and  the  happy.  And 
now,  through  the  medium  of  motion 

pictures,  "Hamlet,"  one  of  Shakespeare's 
greatest  plays,  is  to  be  immortalized  in 

film,  and  in  the  form  of  "canned  drama" 

such  magnitude  and  power,  ii  selected 
no  less  a  personage  than  Sir  Johnston 
Forbes- Robertson  to  enact  the  role  ot 
Hamlet,  and  his  talented  wife,  Lady 

Forbes-Robertson.)  better  known  to 
theater-goers   as  Miss  Gertrude  Elliott. 
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A  Complete  Reconstruction  of  Elsinore  Castle   was  Necessary 

to  play  the  part  of  Ophelia.  Supporting 
the  two  great  English  stars  will  be  the 
full  Drury  Lane  Company  from  the 
Drury  Lane  Theater  of  London. 
Though  Messrs.  Gaumont  conceived 

the  idea  of  filming  "Hamlet "  and  engaged 
all  the  players  who  appeared  in  the  big 
production,  the  work  of  photographing 
the  scenes  was  turned  over  to  Mr.  Cecil 

Hepworth,  the  greatest  British  producer 
of  cinematograph  plays,,  whom  they 
deemed  fully  capable  of  carrying  through 

successfully  this  most  difficult  and  im- 
portant undertaking. 

Immediately  upon  learning  that  he  had 
been  commissioned  to  superintend  the 
production,  Mr.  Hepworth  went  to  the 
British  Museum  to  consult  various  au- 

thorities as  to  the  conditions  of  life  in 

Denmark  at  the  time  in  which  the  play 
is  laid. 

He  very  soon  found,  however,  that  he 
would    have    to    abandon    the    idea    of 

going  to  primary  sources,  as  Shakespeare 
had  so  Elizabethanized  the  story  that 
historical  records  were  virtually  useless  in 
preparing  an  adaptation  of  the  play. 

Therefore,  the  lines  of  Forbes-Robert- 
son's own  production  of  Hamlet  were 

followed  throughout,  though  of  course  it 

had  to  be  changed  tremendously  in  de- 
tail, for  in  filming  the  story  words  must 

all  be  translated  into  action. 

In  preparing  the  backgrounds  for  the 
various  scenes,  the  beautiful  scenery 

painted  by  Hawes  Craven  for  Forbes- 
Robertson's  production  was  used  as  a 
model  for  the  studio  sets,  though  in  place 
of  flat  cloths  Mr.  Hepworth  had  to  use 
solids,  including  many  huge  carved 
Norman  columns  two  feet  six  inches  in 
diameter. 

In  a  dip  of  the  cliffs  of  the  old  Dorset 

fishing  village,  at  Lul worth  Cove,  Eng- 
land, with  the  little  villages  of  Wey- 

mouth and  Portland  in  the  background, 
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a  complete  reconstruction  of  Elsinore 
Castle  was  built  up,  though  the  site 
selected  was  so  secluded  that  all  the 

building  materials  had  to  be  carried  over 
a  Sort  of  rugged  mountain  pass.  As  the 
plaster  alone  weighed  two  tons,  it  is  not 
hard  to  believe  that  this  was  no  light 
matter. 

Some  of  the  other  outdoor  scenes  were 

taken  at  Hartsbourne  Manor,  the  resi- 
dence of  Miss  Maxine  Elliott,  Lady 

Robertson's  sister.  The  orchard  scene 
was  enacted  in  a  private  garden  at 
Halliford-on-Thames  where  the  condi- 

tions needed  were  found  —  a  beautiful  old 
apple  tree,  of  such  shape  and  size  as 
would  go  well  in  the  picture,  overhanging 
a  smooth  lawn,  such  as  one  might  expect 

to  find  in  the  grounds  of  a  king's  palace. 
Ophelia  "died"  in  the  stream  at  Harts  - 
bourne  Manor,  where 

also  she  was  "buried" 
—  in  a  real  grave  beside 
a  real  church,  specially 
erected.  The  scene  in 

which  Ophelia  is  seen 
by  the  Queen,  gathering 
flowers,  was  taken  by 
the  side  of  a  private 
lake  at  Walton-on- 
Thames,  while  all  the 
interiors,  of  course,  were 
produced  in  the  exten- 

sive studios  of  the 

Hep  worth  Company. 
Forbes-Robertson,  it 

might  have  been  ex- 
pected, would  be  sadly 

hampered  in  picture  work  on  account  of 
the  fact  that  he  was  suddenly  deprived  of 

the  use  of  Shakespeare 'swords  and  his  own 
magnificent  voice,  but  having  worked  in 
two  entirely  different  media,  for  it  is  well 
known  that  he  is  a  painter  of  no  mean 
achievement  as  well  as  one  of  the  finest 

actors  of  the  legitimate  stage,  he  was 
able  to  quickly  adapt  himself  to  the 
c  xigencies  of  cinematography  and  to  tell 
Ins  story  with  dramatic  emphasis  and 
effect,  despite  the  unfamiliarity  of  his 
surroundings. 

To  those  who  are  familiar  with  the 

production  of  motion  pictures  it  will  be 
sufficient  to  indicate  some  of  the  difficul- 

ties encountered,  to  say  that  the  work 
included  some  of  the  most  difficult  trick 

work  known  to  the  realm  of  pictures,  and 
that,  not  in  a  comfortable  studio,  fully 
equipped  for  it  and  with  a  set  of  actors 
trained  to  the  work  and  incidentally,  to 
the  long  waits  which  are  inseparable  from 
it,  but  out  on  the  windy  seashore,  with 
people  who  are  not  used  to  being  told 
what  they  have  to  do,  and  not  used  to 
being  kept  waiting  for  long  hours. 

For  instance,  where  Forbes-Robertson 

sees  the  ghost  of  Hamlet's  father  on  the 
ramparts  of  the  castle  at  Elsinore,  he 
had  to  do  all  the  work  without  any 
visible  ghost  at  all.  He  had  to  learn  by 

heart  that  the  ghost  was  in  such-and-such 

Photographing  a  Scene  with  Two  Cameras 

a  position  on  such-and-such  a  count  — 
for  the  only  cues  he  got  were  the  counting 
of  the  seconds  as  the  film  was  turned 

through  the  camera.  Then,  later  on. 
when  all  this  scene  was  finished,  the  stage 
with  the  castle  had  to  be  transformed 

into  a  huge  dark  room  —  a  cage  lined 
entirely  with  black  velvet  —  while  the 
ghost  walked  over  the  ground  to  the  same 
dismal  counting.  If  either  actor  or  ghost 
had  been  a  second  out  <.^i  lime,  the  result 

would  have  been  spoiled,  lor  Hamlet's eves  must    follow  the  i;hosi    in    riveted 
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Clod  "    Taken  During  Actual   Skirmishing  Between  the  Federal    and  Revolutionary  Forces in   Mexico 

attention  wherever  he  goes.  The  result 
on  the  screen  will  show  that  the  require- 

ments of  the  case  were  carried  out  with 

absolute  fidelity  by  everyone  concerned. 
But  it  was  not  done  the  first  time,  nor  the 
second. 

There  is  one  very  notable  advantage 
which  the  motion  picture  camera  has  over 
the  stage,  especially  in  portraying  the 
drama  of  such  a  man  as  Forbes-Robert- 

son, for  whereas  in  the  latter  case  he  has 
of  necessity  to  exaggerate  his  normal 
actions  sufficiently  to  reach  the  most 
distant  parts  of  a  huge  theater,  when  he 
is  dealing  with  the  camera  it  is  only 
necessary  that  his  gesture  be  sufficiently 
marked  to  be  recorded  by  an  instrument 
from  ten  to  eleven  feet  away.  Forbes- 
Robertson  adapted  himself  to  these  new 

conditions  with  wonderful  quickness  — 
with  intuition  in  fact. 

In  much  the  same  way  the  Ophelia  of 
Lady  Robertson  (Miss  Gertrude  Elliott) 
which  is  probably  among  her  best  rdles, 

lost  nothing  by  the  interpretation  of  the 
camera.    Indeed  it  probably  gained. 

MEXICAN  REVOLUTION  GIVES 
ATMOSPHERE  TO  PICTURE 

In  filming  a  two-reel  drama  entitled 
" The  Clod,"  the  Lubin  Company,  operat- 

ing near  the  border  line  between  Mexico 

and  the  United  States,  have  taken  ad- 
vantage of  the  recent  conflict  between  the 

Federal  forces  and  the  Revolutionary 
army  in  their  vicinity  to  incorporate 
several  scenes  of  an  actual  battle  in  the 

picture. The  struggle  between  the  opposing 
forces  is  therefore  a  real  battle  and  not  a 

mimic  one,  while  the  closeness  of  the 

camera  to  the  combatants  proves  con- 
clusively that,  in  this  instance,  the 

camera  man  literally  took  his  life  in  his 
hands  in  his  effort  to  secure  some  clear, 

close-up  views  of  the  battle.  Bullets 
must  have  been  whistling  all  about  him, 
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and  yet  he  calmly  continued  to  turn  the 
film  through  the  camera,  probably  relying 
upon  the  poor  marksmanship  of  the 
enemy  to  offset  his  daring. 

the  Essanay  studio  and  they  have  played 
several  games  with  the  phosphorus  ball. 

CAN  NOW  ,PLAY  GOLF  AT  NIGHT 

Being  a  golf  fiend  and  being  unable  to 
play  during  the  daytime,  as  his  services 

are  always  in  demand,  "Smiling  Billy" 
Mason  of  the  Essanay  company  has 
decided  to  form  a  club  to  be  known  here- 

after as  "The  Phosphorous  Golf  Club." 
Billy  explains  that  he  never  gets  an 
opportunity  to  play  during  the  daytime 
and  that  on  Sunday,  the  only  day  when 
his  time  is  his  own,  the  links  are  so 
crowded  that  it  is  well  nigh  impossible  to 
play,  so  he  decided  that  a  ball  painted  or 
smeared  with  phosphorus  could  be  used, 
and  played  with  at  night,  it  being  seen 
almost  as  well  in  the  dark  as  an  ordinary 
golf  ball  is  seen  in  the  daytime.  A  small 
course  was  laid  out  by  the  golf  fiends  at 

FILMS   AID    PURE   MILK 

CRUSADE 

A  moving  picture  film  showing  the 
dangers  of  an  impure  milk  supply  has 
been  exhibited  with  such  good  effect  in 
Germany  that  health  officials  at  once 
became  more  rigorous  in  their  enforce- 

ment of  the  pure  food  regulations.  Their 
campaign  against  negligent  dairymen 
was  conducted  with  such  energy,  in  fact, 
that  the  milkmen  finally  presented  a 
petition  to  the  proper  authorities,  asking 
for  the  withdrawal  of  this  particular  film 
subject.  In  reply  to  this  action,  Professor 
Schlossmann,  of  the  Dusseldorf  Munici- 

pal Hospital,  who  was  responsible  for  the 
film,  proved  that  it  had  led  to  the  trial  and 
conviction  of  dairymen  for  violation  of 

the  pure  food  regulations.  The  exhibi- 
tion i>(   the  film  was  not    discontinued. 



The  Hermit  of  Lonely  Gulch 
BY  EDNA   FRANCES 

L,^  OR  full  fifteen  years,  Tom 

Wilson,  the  hermit  of  Lone- 
ly Gulch,  had  lived  in  his 

secluded  little  cabin,  miles 
from  any  other  human 
habitation,  without  seeing 
or  conversing  with  any  of 
his  fellow  men.  Not  one 

of  the  residents  of  Lonely  Gulch  had 
seen  the  old  man  in  all  that  time. 

Years  and  years  ago,  the  old  hermit  had 
arranged  with  Bill  Scraggs,  the  driver  of 
the  stage  coach  which  brought  in  the  mail 
and  such  passengers  as  might  be  collected 

from  Attelboro,  the  nearest  railway  sta- 
tion to  the  Gulch,  to  do  his  shopping  for 

him. 

According^,  Bill  would  scramble  clum- 
sily down  from  his  high  seat  on  the  coach, 

when  he  came  in  sight  of  a  certain  old 
oak  tree,  and  underneath  a  twisted  root 
that  curled  its  way  into  the  soil,  would 
find  a  note  from  the  old  hermit,  ordering 
certain  food  and  necessities.  On  the 

return  trip,  Bill  would  deposit  the  grocer- 
ies, clothing,  or  other  articles  ordered, 

near  the  tree  and  old  Tom  would  pick 
them  up  at  his  leisure. 

The  gossips  of  the  Gulch  varied  widely 

as  to  the  reasons  for  old  Tom's  seclusion, 
some  imagining  that  he  had  committed  a 
crime  for  which  he  was  sought  by  the 

minions  of  the  law,  while  others  main- 
tained that  he  had  been  disappointed  in 

love  and  was  endeavoring  to  stifle  his  grief 
and  disappointment  by  a  life  of  loneliness. 

One  day  a  stranger  happened  into  the 
Gulch.  He  was  an  erect  and  sturdily 
built  man  of  some  30  years  of  age;  his 
hair  was  clipped  rather  tight  to  h\s  head 
and  his  face  wore  a  peculiar  pallor,  as 
well  it  might,  for  Frank  Rogers  had  served 
the  last  ten  years  of  his  life  in  a  prison  cell 
and  had  made  his  way  into  Lonely  Gulch 
while  seeking  to  escape  the  sleuths,  who 
had  been  instantly  put  on  his.  trail 
following  a  sensational  escape  from  the 

penitentiary  in  which  he  had  been  con- 
fined. 

While  making  his  way  through  the 
rocky  canyon,  Rogers  came  upon  the 
camp  of  the  hermit  and  discovered  old 
Tom  Wilson  to  be  badly  in  need  of  assist- 

ance. The  old  man  had  contracted 

pneumonia  from  a  long  exposure  to  the 
elements  and  at  the  last  had  been  too  ill 

to  even  attempt  to  go  after  the  medicine 
which  he  had  ordered  recently  by  means 
of  the  system  of  notes  he  left  beneath 
the  roots  of  the  old  oak  tree.  Rogers 
quickly  realized  the  serious  condition  of 
the  old  man  and  hastened  to  assure  him 

that  he  would  go  for  the  medicine.. 
Making  his  way  through  the  brush  and 

tangled  vines,  Rogers  found  the  tree  at 
last,  and  there,  beneath  the  concealment 
of  the  root,  was  the  bottle  of  medicine, 
left  there  by  faithful  Bill  Scraggs.  Upon 
his  return  to  the  Wilson  cabin,  Rogers 
found  the  old  man  cold  and  still  in  death. 

Awed  and  surprised  by  this  sudden  death, 
Rogers  reverently  buried  the  old  hermit 
in  a  grave  he  dug  with  difficulty  in  the 
side  of  the  Gulch.  Returning  once  more 
to  the  cabin  which  had  sheltered  the  old 

hermit  for  so  many  years,  Rogers  decided 
that  he  could  do  no  better  than  to  assume 

the  place  of  the  aged  hermit.  Wilson  had 
told  him  he  had  seen  nobody  for  more 
than  fifteen  years,  so  Rogers  felt  perfectly 
safe  in  assuming  to  be  the  hermit  and  felt 
reasonably  sure,  also,  that  the  officers  of 
the  law  would  never  suspect  the  lonely 
man  of  the  Gulch  of  being  the  man  they 
were  seeking,  since  residents  of  the  Gulch 
would  tell  them  the  hermit  had  lived  in 

the  hills  for  more  than  fifteen  years. 
The  months  and  even  the  years  passed 

quickly  by.  Three  years  later  the  tall, 
bronzed,  thickly  bearded  man  who  moved 
about  the  cabin  would  never  have  been 

recognized  as  the  pallid,  frightened 
ex-convict  who  had  come  into  the  Gulch 
in  search  of  refuge  from  his  pursuers. 

642 
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Rogers  had,  all  these  years,  continued 
the  habits  of  the  old  hermit  and  Bill 

Scraggs  had  continued  to  bring  in  the 
necessary  supplies,  leaving  them  always 
beneath  the  roots  of  the  old  tree. 

One  morning  when  Rogers  came  down 

to  the  tree  to  pick  up  some  things  or- 
dered the  day  previous,  he  was  aston- 

ished to  find  a  letter  there  addressed  to 

"Tom  Wilson,  Lonely  Gulch."  Though 
Rogers  knew  the  penalty  which  Uncle 

Sam  imposes  for  opening  mail  belong- 
ing to  someone  else,  he  hesitated  only  a 

moment  and  then  ran  his  finger  along 
the  flap  of  the  envelope. 

"  Rogers  Grew  Angry  Ovef  Her  Defiance  " 

Imagine  his  surprise  upon  discovering 

the  letter  to  be  addressed  "  Dear  father, " 
and  signed  "  Your  loving  daughter,  Jean, ' ' 
for  Rogers  had  never  suspected  that 
Wilson  had  a  daughter.  The  letter  ex- 

plained that  just  before  her  mother  died 
the  girl  had  been  informed  of  the  quarrel 
which  had  separated    her   parents,   and 

Serious  Face  ' 

told  where  her  father  might  be  found. 
Being  now  alone  in  the  world,  she  had 
decided  to  come  and  live  with  her  father, 
and  stated  that  she  would  arrive  a  day 
or  two  after  the  letter  was  delivered. 

Staggered  by  the  news  which  the  letter 
contained,  Rogers  sat  all  day  in  front 
of  the  cabin  in  a  kind  of  daze.  He 

scarcely  knew  what  to  do.  The  girl 
would  arrive  before  she  could  be 

stopped,  and  he  would  have  to  tell  her 

the  sad  news  of  her  father's  death, 
three  years  before,  but  that  would  nec- 

essitate his  also  revealing  his  own 
identity.  Rogers  had  been  happy  in 

the  little  cabin,  in  this  wonder  spot  of 
nature,  the  grandeur  of  which  none 
but  the  hermit  and  himself  had  re- 

alized, and  he  dreaded  having  to  reveal 
his  identity  and  thus  to  lose  it  all. 

The  following  morning  he  met  Jean 
Wilson,  when  she  arrived  on  the  stage 
and  took  her  back  to  the  lit  lie  cabin  in 
the  Gulch.     She  believed,  of  course,  thai 
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he  was  her  father  and  was  so  happy  at 

seeing  him  that  Rogers  hadn't  the  heart to  tell  her  the  truth. 

The  coming  of  Jean  changed  his  life 
and  habits,  and  as  the  months  went  by 
he  began  once  more  to- mingle  with  his 
fellow  men.  Villagers  in  Lonely  Gulch 
soon  came  to  know  and  to  like  Rogers 
whom,  of  course,  they  called  Tom  Wilson 
and  life  took  on  more  rosy  tints  as  he 
renewed  acquaintanceship  with  the  world. 

Association  with  others,  and  the  inner 
knowledge  of  the  deception  which  he  was 
daily  practicing,  led  Rogers  to  realize 
his  position  .  more  keenly.  Constant 
association  with  Jean  resulted  in  his 
beginning  to  love  her,  not  as  a  father 

"  Her   Anger   Gave  Way   to   a   Far   Different   Emotion " 

loves  s^ daughter,  but  as  a  lover  cares  for 

his  sweetheart.  Rogers  discovered,  how- 

ever, that  Jean's  heart  was  already  given 
to  Bert  Craven,  one  of  the  village  boys. 
He  had  happened  upon  Jean  and  Bert 
beneath  an  old  oak  tree  that  bordered  a 
beautiful   stream   which  flowed  through 

the  Gulch  and  the  lovelight  in  Jean's 
eyes  had  told  its  story  to  her  pseudo  fa- 
ther. 

Rogers  came  to  know,  some  weeks 
later,  that  Craven  was  a  shiftless  sort  of 
fellow  with  an  undue  fondness  for 

liquor  and  a  temper  that  would  some  day 
lead  him  into  trouble.  Though  he  knew 

'mis  objection  to  Craven  as  a  son-in-law 
would  break  Jean's  heart,  he  felt  it 
necessary  to  break  up  the  growing  attach- 

ment between  them,  ere  it  was  too  late. 
Accordingly,  one  morning  when  Jean 

came  merrily  up  to  the  cabin  with  a  mess 
of  fish  she  had  hooked  in  the  stream, 
Rogers  met  her  with  a  serious  face  and 
soon  led  the  conversation  round  to  a 

discussion  of  young  Craven.  Jean 
staunchly  defended  her  sweetheart,  and 
when  Rogers  grew  angry  over  her  defiance 
of  his  wishes  and  swore  he  would  settle 
with  Craven  in  no  uncertain  manner, 
Jean  fell  upon  her  knees  and  begged  her 
supposed  father  not  to  harm  her  lover. 

"But,  Jean,  girl,  he's  unfit  for  the  likes 
of  you!"  thundered  Rogers.  "He's  a 
drunken  reprobate,  totally  unworthy  the 

love  of  a  pure,  sweet  girl  like  my  Jean." 
"  Daddy,  dear,  you  are  —  you  must  be 

mistaken,"  responded  Jean.  "Surely,  I 
know  him  better  than  you  possibly  can, 
and  I  tell  you  these  stories  you  have 

listened  to  are  vile  falsehoods.  He's  not 

the  kind  of  a  man  you'd  have  me  believe. 
I  love  him,  daddy,  I  love  him.  Please, 

please,  I  beg  of  you,  don't  harm  him. 
You'll  only  break  my  heart." 

Rogers  hesitated,  in  spite  of  what  he 
knew  of  Craven,  for  he  hated  to  cause 

even  a  moment's  unhappiness  to  the  girl 
who  looked  upon  him  as  her  father,  and 
so  matters  drifted  along  for  a  week  or  two. 

When,  therefore,  word  came  to  the  little 
cabin,  less  than  a  month  later,  that 
Craven  had  been  killed  during  a  saloon 
brawl,  Jean  came  to  realize  that  her 
father  had  known  best,  and  her  grief  was 
not  a  lasting  one,  for  she  realized  that  she 
had  been  duped.  Her  disillusionment 
was  now  complete,  and  the  knowledge 
that   her   father   had   been   right,   drew 
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father  and  daughter  even  nearer  together 
than  they  had  ever  been  before. 
Not  many  weeks  thereafter  Rogers, 

while  on  an  errand  in  the  Gulch,  dis- 
covered a  newspaper,  several  days  old, 

which  contained  a  personal  that  caught 
his  eye  at  once.  It  stated  that  Frank 

Rogers,  convicted  of  murder  and  sen- 
tenced to  life  imprisonment,  had  been 

exonerated  of  the  charge  against  him,  as 
the  real  culprit  had  confessed  on  his 
death  bed.  Information  was  wanted  as 

to  the  whereabouts  of  Frank  Rogers. 
The  news  brought  unbounded  joy  to 

Rogers.  His  name  was  clear  once  more. 
There  was  no  longer  any  reason  for  his 
masquerading  as  Tom  Wilson,  the  old 
hermit.  In  his  joy  and  excitement  he 
showed  the  paper  to  Jean,  upon  his  return 
to  the  cabin,  and  for  a  moment  was 
puzzled  because  she  did  not  understand. 
Gradually,  it  dawned  upon  him  that 
Jean  still  believed  him  to  be  her  father. 

Then  in  a  hesitating  and  shamefaced 
fashioned,  he  mumbled  out  his  story. 
He  told  her  everything.  Told  her  that 
he  had  once  been  a  convict.  Explained 
how  he  had  escaped  from  prison.  Told 
of  his  finding  her  father  and  of  his  attempt 
to  save  his  life.  Related  the  tale  of  her 

coming,  months  ago,  and  how  he  had 
meant,  then,  to  tell  her  the  truth,  but  had 
been  unable  to  do  so  when  he  perceived 
her  joy  at  once  more  being  with  the  man 
she  thought  her  father. 

As  Rogers  slowly  unfolded  his  story, 
Jean  was  swept  by  a  storm  of  emotions. 
First,  she  was  bewildered,  but  when  she 
came  to  know  and  comprehend  the  full 
deception  of  which  she  had  been  the 
victim,  she  was  angry.  He  had  permitted 
her  to  live  with  him  in  the  cabin  all  these 

months  as  his  daughter  and  then  had 
attempted  to  dictate  to  her  as  only  a 

father  might  —  he,  a  total  stranger. 
Her  temper  rose  to  the  boiling  point  and 
she  was  swept  by  a  perfect  torrent  of 
indignation.  A  moment  later,  though, 
she  recalled  how  good  and  kind  he  had 

been  to  her  —  how  he  had  attempted  to 
secure  for  her  such  little  comforts  as  were 

obtainable  in  the  little  village,  how  vig- 
orously he  had  protested  against  her  affair 

with  Bert  Craven  and  how  in  the  end  his 

judgment  had  been  proven  to  be  right. 
As  Jean  recalled  all  these  things,  her 

"  Beside  the  Stone  Marked  Grave  " 

anger  gave  way  to  another  and  far  differ- 
ent emotion.  Certainly,  she  admitted  to 

herself,  no  real  father  could  have  been 
more  loving  and  devoted  than  he  had 
been.  As  full  appreciation  of  his  kindness 
came  to  her,  the  last  vestige  of  her  anger 
turned  to  admiration,  and  with  tears 
shining  in  her  eyes  she  thanked  him  for 
telling  her  the  truth,  told  him  something 
of  her  feelings  and  then  asked  to  be  taken 

to  her  father's  grave. 
Some  hours  later,  as  they  knell  there  on 

the  hillside,  beside  the  stone  marked 
grave,  Rogers  and  she  came  to  an  even 
better  understanding  than  had  existed 

before.  Before-  they  went  down  the  hill- 
side, arm  in  arm.  he  had  told  her  of  his 

Love,  and  received  from  her  a  promise  to 
become  his  wife. 



The  Scott  Expedition  in  Films 
|HE  power  and  real  value  of 
motion  pictures  as  a  record  of 
historic  events  and  exploration 
in  the  far  corners  of  the  earth, 
has  probably  never  been  better 
exemplified  than  by  the  series 
of  films  now  being  exhibited  in 

this  country  under  the  title  "The  Un- 
dying Story  of  Captain  Scott  and  Animal 

Life  in  the  Antarctic." 
Air  Herbert  G.  Panting,  Fellow  of  the 

Royal  Geographical  Society  of  London, 
England,  who  was  the  official  artist  of 
the  ill-fated  Scott  polar  expedition,  took 
all  of  the  pictures,  and,  considering  the 
tremendous  difficulties  and  the  bad  light 

tion,  skua  gulls  stealing  penguin  eggs> 
penguin  chicks  hatching,  the  advance  on 

the  pole  by  Captain  Scott  and  his  com- 
rades, and  others  too  numerous  to  men- 

tion in  a  brief  article,  are  animated  docu- 
ments far  more  entertaining  and  fasci- 

nating than  the  best  so-called  "feature 
film"  released  by  any  film  manufacturer. 
The  Scott  films  are  real  slices  out  of  the 

lives  of  .the  hardy  explorers  and  give  the 
public  for  the  first  time  a  faint  concep- 

tion of  the  hardships  they  had  to  undergo 
and  the  perils  they  encountered. 

Mr.  Ponting  was  able  to  obtain  many 

close-up  pictures  of  the  various  birds  and 
animals    which    inhabit     the    Antarctic 

The  Long,  Dreary  March  to  the  South  Pole 

conditions  under  which  he  worked, 
secured  some  truly  remarkable  negatives, 
In  all,  more  than  25,000  feet  of  film  and 
over  2,000  photographic  negatives  were 
brought  back,  though  only  about  5,000 
feet  of  film  is  being  exhibited  to  the 

public. 
The  films  present  for  the  first  time,  and 

in  actual  motion,  many  unique  traits  of 
animal  life  in  the  Antarctic  and  reveal 

many  facts  hitherto  unknown  to  natural- 
ists and  scientists.  Such  scenes  as  the 

Killer  whales  chasing  seals,  Weddell  seals 
sawing  the  ice  with  their  teeth,  Mt. 

Erebus,  the  great  polar  volcano  in  erup- 

region,  for  the  reason  that  the  wild 
creatures  there  had  never  before  seen  a 

human  being  and  having  no  fear  of  a 
man,  permitted  the  photographer  to 
approach  them  and  even  to  take  pictures 
within  a  few  feet  of  the  subject. 

"  Difficulties?  "  said  Mr.  Ponting,  upon 
his  return,  "of  course  there  were  many  of 
them.  Compared  with  polar  photogra- 

phy everything  else  is  easy.  It  is  not 
alone  the  difficulty  of  the  light.  That  is 
soon  mastered.  The  temperature  is 
where  the  most  of  the  trouble  comes  from. 

If  you  take  off  your  glove  and  put  your 
hand  near  the  lens,  instantly  the  lens  is 

646 
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covered  with  a  film  of  ice  that  no  mere 

rubbing  will  remove. 

"Sometimes  moisture  —  condensing 
into  the  finest  particles  of  ice  — will  get 
inside  the  lens  —  then  you  are  through. 
A  great  danger  anent  the  camera  is  the 
brasswork.  If,  by  accident,  you  touch 
with  your  flesh  any  portion  of  the  brass 
on  the  apparatus  it  will  burn  you  like  a 
red-hot  iron.  On  one  occasion  the  tip  of 
my  tongue  accidentally  came  in  contact 
with  some  of  the  brasswork  and  instantly 
froze  there.  The  shock  was  so  great  that 

I  went  over  backwards,  and  when  I  re- 
covered I  found  that  I  had  lost  the  tip  of 

my  tongue,  which  remained  frozen  to 
the  camera. 

"I    recall    one    instance    when    I 

thought  every  moment  was  my  last.  None 
of  us  were  familiar  with  the  immense  Killer 

whales,  and  so  when  we  sighted  a  school 
of  them  we  hastened  over  the  ice  to  film 

them  as  they  were  chasing  seals.  Two 
of  the  whales  dived  beneath  the  ice  flood 

and  then  heaved  upward,  breaking  the 

Making  Ready  for 
the  Dash  to  the 

Pole.  Note  the  Cy- 
clometer Wheel  Be- 

h'i  n  d  the  Sledge 
Which  Measures 
the  Distance 
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floe  up  for  hundreds  of  yards.  It  was  all 
I  could  do,  with  the  assistance  of  my 
comrades,  to  regain  the  safety  of  firm  ice. 
Once,  while  trying  to  film  a  pair  of  skua 
gulls  at  close  range,  I  was  attacked  by  the 
parent  birds  and  one  of  them,  swooping 
down,  struck  me  such  a  blow  in  the  eye 
with  its  wing  that  for  an  hour  I  suffered 
the  most  acute  pain  and  at  first  feared  I 
was  most  certainly  going  to  lose  the  sight 
in  that  eye. 

-  "Of  all  the  scenes  photographed  in  the 
Antarctic  that  of  Mt.  Erebus  in  eruption 
was  the  most  difficult  to  secure.  It  would 

have  been  folly  to  attempt  to  drag  the 

heavy  picture  apparatus  up  the  volcano's 
side,  but  by  a  stroke  of  good  luck  and 

through  the  special  telephoto-lens,  taken 
along  especially  to  film  events  at  a 
distance,  a  remarkably  clear  picture  was 
obtained  of  this  southern  volcano  in 
action. 

"On  one  occasion,"  said  Mr.  Ponting, 
"when  endeavoring  to  induce  a  seal, 
weighing  perhaps  a  half  a  ton,  to  pose  for 
a  picture,  it  suddenly  plunged  toward  me 
and  its  teeth  went  through  my  clothing 
and  drew  blood.  This,  I  believe,  is  the 
only  instance  on  record  of  a  Weddell  seal 
ever  having  bitten  a  man.  I  certainly 
invited  the  trouble  though  and  probably 

deserved  what  I  got." 
The  films  follow  Captain  Scott  and  his 

gallant  companions  through  all  their  most 
interesting  and  perilous  adventures,  show 
their  means  of  transportation,  the  motor 
sledges  which  were  first  tried  out  on  this 
expedition,  the  various  scientists  of  the 
expedition  at  their  daily  tasks,  the  great 
ice  barriers  they  had  to  cross,  their  camp 
equipment  and  scenes  taken  in  the  same 
tent  in  which  the  little  party  of  four  were 
later  discovered,  cold  in  death,  within 
but  eleven  miles  of  a  well  stocked  supply 
depot. 

Certainly,  if  the  art  of  cinematography 

never  accomplishes  anything  more  won- 
derful, it  will  have  achieved  a  triumph  in 

this  series  of  pictures,  alone,  sufficient 
to  place  it  in  the  very  front  rank  of  the 

world's  greatest  inventions. 

UNIQUE    AND    INTERESTING 
PICTURE 

The  Gaumont  Company  recently 

released  a  film  entitled  "Palmistry,"' 
which  is  a  distinct  novelty  and  interest- 

ing throughout,  for  the  pictures  give  the 
story  of  palmistry  from  its  earliest  known 
beginnings,  showing  how  it  originated  in 
India,  when  certain  priests  tried  to  inter- 

pret Fate  from  the  markings  on  the  palm. 
Later  these  palmist  priests  were  driven 
from  their  temples  and  took  refuge  in 

Egypt,  where  they  formed  wandering 
tribes,  afterwards  called  Gypsies  (from 

"Egyptians"),  who  read  hands  and  pre- 
dicted the  future. 

A  very  ingenious  arrangement  is 
shown,  by  which  hands  may  be  read,  a 
model  being  exhibited  in  conjunction 
with  a  photographed  hand,  lines  tracing 
themselves  out  on  the  former,  which 

indicate  the  various  stages  in  a  man's  life. 
Different  types  of  hands  are  included  ■ — 
hands  with  square  fingers  which  indicate 
method,  discipline,  common  sense ;  certain 
types  of  pointed  fingers  which  indicate 
imagination,  poetry,  frivolity;  and  several 
other  types  are  given,  together  with  full 
explanations  in  each  case. 

All  the  lines  of  the  hand  are  examined 

in  turn,  and  the  film  ends  with  a  repre- 
sentation of  a  lucky  hand.  The  clearness 

with  which  everything  is  shown  and  the 
originality  of  the  idea  will  go  a  long  way 
towards  making  this  film  a  popular  one. 

STAGE   SUCCESSES   TO   BE 

FILMED 

Motion  picture  fans  the  country  ovei 
will  be  delighted  over  the  fact  that  within 
the  last  few  weeks,  affiliations  have  been 
made  between  the  Lieblers  and  the 

Vitagraph  Company,  Klaw  and  Erlanger 
and  the  Biograph  Company,  and  Augus 
tus  Thomas  and  the  All  Star  Feature 

Corporation,  as  a  result  of  which  all  the 
legitimate  stage  successes  controlled  by 
the  Lieblers,  Klaw  and  Erlanger  and 
Augustus   Thomas  will   be   filmed. 
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THE  GILLESPIE  ESTATE  FILMED 

Opportunity  was  recently  afforded  of 
taking  all  the  scenes  of  a  two-reel  produc- 

tion in  and  about  the  beautiful  Gillespie 

Scene  on  the  Beautiful  Gillespie  Estate  Near  Santa  Barbara 

estate,  located  near  Santa  Barbara,  Calif. 
Mr.  Gillespie,  who  is  a  California  million- 

aire of  note,  is  the  owner  of  one  of  the 
most  lavishly  beautiful  homes  in  the 

Golden  State,  and  the  residence  of  palace- 
like splendor,  the  private  swimming  pools, 

the  marble  fountains  and  handsome  bits 

of  landscape  gardening  were  all  used  to 

give  "atmosphere"  to  the  American  film 
in  which  they  are  incorporated.  Though 
other  film  manufacturers  have  occasion- 

ally been  given  carte  blanche  in  taking 
pictures  in  the  grounds  of  other  American 
millionaires,  it  is  rarely  indeed  that  more 
beautiful  results  have  been  obtained. 

The  illustration  herewith  gives  some 
idea  of  the  effects  which  were  obtained. 

It  is  taken  on  the  staircase  leading  down 
to  -one  of  the  private  swimming  pools. 

ENGLISHMEN  ANALYZE  THE 
POLO  GAME 

Lovers  of  sport  the  world  over  were 
delighted  with  the  recent  topical  film 
released  by  the  Edison  Company,  in 
which  almost  the  entire  play  of  the  recent 
International  Polo  Match  was  filmed. 

Thus,  by  means  of  motion  photography, 
the  thousands  who  are  interested  in  the 

exciting  sport  of  polo,  but  who  were 
unable  to  be  actually  present  at  the 
recent  match  between  teams  represent- 

ing England  and  America,  can  see  on  the 
screen  all  the  exciting  plays  chronicled 
by  the  newspapers.  In  England,  where 
the  film  was  also  released,  it  is  attracting 
a  great  deal  of  attention,  as  the  English 
public  is  being  shown  in  exactly  what 
features  of  the  game  their  representatives 
were  outplayed. 

PUZZLE  —  FIND  ALAN  HALE 

While  playing  a  scene  in  "The  Silly 
Sex, "  one  of  the  recent  Reliance  releases, 
Rosemary  Theby,  leading  woman  of  the 
company,  had  to  row  out  on  Long  Island 
Sound  and  allow  her  small  boat  to  be 

swamped  while  she  floundered  about  in 
the  water  calling  for  help.  Of  course,  the 
director  and  camera  men  were  close  at 

hand  in  a  launch,  but  the  water  was  deep 
and    very    cold    and    the    expression    of 

Her  Left  Hand  on  Mr.  Hale's  Head 

alarm  on  Miss  Theby's  face  is  very  far 
from  being  studied.  In  tact  Alan  Hale, 
the  leading  man,  had  to  go  to  her  aid  al 
the  eleventh  hour  and  was  swimming 
around  just  beneath  the  surface. 
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PAINTING  REPRODUCED  IN 
FILMS 

In  connection  with  the  forthcoming 

Edison  picture,  entitled  "Keepers  of  the 
Flock,"  which  was  made  near  Walling- 
ford,  England,  it  is  interesting  to  note 
that  one  of  the  scenes,  a  reproduction  of 
which  appears  herewith,  is  almost  an 

exact  reproduction  of  Luke  Filde's  well- 
known  painting  "The  Village  Wedding." 

"  PASSED  BY  THE  NATIONAL 

BOARD  OF  CENSORSHIP  " 

You  have  probably  seen  the  above 
words  thrown  on  a  motion  picture  screen 
hundreds,  if  not  thousands  of  times,  but 
do  you  know  what  they  really  mean?  Do 
you  know  what  the  National  Board  of 
Censorship  is,  who  it  is  composed  of,  how 
it  became  the  power  in  the  film  world 
that  it  is,  and  why  the  manufacturers  of 

As  it  happens,  the  artist  painted  the 
picture  on  almost  this  very  spot,  in 
Wallingford,  in  1861,  and  Charles  Brabin, 
Edison  director,  was  assisted  in  arranging 
his  group  of  players  by  some  of  the 
natives  who  actually  posed  for  the  origi- 

nal picture,  more  than  50  years  ago.  In 

fact,  the  old  gentleman  seen  in  the  fore- 
ground, to  the  left  of  the  scene  shown 

on  this  page,  appeared  both  in  the  original 
painting  and  in  the  modern  photoplay. 
The  two  characters  coming  down  the 
path  are  Marc  MacDermott  and  Miriam 
Nesbitt,  leading  players  of  the  Edison 
company  sent  to  England  some  months 
ago. 

the  silent  dramas  that  you  see  on  the 
screen  voluntarily  submit  their  product 
to  this  board  before  it  is  shown  to  the 

public,  and  if,  in  the  board's  opinion,  the 
film  subject  is  injurious  or  detrimental 

to  the  public  morals  the  subject  is  volun- 
tarily withdrawn,  even  though  thousands 

of  dollars  may  have  been  expended  in 
filming  that  particular  subject? 

Right  at  the  outset  the  question  may 
arise  why  there  is  a  need  for  censorship  of 
films  any  more  than  there  is  need  for  a 
censorship  of  plays  or  of  newspapers,  and 
the  answer  can  be  found  in  the  mere 
statement  of  the  fact  that  a  person  can 
select  the  drama  he  wishes  to  attend,  or 
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the  paper  he  wishes  to  read,  but  frequent- 
ly attends  a  moving  picture  theater 

without  any  idea  of  the  pictures  which  he 
will  be  shown.  Consequently  some 
agency  must  guard  the  spectator,  and 
particularly  so  in  the  case  of  the  child. 

Back  in  1909,  at  the  time  when  Mayor 
George  McClellan  of  New  York  City 
issued  a  blanket  order  revoking  the 
licenses  of  New  York  picture  theaters 

because,  in  those  prejudiced  days,  fa- 
natical people  regarded  the  films  as  agents 

of  the  devil,  the  National  Board  of 
Censorship  came  into  existence.  The 
exhibitors  of  New  York  City  were  pretty 

well  organized  and  went  to  the  People's 
Institute  for  advice  and  aid.  That  or- 

ganization, which  had  appreciated  the 
possibilities  of  the  films  from  the  very 
first,  offered  to  have  some  of  its  com- 

mittees pass  upon  and  censor  the  pictures 
if  the  exhibitors  would  agree  to  bind 
themselves  to  the  decisions  of  the  censors. 
Next  the  matter  was  taken  up  with  the 
film  manufacturers — both  licensed  and 

independent  groups — and  their  hearty 
co-operation  was  obtained.  Arrange- 

ments were  made  for  the  members  of  the 

censorship  committee  to  view  the  films 

long  before  they  were  shown  in  the  thea- 
ters, and  whatever  pictures  were  rejected 

were  either  pruned  so  as  to  remove  the 
objectionable  features,  or  else  discarded 
altogether.  Public  opinion  immediately 
endorsed  the  action  of  the  censors,  and 
it  having  been  found  that  the  plan  worked 
so  well  in  New  York  City  an  effort  was 
made  to  have  it  national  in  its  scope,  and 

to-day  the  films  passed  by  the  National 
Board  are  passed  almost  without  excep- 

tion by  the  authorities  of  every  state  or 
city  in  the  union. 
A  general  committee  of  the  National 

Board  has  control  of  matters  relating  to 
the  passing  of  films,  and  this  committee 
numbers  seventeen,  of  whom  eleven  are 
delegates  from  New  York  civic  agencies 
;  i  in  I  the  remainder  representative  citizens. 
Tinier  this  committee  is  a  subcommittee 
numbering  125  and  divided  into  branch 
committees,  each   with  a  chairman. 

While  the  manufacturers  of  films  now 

contribute  from  60  to  90  per  cent  of  the 
expenditures,  the  people  who  actually 
vote  on  the  pictures  receive  no  salary,  and 
no  one  commercially  interested  in  the 
pictures  can  be  a  member  of  the  Board. 

The  board  does  not  attempt  to  judge 
the  art  of  a  picture  but  passes  solely  upon 

the  moral  side  of  a  production.  Histori- 
cal, geographical  or  scientific  accuracy 

is  not  considered.  All  representation  of 
crime  is  not  forbidden.  It  is  not  with  the 

depiction  of  crime  that  the  board  con- 
cerns itself  but  with  the  moral  effect  of 

discouraging  or  encouraging  criminality. 
It  aims  against  gruesomeness  as  well  as  a 
detailed  way  of  showing  how  crime  is 
committed.  Close  attention  is  given  to 

arson  and  poisoning  —  which  might  be 
suggestive  to  the  youthful  mind  —  and 
the  act  of  suicide  is  rarely  permitted, 
although  it  is  occasionally  suggested. 

Each  day  the  films  are  passed  upon  by 
the  branch  committees,  and  if  any 
member  objects  to  certain  details  in  the 
film  the  subject  is  taken  up  by  the  general 
committee.  It  sometimes  requires  more 
than  one  meeting  to  reach  a  decision. 
The  manufacturer  or  owner  of  the  film  is 

notified  of  the  result  of  the  board's  ballot 
and  either  makes  satisfactory  eliminations 
from  the  film  or  altogether  withdraws  it. 
The  decision  of  the  board  is  almost  always 

final  and  rarely  indeed  does  a  manufac- 
turer attempt  to  release  a  film  subject 

that  has  been  condemned  by  the  National 
Board  of  Censorship. 

Among  the  well-known  names  included 

in  the  membership  of  the  advisor}'  com- 
mittee of  the  board  are  those  of  Lyman 

Abbott,  Felix  Adler,  Andrew  Carnegie, 
Samuel  Gompers,  Jacob  A.  Riis,  and 
Oscar  S.  Strauss. 

James  K.  Hackctt  is  being  filmed  in  the 
person  of  Jean  Valjean,  the  convict,  i  i 

"The  Bishop's  Candlesticks."  The  pic- 
ture is  being  made  under  the  personal 

direction  of  Mr.  Ilackett  and  he  will  be 

supported  by  a  speciallj  selected  com- 
I  >a  n  y . 
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JOHN  BUNNY 

Probably  no  face  in  all  th 

motion  picture  -world  is  better 
known  tban  tbat  or  Jobn 
Bunny ,  character  comedian  or 
tbeVitagrapb  Company.  Mr. 
Bunny  bas  in  tbe  past  sup- 

ported, on  tbe  stage, sucb  stars 
as  Sol  Smitb  Russell,  Maud 
Adams  and  Roland  Reed. 

He  -was  manager  of  tbe  Grand 
Opera  House  at  Salt  Lake 
City  for  several  seasons,  bas 

played  in  "A  Midsummer 
Nigbt'sDream,""Tom  Jones,  * 
"Fluffy  Ruffles,"  "Old 
Dutch,  and  otber  musical 
comedies.  In  pictures  be  will 
probably  be  remembered  long- 

est in  tbe  role  be  created  in 

"Pickwick Papers,  wmchwas 
produced  in  England. 

KATHLYN  WILLIAMS  [ij 

Katblyn  Williams,  "tbe 
unafraid,"  bas  made  name  and 
fame  for  berself  in  tbe  por- 

trayal of  daring  roles  for  tbe 
Selig  Company.  Possessing 
brains,  beauty  and  bravery 
sbe  quickly  rose  to  be  leading 
woman  of  tbe  company,  and 
no  characterization  bas  been 
too  fraugbt  with  danger  for 
her  to  attempt.  In  fact,  she 
has  largely, alone, been  respon- 

sible, for  tbe  success  of  the 
series  of  animal  pictures  put 
out  by  the  company,  in  many 
of  which  she  has  taken  her 
life  in  her  hands.  Ten  years 

of  legitimate  stage  -work  and 
some  months  with  the  Bio- 
graph  Company  preceded  her -work  for  Selig. 
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"PRESS   AGENT"    CAR    OF   AN 
ELECTRIC    COMPANY 

There  is  touring  the  United  States  at 
this  time  a  very  remarkable  and  quite 
unique  railway  car.  It  is  known  as  the 

"Electra"  and  is  in  point  of  fact  'an 
electrical  exposition  on  wheels.  The  car, 
60  feet  long,  and  which  was  specially 
manufactured  and  fitted  up 
for  the  Middle  West  Utili- 

ties Company,  is  attached 
to  passenger  trains  and 
makes  stops  of  a  week  or 
several  days  at  the  points 
served  by  the  subsidiary 
companies  of  the  Middle 
West   company.    When   it 

There  is  within  a  complete  switchboard 
arranged  for  connections  with  the  local 
electrical  supply  station. 

The  interior,  handsomely  paneled  in 
wood,  has  a  long  aisle  at  one  side  down 
which  the  public  passes  while  inspecting 
the  display  of  electrical  appliances  and 
devices  arranged  systematically  on  coun- 

ters and  shelves.    Thus  the  first  section  is 

left  Chicago  July  4,  last,  the  first  ob- 
jective point  was  Marshall,  la.;  from 

there  it  was  to  go  to  Lexington,  Ky.,  and 
so  from  place  to  place  as  might  seem 
expedient.  It  will  eventually  go  as  far 
east  as  Augusta,  Maine. 

At  the  top  and  running  along  both 
sides,  for  the  entire  length  is  a  huge 

sign  "Do  It  Electrically"  which  forms 
a  kind  of  flap,  lifted  tip  at  night  so  as 
to  display  a  blazing  electric  sign.  At 
each  stopping  place  a  minor  sign  goes  up 
in  the  middle  underneath  the  large  one 

giving  the  name  of  the  subsidiary  com- 
pany  supplying  the   particular  locality. 

Press  Agent  "  Car  and  Its  Dis- 
play of  Labor  Saving  Devices 

devoted  to  kitchen  and 
household  conveniences, 
the  next  to  the  dining 
room  and  parlor,  the 
next  to  farm  electrical 

appliances,  the  next  to 
all  manner  of  lamps  and 
so  on.  There  is  even  a 

moving  picture  outfit 
and  a  phonograph. 

At  the  observation  end 

back  of  the  entrance  there  is  a  regular 
Pullman  berth  for  those  traveling  in 

charge,  a  small  office  and  ample  cup- 
board room  for  clothes  and  the  very 

complete  supply  of  literature  carried 
along.  This  is  to  be  distributed  in  the 
various  towns  and  villages  at  which  the 
car  stops. 

The  car  is  in  charge  of  Mr.  F.  H. 
Soden  and  was  built  from  plans  made  by 
him  and  Mr.  Hart  of  the  Middle  West 
Utilities  Company. 

On  July  4  on  Seventh  Smvi,  between 
E  and  F  streets,  N.  W.,  Washington, 

D.  C,  there  was  unveiled  a  tablet  mark- 
ing the  site  of  the  first  public  telegraph 

office. 
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OXYGEN  IN  AVIATION 

Artificial  oxygen  respiration  was  used 

by  Tissandier,  Sivel  and  Croce-Spinelli, 

during  the  fatal  trip  of  the  "Zenith"  on 
April  15,  1875,  to  obviate  the  heavy 

physical  and  mental  disturbances  pro- 
duced by  oxygen  deficiency.  The  in- 
dustry  of  oxygen   generation  was   then 

altitudes  is  based  on  an  automatic  regula- 
tion of  the  oxygen  supply  by  a  suction  and 

pressure  nozzle  and  on  the  absorption  of 
the  exhaled  carbonic  acid  by  a  potash 
cartridge.  The  regenerating  apparatus 
supplies  45  cubic  inches  of  oxygen  per 
minute,  absorbing  the  exhaled  carbonic 

Draeger  Rescue  Appar- 
atus in  Use  at  an 

Airship  Hangar 

still  at  the  very  beginning  of  its  develop- 
ment and  the  problem  of  compressed  gas 

accumulation  was  as  yet  unsolved.  The 

"Zenith"  had  been  equipped  with  three 
oxygen  balloons,  which,  however,  at  the 
altitude  of  26,000  feet  proved  unable  to 

protect  Sivel  and  Croce-Spinelli  against 
absolute  oxygen  starvation,  while  Tis- 

sandier remained  deaf  for  life.  It  was 

not  before  oxygen  compressed  in  steel 
cylinders  to  a  tension  of  150  atmospheres 
was  brought  on  the  market  that  oxygen 
respiration  became  a  reliable  and  helpful 
adjunct  of  aerial  navigation. 

Draeger's     self     contained     breathing 
apparatus  for  aerial  navigation  at  high 

acid.  It  will  work  for  fully  six  hours, 
while  the  aeronaut  himself  may  be 

relatively  passive.  The  apparatus  war- 
rants a  perfect  utilization  of  the  available 

oxygen  supply,  the  air  tight  nose  mask 
preventing  any  loss  of  gas.  In  fact,  any 
oxygen  remaining  unabsorbed  by  the 
lungs  returns  into  the  apparatus  in  order 
there  to  be  freed  from  the  secretions  of 

respiration  and  thus  to  be  again  rendered 
available  for  the  airman. 

Another  apparatus  designed  for  aerial 
navigation,  but  without  air  regeneration, 
is  constructed  in  two  types,  for  accidental 
voyages  at  great  heights  (with  an  oxygen 

provision  of  six  cubic  feet)  and  for  volun- 656 
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Oxygen   Apparatus    without   Regenerator,   for   Balloonists 

tary  trips  at  great  altitudes  (with  an 
oxygen  provision  of  up  to  70  cubic  feet) 
respectively.  A  regulating  screw  in  the 
reduction  valve  allows  the  oxygen  supply 
to  be  adapted  to  any  altitude.  The 
oxygen  current  at  first  flows  into  an 
accumulation  bag,  in  order  thence  to  be 
drawn  in,  through  a  flexible  aluminium 
tube  which  in  no  way  interferes  with  the 
movements  of  the  aeronaut.  Any 

surplus  air  is  derived  from  the  atmos- 
phere through  a  small  hole  in  the  mask, 

thus  adding  an  average  of  40  per  cent 
oxygen  to  the  air  available  for  breathing. 
Any  residual  oxygen  and  any  secretions 
of  exhalation  are  allowed  to  escape  into 
the  atmosphere. 

Recent  experience  has  shown  that 
oxygen  is  called  upon  to  become  an 
important  hygienical  agent  in  aviation. 

In  aeroplanes  the  symptoms  characteris- 
tic of  oxygen  deficiency  (physical  prostra- 

tion, tremor  of  the  muscles,  disturbances 
in  blood  circulation  and  a  feeling  of  cold) 
are  already  noted  at  extremely  high 
altitudes. 

Another  task  of  oxygen  lies  in  the 
utilization    of    its    therapeutical    effects 

after  any  accident  met  with  in  landing. 
In  fact,  airship  halls  and  aeroplane 
hangars  should  always  be  equipped  with 
an  oxygen  reanimation  apparatus. 

"Pulmotors"  have,  for  instance,  given 
excellent  results  in  connection  with  this 
kind  of  service. 

HIGHER  ELECTRIC  LAMP 

EFFICIENCY 

The  General  Electric  Company  an- 
nounces further  advances  in  the  direction 

of  higher  efficiency  of  the  incandescent 
lamp.  The  new  lamps  contain  especially 
shaped  tungsten  filaments  and  are  filled 
with  inert  gas,  such  as  nitrogen,  at  a 
pressure  of  about  an  atmosphere.  The 
types  which  it  is  expected  to  develop  first 

are  adapted  to  comparatively  high  cur- 
tent  consumption,  six  amperes  and  above, 
and  operate  at  an  efficiency  of  half  a 
watt  per  candlepower.  This  is  fully 
twice  as  high  an  efficiency  as  the  most 
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efficient    incandescent    lamps    heretofore 
available. 

The  new  type  of  lamps  promise  to 
be  of  particular  value  in  a  field  not 
heretofore  covered  by  incandescent 

lamps,  and  should  greatly  broaden  the 
applications  in  which  they  can  he  used 

advantageously,  particularly  in  the  direc- 
tion of  very  large  candlepower  units. 



FLYING  FISH  ILLUMINATED  BY 
SEARCHLIGHT 

V 
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Shedding  Drops  of  Silver  and  Flashing  like  Diamonds 

Avalon,  Catalina  Island,  which  is 

situated  off  the  coast  of  Southern  Cali- 
fornia some  25  miles  from  Los  Angeles, 

is  visited  annually  by  thousands  of 
pleasure  seekers.  It  is  here  that  the 
wonderful  submarine  gardens  abound, 
and  where  many  flying  fish  are  daily  seen 
skipping  along  the  surface  of  the  blue 
waters  of  the  Pacific. 

To  obtain  a  better  and  more  novel  way 
of  showing  the  latter  to  the  best  advan- 

tage brought  forth  the  device  herein 
described. 

A  50  foot  motor  boat  was  especially 
constructed  for  the  purpose.  In  addition 
to  the  ordinary  equipment  of  a  pleasure 
boat,  a  small  but  powerful  searchlight 
was  mounted  on  top  of  the  boat,  just 
forward  of  the  steering  wheel  so  that  it 
would  be  convenient  for  the  helmsman  to 

operate.  This  searchlight  is  supplied 
with  current  from  a  70  volt,  direct  current 

dynamo  belted  directly  to  the  fly-wheel 
of  the  main  engine. 

Pleasure  parties  are  taken  out  each 
evening,  and  it  is  said  words  cannot 
describe  the  dazzling  beauty  of  the 
hundreds  of  flying  fish,  attracted  by  the 
light,  as  they  leap  from  the  water  and 
skim  along  in  front  of  the  watchers, 
shedding  drops  of  silver  and  flashing  like 
diamonds  as  they  turn  and  settle  into 
the  sea. 

WASHINGTON  MONUMENT  AT 
NIGHT 

This  striking  view  of  the  Washington 

Monument  at  night  was  taken  at  a  dis- 
tance of  about  1,000  feet,  through  a  vista 

of  trees.  The  light  at  the  tip  is  due  to  a 
beam  from  a  searchlight  on  the  Raleigh 

Hotel,  one-half  mile  distant.  The  white 
spots  at  the  base  are  the  enclosed  arc 
lamps  arranged  in  a  circle  around  the 
great  shaft.  The  exposure  was  made  on 

a  moonlight  night  and  was  of  30  minutes' duration. 
658 
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them,  he  has  found  by  trial  that  they 
work  satisfactorily,  giving  a  speed  of 
from  ten  to  fifteen  miles  per  hour,  which 
is  remarkable. 

Like  a  White  Hot  Point  of  Metal 

POWER  SKATES 

Since  the  publication  of  the  article  in 

our  August  issue,  page  360,  on  the  sub- 

ject of  "Roller  Skating  Under  Power," 
we  have  heard  from  the  inventor  of  the 

two  devices,  Mr.  B.  Eytinge,  53  Waverley 
Building,  New  York.  It  appears  that 

he  built  both  of  the  type's  described, 
although  we  were  informed  that  there 
were  two  inventors.  He  is  now  at  work 

upon  still  another  to  be  driven  by  a  twin 
cylinder  gas  engine,  for  racing  purposes. 
For  his  battery  driven  skate  he  is  looking 

for  a  24  volt,  60  ampere-hour  battery 
weighing  less  than  30  pounds.  With  such 
a  battery,  the  electric  skate  would  prove 
the  lighter  and  besides  would  be  much 
more  simple.  The  little  motors  which  he 
lias  built  for  the  purpose,  are  designed  for 
four  volts,  but  by  putting  24  volts  upon 

THE   FLORIST'S   WINDOW 

No  one  can  pass  a  florist's  window  which 
is  skilfully  lighted  by  electric  lamps,  with- 

out stopping  to  admire  its  appearance. 
The  effect  is  fairy  like  and  electric  light 
does  not  harm  any  kind  of  plant  or  flower, 
even  the  most  delicate  ferns  being  un- 

affected by  it  and  therefore  the  plants 
remain  fresh  much  longer.  The  mercury 
vapor  lamp  produces  most  beautiful 
effects  when  used  to  illuminate  green 
foliage. 

A  PHANTOM   SHIP 

Many  tales  are  told  of  phantom  ships 
which  are  supposed  to  be  seen  as  a  warn- 

ing of  some  impending  disaster.  They  are 
described  by  the  observer  as  looking  like 
the  one  in  the  photograph,  a  sort  of  ghost 
ship..  But  this  particular  one  was  seen 
only  by  the  photographer,  who  liked  to 

play  tricks  with  his  art.  It  was  accom- 
plished by  merely  printing  a  positive  on 

glass,  and  so,  of  course,  all  the  light  and 
dark  shades  were  reversed. 



On  Heaven-Born  and  Other 
Inventors 

BY   DR.    ROBERT   GRIMSHAW 

The  world  is  full  of  inventors  —  heav- 
en-born and  others ;  but  the  great  trouble 

with  the  children  of  their  brains  is  that 

so  many  attempt  to  evolve  from  the 
depths  of  their  moral  consciousness,  as  the 
German  evolved  the  camel,  something 

entirely  foreign  to  their  training  and  sur- 
roundings —  and,  may  I  add,  mental 

capacity. 

We  laugh  at  the  "bull"  in  which  the 
traditional  Irishman,  on  learning  that  a 
certain  stove  would  save  half  the  fuel, 
announced  his  intention  of  buying  two, 
to  save  it  all.  But  he  is  not  more  ridicu- 

lous than  the  inventor  who,  on  learning  of 
compound  steam  engines,  proposed  a 
series  of  turbines  on  the  same  plan,  and 
announced  that  with  his  system  he  would 
produce  150  horse  power  from  the  exhaust 
tailrace  of  a  100  horse  power  turbine. 

Then  there  is  the  inventor  who  pro- 
posed to  prevent  railway  collisions  by 

having  in  front  of  all  east-bound  trains  an 
incline,  up  which  any  opposing  train 

would  run,  after  which  it  would' expend  its 
speed  along  a  track  lying  the  full  length 
of  the  train  roof. 

I  will  start  at  home  and  mention  a  few 

familiar  objects  invented,  designed  and 
made  without  due  consideration  of  the 

fact  that  they  were  to  be  used  and  which 
are  used. 

I  have  an  extra  large  wash  pitcher  of 
blue  enameled,  sheet  steel,  which  I 
bought,  not  because  it  was  dearer  than  a 
china  one,  but  because  it  was  likely  to 
prove  cheaper  in  the  end  than  three  or 
four  of  the  latter.  Now  the  handle  is  of 

such  shape  and  so  placed,  that  it  strains 

one's  wrist  to  use  the  pitcher,  when  the 
latter  is  full.  The  accompanying  basin  of 
the  same  material  is  an  unconscious  dis- 

covery of  the  theoretically  correct  curve 

for  turbine  blades  —  for  water  poured  in 

at  the  center  at  maximum,  velocity 
emerges  all  around  the  rim  at  minimum 
rate.  A  gallon  enameled  sheet  iron  pot 
has  its  handle  of  circular  cross-section  and 
outline,  fixed  as  near  as  possible  to  the 
upper  rim,  so  that  when  the  pot  is  full  of 
boiling  water  one  is  sure  of  being  scalded 
when  lifting  it  with  one  hand  without  a 
"holder." 

My  china  teapot  is  a  "  thing  of  beauty," 
even  if  it  will  not  be  "a  joy  forever;"  but 
the  tea,  instead  of  pouring  from  the 

spout,  climbs  down  the  under  side  there- 
of, and  dribbles  around  generally.  An 

expensive,  cut-glass,  syrup  jug,  with  a 
silver  lid  supposed  to  cut  off  the  golden 
stream,  fails  in  this  mission,  and  is 
always  sticky  outside;  but  I  have  one 

that  cost  only  a  "quarter"  that  shuts  off 
the  current  as  cleanly  as  scissors  sever  a 

piece  of  tape. 

The  draftman's  compasses  with  which 
I  literally  tried  my  'prentice  hand  were  so 
constructed  that  either  of  the  triangular 
points  made  an  admirable  reaming  awl, 
and  both  together  could  serve  as  a 
washer  cutter.  Those  which  I  have  now, 
which  cost  three  times  as  much  and  are 

by  celebrated  makers,  are  so  slippery  and 
so  slender  that  the  average  hand  can  not 
manage  them. 
Among  other  ingenious  inventors,  some 

have  devoted  much  time  and  thought  to 

getting  up  an  apparatus  that  would 
extinguish  petroleum  lamps  at  a  given 
time;  that  is,  after  a  certain  number  of 

hours'  burning;  this  being  very  desirable 
in  small  towns  having  petroleum  street 
lighting,  to  save  the  expense  of  a  man  to 
traverse  the  streets  and  put  them  out  at 
daylight  or  midnight,  as  the  case  might 
be.  At  last  in  one  town,  the  problem  was 
solved  by  an  inventor  who  was  not 
heaven-born,  but  simply  lazy,  as  was  the 

660 
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pumping  engine  valve  boy  who  invented 
the  valve  gear,  constructing  it  out  of 
cords,  so  that  he  could  play  marbles 
instead  of  opening  and  shutting  cocks. 
The  fame  of  this  ingenious  but  not 

heaven-born  inventor  of  self  extinguishing 
petroleum  lamps  reached  far  and  wide, 
even  to  the  borders  of  the  county.  He 
just  found  out  how  much  petroleum 
would  run  a  lamp  an  hour,  and  made  a 
few  tin  measures  in  accordance.  When 

the  oil  was  "out,"  the  lamps  just  ceased 
to  burn  of  their  own  accord.  The  smell 

that  they  made  in  doing  it  was  by  no 

means  heaven-born,  in  fact,  it  was  "rank 
and  smelled  to  heaven,"  but  the  main 
thing  was,  all  the  lamps  went  out  on  time. 

This  was  one  case  where  the  inventor 

had  a  practical  knowledge  of  the  line  in 

which  he  invented  and  a  practical  per- 
sonal interest  in  the  success  of  his  inven- 

tion. 

The  architects  plan  houses  with  insuf- 
ficient space  for  bedsteads  and  tables, 

doors  that  open  the  wrong  way,  and 
closets  that  necessitate  twice  as  many 
steps  to  reach  them  as  should  be  neces- 

sary. The  tool  makers  turn  out  axes 
that  stick  in  the  tree,  and  hammers  that 
are  badly  balanced,  the  machine  builder 
makes  machines  that  have  to  be  taken 

apart  in  order  to  get  out  the  piece  that 
needs  replacing  or  adjusting  most  fre- 

quently, or  in  which  the  "breaking  piece" 
is  the  most  expensive  part. 

I  have  just  returned  from  a  trip  in 
which  I  stopped  at  a  new  and  quite 
expensive  hotel.  My  room  had  a  sta- 

tionary wash  stand  with  hot  and  cold 
water  and  marble  top  the  same  height 
from  the  floor  as  that  of  the  usual  wash 

stand  (perhaps  a  trifle  lower)  but  the 
basin  was  sunken,  so  that  although 
reasonably  supple,  washing  my  face 
properly  would  require  some  previous 
experience  as  contortionist  in  a  circus. 

And  so  it  is  all  along  the  line  —  things 
are  invented  and  things  arc  made,  by 
people  who  never  use  them,  or  who  never 
either  test  them  or  have  them  tested 
before  putting  them  on  the  market. 

A   RARE   MONKEY 
SIAMANG 

THE 

"Gollywog"  was  captured  when  young 
in  the  forests  of  Sumatra,  which  is  his 
habitat,  somewhere  close  to  Lebong 
Donok.  He  is  one  of  the  few  Siamang 
monkeys  in  captivity,  and  there  are  none 
in  the  European  zoological  gardens,  for 

Gollywog,  the  Siamang  Monkey 

they  will  not  survive  the  change  of  tem- 
perature. He  is  a  quaint  little  fellow. 

small  bodied,  long  armed,  and  ;is  mis- 
chievous as  a  puppy.  Every  morning 

and  evening  he  will  walk  hand  in  hand 
with  his  owner  to  his  office.  [n  the 

interim  he  will  either  play  about  the 

master's  bungalow  or  else  walk  down  to 
the  gold  mine,  where  his  owner  works,  to 

inquire  into  things  for  himself.  "Golly- 
wog," could  he  be  brought  to  Europe, 

would  net  his  master  at  least  $2,500. 
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ELECTRIC  PUMP  ON  A  PUSH 
CART 

In  Germany  a  useful  type  of  portable 
electric  pump  has  been  evolved,  suitable 

for  spraying  lawns,  washing  down  build- 
ings, fighting  fires  and  similar  purposes. 

The  electric  motor  and  centrifugal  pump 
which  it  operates  are  mounted  on  a  small 

push  cart. 

NEW  TEST  TELEPHONE 

Telephone  wires  often  run  quite  near 
electric  light  wires,  so  that  in  case  the 
telephone  lines  are  being  repaired,  any  of 
the  men  wishing  to  use  a  portable  tele- 

phone so  as  to  talk  over  these  wires  are 
in  danger  of  receiving  a  severe  shock  in 
case  of  an  accidental  contact  with  the 

electric  light  wires.  In  order  to  meet  this 
special  case  and  provide  a  safe  telephone 
set,  the  London  Adnil  Works  now  makes 
a  telephone  set  consisting  of  a  solid  oak 
case  with  rainproof  hinged  lid  containing 
a  loud  speaking  telephone  set  and  all  the 
needed  appliances.  The  box  as  a  whole 
is  mounted  on  a  steel  rod  which  has  a 

1  jointed  end  for  boring  into  the  earth,  and 
this  gives  the  ground  connection. 

The  current  carrying  parts  are  well 
insulated  and  it  is  impossible  for  the  man 

to  come  in  contact  with  them,  and  as  an 
extra  precaution,  all  the  other  inside 
mental  parts  are  connected  to  the  ground. 

Telephone  Test  Set 
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OLD   TIME  TELEPHONE 

SWITCHBOARD 

The  picture  accompanying  this  article, 
drawn  from  a  photograph,  shows  a 
telephone  switchboard  of  31  years  ago,  in 
Richmond,  Va.  It  might  readily  be 
mistaken  for  a  huge  lamp  shade  were  it 
not  for  the  numerous  cords  and  plugs 
in  evidence.  Upon  the  top  of  the  board 
is  a  galvanometer  which  in  those  days 
served  as  a  visible  busy  signal  to  the 
operator.  Two  of  the  operators  who 
worked  upon  this  board  are  still  living  in 

Ri  chm  ond .        

A    SIGN    OF    THE    TIMES 

Just  as  the  motor  car  has  superseded 
the  buggy,  phaeton  or  smart  trap  as  the 
case  may  be,  the  carriage  horse  in  point 
of  fact,  so  it  can  only  be  a  very  short 
time  before  the  electric  vehicle  will  have 
forced  itself  to  the  front  as  the  superior 
of  the  gasoline.  The  fact  of  the  matter  is 
that,  allowing  for  long  distance  tests, 
the  electrically  operated  van  or  carriage 
has  more  than  proved  its  worth  in  city 
and  suburban  service. 

The  point  to  which  attention  should  be 
drawn  is  this:  that  every  motor  garage 
owner  recognizes  the  coming  power.  It 

is  then  well  to  say  that  the  "meet"  held 
at  Cedar  Lake,  Ind.,  this  summer  ex- 

presses very  pertinently  the  identity  of 
interest. 

As  a  matter  of  publicity  let  it  be  said 
that  there  was  nothing  in  the  gathering 

but  a  chicken  dinner  and  athletic  sports," not  particularly  electrical,  but  at  the 
same  time  marking  harmonious  relations 
in  this  particular  field. 

There  were  all  the  usual  stunts  at  the 

picnic — fat  men  racing,  women  dashing, 
young  men  swimming,  and  over  a 
thousand  dollars  in  prizes.  But  the  great 

point  for  the  public  to  note  is  the  cer- 
tainty expressed  by  all  the  garage  men 

of  Chicago,  that  they  must  have  charging 
stations  right  away  to  meet  the  coming 

conditions,  and  with  "juice"  delivered 
from  an  independent  source,  to  wit,  the 

central  station,  and  also  that  the  lesson 
of  the  storage  battery  and  its  powers  is 
more  than  convincing.  It  is  no  longer  a 
question  of  Gretna  Green,  Scotland,  or 
Crown  Point,  Ind.,  but  of  certainty  in 

A.   Telephone    Switchboard   used   31   Years   Ago — Drawn from  a  Photograph 

being  able  to  control  your  electric 
vehicle  of  to-day  and  to-morrow  and  of 
seeing  that  it  does  not  run  away  with  you. 

CISTERN  FILTERS  DO  NOT 
REMOVE  GERMS 

Cisterns  that  are  properly  constructed 

and  receive  rain  water  from  roofs  general- 
ly afford  water  of  good  sanitary  quality, 

but  if  water  of  doubtful  quality  is  stored 
in  cisterns  the  supply  is  of  course  not  safe 
for  domestic  use.  Filters  used  in  connec- 

tion with  cisterns  are  of  value  in  making 
the  water  clear  but  arc  generally  of  no 

value  in  removing  disease  germs.  Manx- 
cisterns  are  divided  into  two  parts  by  a 
brick  wall,  the  water  being  admitted  into 
one  compartment  and  drawn  from  the 
other.  In  such  cisterns  the  water  passes 

through  the  brick  and  in  that  way  is  im- 
proved in  clearness  and  color,  hut  not 

generally  in  sanitary  quality.  (U.  S. 
Geological  Survej .) 
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LEARNING  TO  SHOOT 
WITHOUT  BULLETS 

Recruits  at  the  Lake  Bluff  Naval 

Training  Station,  Great  Lakes,  111.,  are 
now  being  taught  the  use  of  the  rifle, 
carbine  and  pistol  without  having  to  fire 
a  shot  until  their  preliminary  education 
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contact  with  the  firing  pin.  The  recruit 
then  points  the  gun  at  a  tiny  target,  only 
six  inches  from  the  end  of  the  gun  and 
pulls  the  trigger.  The  sighting  target 
is  just  the  distance  above  the  tally  target 
that  the  top  of  the  gun  sight  is  above  the 
center  of  the  bore.'  The  needle  is  fired 
by  means  of  the  firing  pin  and  a  set  of 
springs,  which  also  pull  it  back  in  the 
rifle  after  the  scoring  has  been  done. 

In  connection  with  the  needle  the  re- 
cruit is   given  a  clip  of  cartiidges  with 

spring  actuated  needles  in  them,  which 
fit  in  behind  the  main  needle.     Ten  les- 

sons   constitute    the    course   in    loading, 
aiming  and  firing.     A  part  of  the  course 
is  taught  by  use  of  the  sling  devices, 
shown    in    one    of    the    pictures,    which 
enables  raw  recruits  to  learn  all  the  differ- 

ent firing  positions.    The  marksman  aims 
at  a  distant  target  in  this  case,  and  the 

gun  is  so  connected  with  the  dotter  on 
the  stanchion    that   the  result  is  re- 

corded at  his  side. 

3  mi 
Teaching  Raw  Recruits  to    Shoot   by   Means  of  the   Needle  Gun    or    "  Dotter 

Having  Reduced  Charges 
(Upper    View)    and    with    Cartridges 

is  completed.  So  carefully  has  the  course 
been  worked  out  by  Capt.  George  R. 

Clark,  the  commandant,  that  an  appren- 
tice seaman  may  become  an  expert 

marksman  without  having  felt  the  recoil 
of  a  gun  or  smelt  powder. 

Training  in  marksmanship  of  this 
character  is  done  by  means  of  what  is 
known  as  the  Hollofield  dotter.  Usual 
service  rifles  and  revolvers  are  used.  A 

brass  marking  rod  or  needle  is  placed  in 
the  bore  of  the  rifle  so  that  it  comes  in 

Following  this  preliminary  dummy 
practice  with  the  needle  gun  the  recruits 
are  given  cartridges  with  reduced  charges 

and  small  bullets,  thus  gradually  ac- 
customing themselves  to  the  recoil  of  the 

weapon. 
The  needle  guns  were  effectively  used 

by  the  army  riflemen  who  took  part  in 
the  Olympic  games  at  Stockholm.  They 
practised  on  board  ship.  Officers  at  the 
naval  station  claim  that  they  are  excellent 
in    securing    good    marksmanship. 
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CURIOUS  TREE  MAN 

With  the  exception  of  one  or  two 

minor  touches,  this  "Wooden  Man"  is  a 
perfectly  natural  tree  growth  occurring 
near  Marquette,  Mich.  The  gigantic 

proportions  can  well  be  gauged  by  com- 
parison with  the  figures  beneath.  Prac- 

tically the  only  "improvements"  were 
the  addition  of  a  cane  and  the  painting 

of  a  cuff  on  the  wrist.  The  "Wooden 

Man"  is  still  energetic  and  sprightly; 
youthful  sap  continues  to  flow  in  his 
veins,  although  it  is  safe  to  say  that  he 

Tree  Man  Near  Marquette,  Mich. 

has  seen  all  of  150  winters, 

his    pedal    extremities    are 
under  the  ground  so  that 

troubled  with  "cold  feet." 

Fortunately, 

far  enough 
he  is  never 

Bear  in  mind  that  electrical  energy  is 
always  under  perfect  control.  Light, 
power  and  heat  can  be  regulated  at  will 
by  pressing  a  button  or   turning  a  knob. 

HIS   FIRST   INVENTION 

A  veteran  inventor,  A.  C.  Brush,  who 
has  many  notable  achievements  to  his 
credit,  as  for  instance  the  projection  of 
the  San  Francisco  Bay  bridge,  and  who 
has  been  the  recipient  of  gold  medals  at 

He  Takes  Pride  in  his  First  Boyish  Invention- 

international  expositions  and  other  hon- 
ors, takes  more  pride  in  his  first  boyish 

invention  than  in  any  of  his  later  suc- 
cesses. It  is  a  decidedly  novel  design  for 

a  battleship,  which  he  planned  when  he 
was  ten  years  old,  and  which  he  whittled 
out  with  a  great  deal  of  skill,  as  a 
wooden   model. 

It  was  built  in  the  form  of  a  turtle, 

which  as  every  boy  knows  is  invulner- 
able. The  head  with  its  sharp  beak  was 

designed  to  ram  and  sink  the  enemy's 
craft,  the  guns  were  mounted  in  a  circle 
on  the  back  as  the  vessel  floated  half 

submerged  and  the  tail  served  as  a  rud- 
der. By  means  of  heavy  wheels,  theland- 

and-water  terror  could  ascend  a  shelving 
bank  and  travel  across  the  lands  of  the 

foe. 
All  this  is  being  explained  to  the  small 

boy,  who  is  of  about  the  age  thai  the  in 
ventor  was  when  he  designed  this  war 

craft,  and  who,  therefore,  grasps  the  es- 

sential points  heller  than  a  "grown-up" 
might. 
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NEWSPAPER    PHOTOGRAPHY    IN 
THE  AIR 

Nowadays  the  news- 
paper photographer  has 

to  be  a  man  of  steel 

nerves  and  be  prepared 
to  do  anything  in  order 

to  work  a  "beat"  on  an 
equally  daring  rival.  He 
will  stop  at  absolutely 
nothing  in  order  to  beat 

a  fellow  newspaper  cam- 
era man.  One  of  the 

most  daring  pieces  of 

newspaper  camera  ad- 
ventures was  that  of 

Ralph  Baird,  the  staff 
photographer  for  the 
Kansas  City  Post,  who 
made  an  ascent  with 

Charles  Willard  at  Kan- 
sas City  in  an  aeroplane 

in  order  to  get  a  birds  '- 
eye  view  of  that  thriv- 

ing western   city   and    also 

STORIES    OF    CHINESE   RAIL- 
ROADING 

Ralph  Baird,  Newspaper  Photographer  Ready   to   Fly    with   Charles  Willard    at 
Kansas  City,  Mo. 

to  take  a 

picture  of  another  birdman  flying  in 
midair. 

Baird  had  never  been  in  an  aeroplane 
before,  but  he  was  not  daunted.  Sitting 
on  a  part  of  the  engine  and  holding  his 
camera  in  one  hand  and  one  of  the  stays 
of  the  planes  in  another,  he  rose  into  the 
air  with  Willard  and  took  many  excellent 
pictures  from  his  precarious  position. 
Then  as  one  of  the  other  birdmen,  giving 
an  exhibition,  swooped  down  from  a 
height  in  a  spiral  glide  to  earth,  Baird 
persuaded  Willard  to  fly  towards  him  so 
that  he  could  get  a  close  range  picture  of 
the  reckless  descent.  Willard  was  as 

game  as  Baird  and  drove  his  machine 

close  to  the  other  man's.  Then  as  the  bird- 
man  swiftly  swooped  towards  them,  he 
made  his  picture,  careless  of  whether 

there  might  be  a  collision  in  mid-air  or 
not. 

In  the  dressing  rooms  of  theaters  the 
combined  curling  iron  heater  and  grease 
paint  heater  has  proved  very  useful. 

The  Chinaman  was  at  first  so  distrust- 
ful of  the  railway  that  whole  villages  were 

depopulated  for  a  time  when  the  first 
locomotives  made  their  appearance  in 
some  of  the  country  districts,  and  when 

the  tracks  of  the  Shanghai-Nanking 
Railway  pierced  the  walls  of  the  latter 
city  it  was  necessary  to  keep  the  workmen 
under  guard  to  prevent  their  being 
mobbed  by  the  indignant  populace. 

But  this  dread  soon  passed  away,  as 
shown  by  one  of  the  pictures.  A  number 
of  coolies,  encouraged  by  the  resemblance 
of  a  steel  rail  to  one  of  their  own  hard 

Chinese  pillows,  are  seen  quietly  "sleep- 

ing on  the  sleepers." One  of  the  most  serious  difficulties 

with  which  Chinese  railway  builders  have 
to  contend  arises  from  the  torrential 
rains  which  visit  the  country  at  certain 
seasons,  the  damage  that  results  from 
floods  being  scarcely  greater  than  that 
from  the  terrific  erosive  action  of  the 

rain  drops  on  cuts  and  fills.  A  new  fill  on 
the  Shanghai-Nanking  Railway,  after  it 

passed  through"  a  rain  storm  in  which 
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nine  inches  of  water  fell  in  eight  hours, 
had  its  height  reduced  by  over  a 
foot.  One  of  the  illustrations  shows  a 

section  of  the  Peking-Kalgan  Railway, 
where  a  tenacious  rooted,  native  grass 
is  being  tried  to  prevent  erosion.  In  the 
same  photo  may  also  be  seen  a  most 
elaborate  piece  of  stone  protective  work 

this  latter  class  is  made  possible  by  the 
extraordinary  cheapness  of  Chinese  labor, 
coolies  being  paid  the  equivalent  of 
about  fifteen  cents  a  day  in  this  part  of 
China. 

To  a  Chinaman  the  graves  of  his  an- 
cestors are  dearer  than  his  own  life. 

With  the  graves  of  most  of  the  countless 
billions  that  have  died  in  the  past  pre- 

served and  marked,  the  whole  country  is 
honeycombed  with  them,  and  one  of  the 
greatest  difficulties  in  the  way  of  foreign 

industrial  enterprises  —  especially  rail- 
roads—  has  been  to  find  room  without 

interfering  with  the  graves.  It  is  usual 
to  pay  the  owner  of  each  grave  so  much 
for  removing  the  ashes  of  his  ancestor. 
There  is  shown  here  a  part  of  a  graveyard 
near  Nanking.  A  cut  is  being  made 
through  a  part  of  it  with  some  of  the 

Native  Grass  Planted   on   an   Embankment 
to  Prevent  Erosion 

that  is  being  erected  against 
the  encroachments  of  the  river 
which  the  tracks  skirt  for  a 
number    of    miles.      Work    of 

graves  still  standing  on  the  little  hun 
mocks  pending  a  settlement  of  prices. 

They  Soon  Lost  their  Fear  of  the  Iron  Horse 

A  wireless  outfit  has  been  installed  in 
the  Fifth  Street  Methodist  Temple,  of 

Philadelphia,  by  the  pastor.  The  anten- 
na is  mounted  over  the  apex  of  the  rod. 

and  consists  of  four  wires,  each  65  feel 

Long  and  85  feet  above  the  level  ̂ \  the 
street. 
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ULTRA-VIOLET  RAYS  IN  STERIL- 
IZING MILK 

The  successful  use  of  ultra-violet  rays, 
artificially  produced,  in  Europe  for  steril- 

izing drinking  water,  led  the  United 
States  Department  of  Agriculture  to 
experiment  with  these  rays  as  a  possible 
means  for  sterilizing  milk.  These  experi- 

ments show  that  the  rays  do  not  destroy 
all  the  organisms  in  milk  produced  under 
commercial  conditions.  While  the  ex- 

periments show  that  large  numbers  of 
bacteria  are  killed  by  the  ultra-violet 
rays,  there  is  always  the  possibility  that 
some  of  the  pathogenic  or  disease  pro- 

ducing forms  will  survive.  The  rays,  it 
is  found,  also  impart  a  disagreeable 
flavor  which  would  render  the  milk  un- 
salable. 

In  attempts  to  sterilize  cream,  the 
results  were  still  less  satisfactory  than 
with  milk,  nor  could  dirty  milk  bottles 
be  completely  sterilized  when  exposed 
to  the  action  of  the  rays.  Even  if  the 
methods  of  generating  rays  are  improved, 
it  is  doubtful  in  the  opinion  of  the  experts 
if  they  can  ever  be  used  to  any  extent  as 
a  substitute  for  pasteurizing  milk  because 
of  the  disagreeable  flavor  they  impart 

A    RUNAWAY  DYNAMO 

On  July  7  occurred  a  peculiar  and 

somewhat  serious  "runaway"  of  a 
10,000  horse, power  dynamo  at  the  plant 
of  the  Northwestern  Electric  Light  Com- 

pany at  Underwood,  Wash. 
Through  some  unknown  defect,  one  of 

the  gates  of  the  dam  opened  to  the  limit, 
and  the  big  machine  increased  from  360 
revolutions  a  minute  to  1,000. 
When  this  great  supply  of  power  came 

on,  the  machine  and  wires  became  literal- 
ly one  ball  of  fire.  The  White  Salmon 

River  Canyon,  where  the  plant  is  located, 
was  made  as  light  as  day.  The  coils  were 
burned  out  and  the  copper  and  iron  were 
fused  together. 

The  foreman  and  his  oiler  acted  in  an 
admirably  cool   and  heroic    manner    at 

their  post  of  duty"  and    succeeded,  after 
some  effort,  in  getting  the  gate  shut. 

ANCIENT  TANKS  OF  ADEN 

No  one  in  his  senses  could  call  Aden, 

Great  Britain's  rocky  fortress  at  the 
entrance  to  the  Red  Sea,  a  health  resort 

or  a  place  of  beauty ;  but  it  is  of  tremen- 
dous strategic  importance.  It  is  just  a 

bare   rock   and   hotter   than    Hades,   it 

the  Ancient  Persians.     It  has  Stood 
Intact  for  Ages 

never  rains  there,  and  is  so.  unhealthy 
that  few  white  men  can  stay  there  for 

long  and  live. 
As  there  never  is  any  rain  it  was  neces- 

sary for  the  ancient  Persians,  who  owned 
the  place  almost  before  the  dawn  of 
history,  to  build  immense  tanks  to  hold 
a  water  supply  and  these  tanks  are  still 
in  use,  being  the  only  source  the  residents 
can  draw  upon.  No  one  has  ever  been 
able  to  find  out  the  secret  of  the  cement 
work  used  in  the  construction  of  the 

tanks,  and  the  workmanship  has  puzzled 

the  world's  best  architects  and  builders. 
These  tanks  have  stood  intact  through 
all  the  ages,  an  everlasting  monument  to 
the  foresight  of  the  owners  of  Aden. 



ELECTRICITY'S   AID  TO  THE  POLICEMAN 
With  the  modern  criminal  gaining  in 

elusiveness  by  the  use  of  the  automobile 
and  the  motor  boat,  it  goes  without 
saying  that  the  representatives  of  law 

for  the  rogues'  gallery  by  the  aid  of 
electric  lamps.  Moreover,  electricity,  in 
a  dozen  different  guises,  helps  the  police- 

man on  his  job. 

The  usual  police  signaling  system  con- 
sists primarily  of  call  boxes,  mounted  on 

posts  at  street  corners  and  each  box 
provided  with  telephone  equipment  for 
communication  with  the  various  stations 

and  with  police  headquarters.  In  most 
instances  the  equipment  of  a  call  box 
includes  a  transmitter  and  receiver,  which 
permits  the  patrolman  to 
carry  on  conversations 
with  his  superiors  just 
as  the  average  telephone 

A  Telephone  Inside  the  Money  Vault  or  in  Close 
Proximity  Permits  of  a  Quick  Police  Call 

and  order  who  would  checkmate  him 

must  have  improved  resources  for  elec- 
trical communication. 

Once  upon  a  time  electrical  communi- 
cation represented  the  sum  total,  but 

now  that  is  but  one  phase  of  the  routine 
in  which  the  versatile  current  serves  the 

police  force.  It  is  a  telephone  or  tele- 
graph call  which  summons  the  patrol 

wagon  or  ambulance,  but  like  as  not  it  is 
an  electrically  propelled  vehicle  which 
responds.  And  with  a  criminal  in  Hie 
clutches  of  the  law  it  is  an  ingenious 
arrangement  of  electric  lights  which 
facilitates  his  identification;  an  electrical 
detecting  instrument  secures  his  con- 

fession; he  is,  very  likely,  photographed 

subscriber  uses  his  tele- 
phone. Certain  models 

of  police  call  boxes  are, 
however,  so  equipped 
that  the  man  on  the  beat 

may  send  in  a  report 
automatically  by  turning 

a  key,  which  operation 
has  the  effect  of  recording  on  a  tape  al 

headquarters  the  dale,  hour,  minute  and 
second  of  the  call. 

An  important  integral  part  o\  all  police 
signaling  systems  is,  of  course,  the 
''central"  at  headquarters.  This  is  in 
effect  a  big  private  branch  exchange  but 
it  is  more  perfectly  equipped  than  any 
other  private  branch  exchange,  and  it  is 
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Electrical  Apparatus   of   an  Up-to- 
date  Police  Station— for  Pho- 

tographic and  X-ray  Work 

likely  to  similarly  overshadow  in  magni- 
tude all  others  in  the  locality. 

The  central  station  switchboard  of  the 

up-to-date  police  signaling  system  may 
be  arranged  for  the  operation  of  as  many 

circuits  as  required.  Telephone  commu- 
nication may  be  held  between  any  two 

patrol  boxes  or  from  any  patrol  box  to 
any  telephone  on  the  local  telephone 
system.  Moreover,  the  operation  of  all 
patrol  boxes  is  automatically  recorded 
whether  an  attendant  is  at  the  switch- 

board or  not.  A  modern  improvement  of 
the  electric  communication  system  is  the 
introduction  of  lamp  and  bell  signals 
whereby  each  patrol  box  has  a  red  lamp 
and  loud  ringing  bell  which  may  be  used 
to  signal  patrolmen  day  or  night. 

Electricity  is  rendering  valuable  aid 
in  police  laboratories  where  chemical 

analysis  is  made,  and  in  police  photo- 

graphic departments  where  rogues' gallery 
portraits  are  secured,  and  where  there  is 
necessity  all  the  while  for  more  or  less 
X-ray  work.  Mention  has  already  been 
made  in  these  columns  of  the  revolution- 

ary influence  exerted  by  such  telephonic 

devices  as  the  dictograph  and  teledetec- 
tive,  which  are  often  better  than  the 

"third  degree"  for  securing  confessions. 
Telephones  are  now  installed  not  only 
adjacent  to  but  also  inside  many  of  the 

large  bank  vaults  —  a  ruse  to  help  thwart 

the  robber  but  incidentally  a  precaution 
against  the  consequences  of  closing  a 
vault  door  by  mistake  upon  any  of  the 
bank's  own  employes. 

BOAT  RACE  ON  LAND 

This  odd  boat  race  took  place  at 
Columbia  University  during  Alumni 
Stunt  Day.  The  boats  were  suspended 
from  the  shoulders  of  the  crew  whose  legs 

projected  through  the  bottom  of  each 
boat.  The  crews  ran  backwards,  the 
coxswain  being  the  only  man  who  could 

observe  the  course  the  "vessel"  was taking. 

The  underground  electric  railroads  of 
Paris  are  now  carrying  more  than 
400,000,000  passengers  a  year. 



AUTOMATONS  IN  A  GAME  OF  BASEBALL 
What  is  considered  the  perfection  of 

mechanical  reproduction  of  baseball 
games  is  that  known  as  the  Jackson 
Champion  Baseball  Player,  the  invention 
of  Thomas  H.  Jackson,  of  Scranton,  Pa. 
This  player,  patented  February  18,  1913, 
is  a  miniature  baseball  diamond  with 

manikin  players  that  run  bases  and  throw 
and  bat  the  pigskin  sphere  just  as  the 
players  do  in  real  life,  and  so  far  as  is 
possible,  gives  each  play  with  fidelity.  It 
is  so  large  that  it  occupies  the  complete 
depth  and  width  of  a  theater  stage,  while 
surrounding  the  field  are  fences,  covered 
with  advertisements.  The  center  field 

fence  is  used  for  the  posting  of  the  score 
inning  by  inning. 

In  the  reproduction  of  a  game,  the  field- 
ing players  take  their  proper  positions 

by  coming  up  on  the  diamond  through 
holes  in  the  in-  and  outfields.  The  um- 

pire calls,  "play  ball,"  and  the  batter 
comes  up  through  a  hole  near  home  plate 
and  with  bat  in  hand,  trots  up  to  his 

position.  Through  the  medium  of  a 
small  half  candlepower  lamp  to  denote 

the  ball,  there  is  a  flash  in  the  pitcher's 
hand.  He  winds  up  once  or  twice  and 
then  throws  his  arm  toward  the  catcher, 
the  light  in  his  hand  goes  out,  the  batter 
swings  and  misses,  and  the  light  appears 

in  the  catcher's  hand.  The  umpire  raises 
his  right  hand  and  the  announcer  u~der 
the  diamond  calls  "strike  one."  If, 
however,  the  batter  hits  safely  (to  right 
field,  for  instance)  one  can  see  the  light 
travel  along  the  ground,  past  the  second 
and  first  basemen  and  into  right  field, 
where  the  fielder  picks  up  the  ball,  raises 

his  arm  and  relays  it  to  the  second  base- 
man who  in  turn  throws  it  to  the  pitcher. 

The  manikins,  which  go  through  all  these 
motions,  are  about  eighteen  inches  high, 
made  of  iron  and  tin  and  through  a  sys- 

tem of  levers  at  the  base,  can  be  made  to 
raise  either  right  or  left  arms  or  both  and 
to  stoop.  In  the  base  is  a  small,  dry 
battery  and  from  this  to  the  hand  of  the 
manikin  is  a  small  wire  carrying  the  cur- 

rent to  the  little  lamp.  The  operator  at 

the  proper  play,  presses  the  button  and 
the  light  flashes  and  is  extinguished  when 

Miniature  Ball  Field  and  the  Antoiuu 
671 which  Play  the   Game 
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the  ball  is  thrown  to  another  player  or  to 
the  batsman. 

Ten  men  are  required  to  operate  the 
board,  one  for  each  player  and  the 
operator  of  the  switchboard  from  which 
connections  are  made  to  show  base-hits 
and  fly  balls.  The  latter  feature  is  most 
ingenious.  There  is  a  row  of  lights  over 
the  heads  of  the  infielders  and  a  similar 
row  in  the  outfield.  When  the  batter  hits 

a  fly  to  centerfield,  that  fact  is  indicated 
on  the  front  board  and  at  the  same  time 

the  light  over  the  pitcher's  head  flashes, 
then  the  one  over  the  centerfielder's  head 
and  then  in  his  hand. 

On  the  field  there  are  two  grooves 
completely  encircling  the  diamond.  In 
one  of  these  the  fielders  move  while  the 
other  is  intended  for  the  base  runners. 

The  groove  is  really  a  track  to  which  a 
small  wheel  attached  to  each  base  runner 

fits  and  as  he  moves  from  base  to  base,  the 
wheel  revolves  and  imparts  a  running 
motion  to  his  legs. 

APPROPRIATE  GARAGE  SIGN 

An  effective  garage  sign  found  on 

Wabash  Ave.,  Chicago,  is  herewith  illus- 
trated. The  perspective  of  the  sign 

coupled  with  the  two  brilliant  electric 
headlights  imparts  to  it  such  a  realistic 

appearance  that  the  passer-by  coming 
from  either  side  is  startled  as  the  same 

view  is  shown  on  both  sides.  The  lights 
also  aid  in  illuminating  the  walk  in  front 
of  the  building. 

THE  MYSTIC  CLOCK  EXPLAINED 

To  the  Editor  of  Popular  Electricity  and 

the  World's  Advance: 
The  "Mystic  Clock"  referred  to  in  the 

August  issue,  page  403,  is  not  actuated 
by  electricity  in  any  form,  nor  by  mag- 

netism. The  principle  involved  is  grav- 
ity. 

Each  hand  is  provided  with  a  counter- 
poise consisting  of  what  appears  to  be  a 

solid  metal  disk,  but  is  really  a  hollow 
receptacle  for  the  works  of  a  watch  which 
are  firmly  secured  to  its  interior,  as 
shown  in  the  accompanying  sketch.  (A) 
is  a  watch  movement.  (B)  is  a  weight 
carried  in  a  circular  orbit  around  this 

movement.  The  hand,  including  the 
weight,  is  accurately  poised  on  the  center 
(C) .  The  weight,  therefore,  has  a  tendency 
to  assume  the  downward  position,  as 
shown.     As  the  watch  carries  the  weight 

Garage  Sign 

The  Secret  of  the  Mystic  Clock 

around,  it  —  the  weight  —  assumes  a 
downward  position,  and  inasmuch  as  the 
hand  is  free  to  move  on  its  axis  it  follows 

that  it  —  the  hand  —  rotates  around  the 
dial. 

Each  hand  contains  a  separate  move- 
ment. The  movement  in  the  minute 

hand  counterpoise  carries  the  weight  one 
revolution  every  hour,  while  that  in  the 
hour  hand  carries  it  one  revolution  every 
twelve  hours,  corresponding  with  the 
motions  the  hands  of  a  clock  ordinarily 

perform. In  setting  the  hands  the  weights  are 
placed  so  that  they  occupy  a  downward 
position  when  the  hands  point  to  correct 
time.  It  follows,  then,  that  as  the 
weights  revolve  around  the  watch,  always 
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assuming  a  downward  position,  the  hands, 
being  free  to  move  on  their  axis,  will 
travel  around  the  dial,  indicating  correct 
time.  No  matter  in  what  position  the 
hands  may  be  placed,  they  will  at  once 
assume  position  to  indicate  correct  time. 
When  they  are  both  whirled  around  the 
dial  they  will,  of  course,  settle  to  the 

same  position.  This  is  the  simple  ex- 
planation of  what  appears  to  be  a  com- 

plicated problem. 
Charles  T.  Higgenbotham, 
Consulting  Superintendent, 

South  Bend  Watch  Co. 

South  Bend,  Ind.,  Aug.  1,  1913. 

GIANT  SEARCHLIGHT  IN  POLICE 

WORK 

A  giant  searchlight  is  perched  in  the 
lofty  fire  tower  on  the  tallest  skyscraper 
in  Indianapolis.  The  searchlight  is 
18,000  candlepower  in  strength,  the  lens 

WATER-CYCLING— A  NEW  SPORT 

"Water-cycle"  is  the  name  of  a  new 
type  of  aquatic  machine  which  is  attract- 

ing English  inventors.  Chris.  Harvey,  a 
young  shoemaker  of  the  Cornish  village 

of  Mousehole,  has  built  a  sea-going  cycle 
out  of  two  old  fishing  spars  and  a  disused 
bicycle.  Paddle  wheels  are  arranged  on 
the  rim  of  the  wheel  as  shown.     On  his Lofty  Fire  Tower  on  an  Indianapolis  Skyscraper 

Two  Types  of  Water-Cycles  Devised  by  Englishmen 

first  trial  he  steered  cleverly  out  to  sea, 
but  collided  with  a  fishing  smack  and  was 
swamped. 

Fred  Fenny,  an  Aldershot  bookbinder, 
has  designed  another  type  which  is  able 
to  carry  a  passenger  in  addition  to  the 
cyclist.  In  this  case  the  bicycle  sprocket 
is  connected,  by  a  driving  chain,  with 
an  ordinary  boat  propcllor. 

is  nearly  half  a  foot  in  thickness  and  is 
38  inches  in  diameter. 
When  a  burglar  alarm  is  turned  j 

huge  searchlight  is  played  on  the 
which  has  been  robbed  and  by  a  sei 

rapid  signals  all  the  patrolmen  i 
vicinity  arc  put  upon  the  trail  at 
The  district  is  entirely  surroundei 
it  is  only  with  the  greatesl  difficult 

in  the 

place 
ies  of it  the 

once. 

.\1  and :v  that 



The  Printing  Plant  on  a  Railroad  Car 

the  thief  effects  an  escape.  Before  the 
light  was  installed,  the  desk  sergeant  at 
headquarters  could  not  give  the  officers 
news  of  a  robbery  until  they  made  their 
hourly  call,  which  in  some  cases  might  be 
as  long  as  59  minutes. 

NEWSPAPER   PRINTED   ON  A 
RAILROAD  TRAIN 

The  novelty  of  this  newspaper  plant 
lies  in  the  fact  that  it  Was  installed  in  a 

65  foot,  baggage  car.  It  was  complete  in 
all  details  even  to  an  engraving  plant  for 
making  the  cuts.  The  paper  printed  was 

the  "Glacier  Park  Blazer,"  the  first  daily 
automobile  paper  ever  printed  on  a  rail- 

road train.  Nine  issues  were  printed 
each  day  during  the  A.  A.  A.  automobile 

tour  from  Minneapolis  to  Glacier  Nation- 
al Park  last  July. 
The  train  carrying  this  unique  plant 

was  the  hotel  train  which  accompanied 
the  automobile  turists  over  the  Great 

Northern.    It  furnished  eating  and  sleep- 

ing accommodations  for  the  motorists 
during  their  1,233  mile  trip  through  three 
states. 

MODERN    HOSPITAL    DEPENDS 
UPON  ELECTRICITY 

The  operating  room  in  the  Red  Cross 
Hospital,  Salida,  Colo.,  is  one  of  the  best 

in  the  state,  from  the  standpoint  of  elec- 
trical equipment,  and  is  about  20  by  12 

feet  in  plan,  containing  twelve  service 
outlets,  an  electrically  warmed  operating 
table  and  an  instrument  cabinet  5  by  5.5 
by  1.5  feet  in  dimensions,  with  six  glass 
shelves,  two  four candlepower lamps  being 
kept  lighted  constantly  to  maintain  the 
proper  conditions  of  dryness.  Four  100 
watt  lamps  are  installed  directly  above 
the  operating  table  and  ventilation  is 

facilitated  by  an  eighteen-inch  fan  driven 
by  a  %  horsepower,  110  volt  motor. 

In  the  diagnosis  rooms  and  laboratories 
electric  reflector  lamps  attached  to  head 
bands  are  in  service,  and  electrically 
heated  instrument  sterilizers  are  in  use. 

674 
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A  large  examination  table  is  provided 
with  four  60  watt  lamps,  two  of  which 
may  be  cut  off  at  a  time.  A  full  line  of 
rheostatic  equipment  is  available  for  use 
in  connection  with  cautery  apparatus, 
endoscopes  and  cystoscopes.  An  electric 
stove  is  employed  in  heating  broth  in  the 
kitchen  and  an  electric  toaster  is  con- 

stantly used  on  the  premises.    An  electric 

THE  METRIC  SYSTEM 

A  reader  of  this  magazine  desires  a 
comparison  of  the  metric  system  with  the 
English  standards.  Although  almost 
every  handbook  contains  conversion 

tables,  handbooks  are  not  always  avail- 
able when  wanted.  So  for  his  benefit  and 

that  of  others  we  print  below  the  readiest 

A  Complete  Engraving  Plant  on  a  Railroad  Car  —  Making  the  Plates  for  Illustrations 

clock  system  and  a  complete  set  of  inte- 
rior telephones,  floor  bells,  corridor,  pilot 

and  night  lamps  are  in  service  and  the 

nurses'  croquet  ground  is  illuminated  for 
evening  games  by  incandescent  lamps  of 
sixteen  candlepower  scattered  at  con- 

venient intervals. — Electrical  World. 

During  the  past  summer  the  telephone 
company  of  Temple,  Texas,  placed  a 
transmitter  in  the  band  stand  at  the  city 
park  and  so  arranged  that  its  subscribers 
might  listen  to  the  evening  concerts  given 
there  by  calling  central  and  getting 
telephone  connection. 

means,  in  condensed  form,  of  converting 
from  the  metric  system  to  the  English. 
Conversely,  of  course,  to  reduce  English 
standards  to  metric  simply  invert  the 
fraction. 

Cent  imeters 
Meters X 26/66 

X82/ 
=  inches 
= yards 

Kilt. meters    X87    1 40  =  miles 
Hectares 
Grams 

Kilograms Liters 
Liters 

X  42/17  =  acres 
X0/170  =  ounces \7."i  :;  l  =  pounds 

\11  53  =gaUons 
X6  170  -cubic  fe 

Electric  light  is  valuable  in 
stores  because  its  color  is  good 

display  of  the  candy,  also  becaus< 
not    heal    and    make    the    candy 

idv the 

un- 

it 

stick
s 

>os 
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"  PULQUE,"  THE  CURSE 
OF  MEXICO 

The  Maguey  —  the  American  aloe  ■ —  is 
known  to  us  as  the  "Century  Plant."  In 
its  native  land  it  grows  very  large  and 
matures  in  seven  or  eight 
years,  when  it  would 

blossom  —  if  permitted 
to  do  so.  When  the  sap 
begins  to  gather,  to 
shoot  up  the  tall  blossom 
stalk,  the  center,  or 
heart,  is  cut  out,  leaving 
a  cavity  as  large  as  a 
wooden  bucket. 

In      this      receptacle, 
gathers  each  day  three  or 
four  quarts  of  the  sap. 
This   sap   is   sweet   and 
palatable,  and  would,  no 
doubt,  be  nourishing,  if 
used  at  once.     It  is  syphoned  out  into 
pigskin   bottles,   carried   to   the   nearest 
stations  on  burros  and  shipped  to  the 
cities.     Mexico  City  alone  receives  50 
carloads  of  this  drink,  called  pulque,  each 

day.     This  is  official. 
Fermentation  begins  in  24  hours.  The 

liquid  turns  milky  looking  and  is  slightly 
intoxicating;  at  the  end  of  three  days  it 
becomes  violently  so,  and  all  that  is  not 
consumed  must  be  turned  into  the  streets 

— ■  which  is  in  compliance  with  the 
Mexican   law. 

The  native,  appreciating  this  fact,  en- 
deavors to  see  that  none  of  the  precious 

fluid  is  wasted,  and  to  that  end  drinks 
every  hour  in  the  day.  Men,  women,  and 
children  all  drink.  It  is  the  curse  of  the 
country. 

The  Maguey  is  planted  in  long  rows — 
miles  long  —  and  grows  in  the  sand  with- 

out irrigation.  For  hundreds  of  miles 
around  the  City  of  Mexico,  it  seems  to  be 
almost  the  only  crop,  covering  valley, 
plain  and  mountain  side.  When  the 
center  leaf  is  taken  out  it  is  planted,  and 

takes  root  at  once.  This  center  repre- 
sents three  years  growth,  and  so  the  crop 

is  constantly  renewed. 

RACE  OF  THE  VETERANS 

A  novel  race,  in  which  all  the  cars  were 
built  in  or  prior  to  1 905 ,  was  held  in  Los 
Angeles  last  summer.  Seven  cars  were 
entered  of  which  the  oldest  was  a  1903 

Gathering  the  Juice  of  the  Century  Plant 

Locomobile,  a  two  cylinder  chug-chug 
which  made  9K  out  of  the  ten  laps  on  one 
cylinder  only.  The  winner  was  a  1905 
Tourist,  a  Los  Angeles  product,  which 
made  the  ten  miles  in  13  minutes,  38 
seconds,  showing  remarkable  spryness  for 
its  years.  This  was  driven  by  George 
Stevenson,  who  brought  his  machine 
deftly  around  the  grass  grown  track  of 
Ascot  Park,  and  brought  up  at  the  finish 
with  almost  a  full  load  of  alfalfa  that  had 

been  mown  by  his  radiator.  His  mechan- 
ician helped  hold  down  the  car  on  the 

turns,  by  standing  on  the  running  board 
and  swinging  far  out  to  the  inside. 

The  Buick,  driven  by  Kenneth  Nikrent 
and  with  Louis  Nikrent  as  mechanician, 
won  second  place,  while  the  Marion  came 
in  third  with  Larry  Symonds,  the  chal- 

lenger, at  the  wheel.  Both  of  these  cars 
were  1904  models.  The  other  entrants 

were  the  1903  Locomobile,  a  1905  Garford, 
a  1904  Oldsmobile  and  a  1905  Corbin. 

While  the  general  hilarity  of  the  spec- 
tators and  contestants  gave  the  affair  the 

general  atmosphere  of  a  circus,  yet  the 
results  were  impressive  as  indicating  the 
staying  qualities  of  some  of  the  early  day 

gas  wagons. 
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The    Veterans    Snorting    and    Champing, 
Ready   for   the    Start 

AUTOMOBILE  AND  TRACTOR  IN 
ONE 

The  Auto  Tractor  is  a  simple  machine, 
which  enables  the  farmer  to  use  an  auto- 

mobile to  perform  farm  work  where 
mechanical  power  may  be  utilized.  It 
attaches  to  any  automobile  and  employs 
the  engine  and  driving  system  of  the  auto, 
making  the  combination  do  the  work  of  a 
traction  engine. 

Two  large  tractor  wheels  have  between 
them  a  projecting  steel  platform  upon 
which  the  automobile  is  backed  up.  On 
the  hub  of  each  rear  auto  wheel  is  a  small 

pinion  which  meshes  with  the  gears  of  the 
big  tractor  wheels.  The  rear  wheels  of  the 
automobile  are  clear  of  the  ground  in 
operation  and  since  the  rate  at  which  the 
tractor  wheels  must  move,  as  in  plowing, 
need  be  only  sufficient  to  cover  from  two 
to  four  miles  an  hour,  the  power  of  the 
automobile  engine  through  reduction 
gears  is  readily  utilized.  Five  minutes  is 
ample  to  allow  the  operator  to  disconnect 
his  car  and  start  for  home. 
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LOST  STATUETTE  UNEARTHED 

The  Greek  statuette  "Afrodidi"  said 
to  be  3,000  years  old,  which  was  stolen 
from  the  National  Museum  at  Athens  in 

1900,  was  unearthed  by  detectives  July 
25,  in  the  cellar  of  Charles  Memphos,  who 

Dr.  Vouros  and  the  3,000-Year-Old  Statuette 

keeps  a  candy  kitchen  on  Chestnut  Aven- 
ue in  Baltimore,  and  brought  to  Wash- 

ington by  Dr.  Alexander  C.  Vouros,  the 

Greek  charge  d 'affairs.  Dr.  Vouros 
cabled  the  government  for  instructions 
concerning  the  statuette  and  its  theft. 
Until  word  was  received  from  Athens  the 

work  of  art  was  kept  at  the  Greek  lega- 
tion. The  picture  shows  Dr.  Vouros 

with  the  statuette  in  his  hands. 

RED  FIRE  AND  BEET  SUGAR 

The  chemical  element,  strontium, 
which  is  used  in  the  manufacture  of  red 

fire  is  coming  into  demand  (in  the  form  of 
strontium  hydrate)  in  a  more  peaceful 
branch  of  manufacture — the  recoverv  of 

sugar  from  beet  molasses.  Strontium  ni- 
trate is  the  compound  used  to  produce 

red  fire,  although  the  chlorate  and  car- 
bonate are  also  employed  to  a  less  extent. 

Strontium  is  derived  from  the  mineral 

celestite,  of  which  there  are  large  deposits 
in  California. 

WATER  FROM  A  MAIL  BOX 

When  a  high  pressure  main  burst 
during  a  hotel  fire  in  Duluth  recently, 
the  water  found  a  strange  means  of 
escape.  Had  the  season  been  summer 
instead  of  winter,  the  water  could  have 
easily  found  egress  upward  through  the 
soil  and  between  the  bricks  of  the  street. 

The  Mail  Carrier  Did  Not  Seem  to  be  Bothered 

But  the  ground  was  frozen  solid  several 
feet  deep.  The  only  possible  means  of 
escape,  therefore,  was  by  the  hollow  mail 

box  post,  the  bottom  end  of  which  pro- 
truded a  short  distance  below  the  frost 

line.  That  is  the  course  it  took  —  escap- 
ing through  weak  parts  of  the  seams  as 

shown.  The  contents  of  the  box  were  not 

damaged  at  all;  and  the  mail  was  col- 
lected regularly. 
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STARTLING    TEST    OF    A    HIGH    EXPLOSIVE 

Just  ,to  prove  that  the  high  explosive  which  he  manu- 
factures is  absolutely  safe,  unless  discharged  by  a  cap,  the 

manager  of  the  company  making  it 
performed  this  test  in  the  presence  of  a 
badly  scared  photographer.  A  stick  of 
the  explosive,  which  resembles  dynamite, 

was  ignited  in  the  manager's  hand,  and 
after  whirling  it  about  his  head,  he  threw 
it  forcibly  against  a  tree.  It  merely 
burned  like  pitch,  there  was  no  explosion. 
Then  the  explosive  was  hammered  with 
a  sledge  hammer,  shot  full  of  holes  with 
a  shot  gun  and  otherwise  maltreated,  but 
with  no  effect.  Finally  a  stick  was  placed 
under  a  little  mound  of  earth  and  con- 

nected with  fulminating  cap  and  electric 
battery  wires.  Then  everybody  present 
retired  to  a  safe  distance;  the.  battery 
switch  was  thrown  on  and  immediately 
a  hole  in  the  ground  was  made  by  the 
explosive  almost  big  enough  for  a  cellar. 

He  Threw  the  Blazing  Stick  of  Dynamite  Forcibly  Against 

of  the  Canadian  Parliament  have  pre- 
sented to  Mrs.  Borden  a  very  beautiful 

electric  brougham  in  recognition  of  her 
enthusiasm  for  outdoor  recreation.  The 

"electric"  is  an  Ohio  car. 

ELECTRICAL   PRESENT   TO   A 

FAMOUS  PREMIER 

The  Hon.  Robert  Borden,  the  Prime 
Minister  of  the  Dominion  of  Canada,  has 
by  reason  of  his  own  great  interest  in 
matters  electrical  been  lately  paid  a  high 
compliment.    The  Conservative  members 

FOREST  RANGERS  TURN 

"SWORDS   INTO   PLOWSHARES" 
A  regular  army  bayonet,  converted 

from  an  instrument  of  war  and  destruc- 
tion into  an  implement  of  peace  and 

conservation,  now  forms  part  of  the 
telephone  kit  of  every  forest  ranger  in  the 
United  States  Forest  Service.  These 

bayonets  have  binding  posts  fixed  to 
their  ferrules  and  are  used  as  ground  rods 
to  establish  a  return  connection  with  the 

single  conductor  telephone  lines  which  are 
being  built  through  the  wilds  of  the 
principal  national  preserves.  The  most 

important  use  for  these  lines  is  Un- 
reporting of  forest  fires.  When  a  ranger 

wishes  to  communicate  with  headquarters 
he  takes  a  coil  of  bare  wire  from  his  kit, 
throws  it  over  the  nearest  telephone  wire. 

and  "saws"  on  the  two  ends  until  a  good 
connection  is  established.  Meanwhile 

his  bayonet  has  been  thrust  ̂ c]-'  into  a 
moist  place  in  the  -round,  thus  COm- 
nletine   the  circuit. 
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Speed  Regulator 

NEW  WAYS  OF  USING  ELECTRICITY 

MIDGET  SPEED  REGULATOR 

The  Midget  speed  regulator  is  a  sub- 
stantial, small  rheostat,  4>^  inches  square 

by  2}4  inches  in  thickness. 
The  device  is  intended  for  the  speed 

regulation  of  small  motors,  such  as  are 

used  to  drive  jewelers'  lathes,  dentists' 
lathes  and  drills,  washing  machines,  sew- 

ing machines,  etc.,  but  is  also  employed 

as  a  heating  coil  regulator,  and  in  numer- 
ous other  places  where  a  small  rheostat  is 

necessary. 

The  front  of  the  Midget  regulator  con- 
sists of  a  slate  panel  on  which  are  mounted 

the  contacts,  operating  lever  and  terminal 

posts. 
The  operating  lever  is  of  steel,  fitted 

with  a  brush  which  is  held  tightly  against 
the  contacts  by  means  of  a  strong  spring 

and  equipped  with  a  handle  for  move- 
ment of  the  lever.  A  cast  iron  casing 

insures  protection  against  dirt  and  dust 
and  contains  the  resistance  unit. 

The  resistance  unit,  which  is  a  high 
grade  special  wire  wound  upon  a  slate 
core,  is  covered  with  a  special  cement  and 
baked,  making  the  unit  moisture  proof. 
The  unit  is  mounted  on  the  back  of  the 

slate  front  of  the  regulator  by  means  of 
spacers,  so  that  to  replace  the  unit 
necessitates  only  the  removal  of  the  front, 
all  other  parts  remaining  undisturbed. 

Ordinarily  the  regulator  is  fitted  with 
six  running  contacts  and  one  off  or  open 

contact  but  is  furnished  without  the  off 
contact  if  so  desired. 

DRINK  MIXER 

The  small  motor  specialists  have 
perfected  a  little  motor  that  is  rapidly 

replacing  the  "armstrong"  method  of 
mixing  refreshing  drinks  at  the  soda 
fountain. 

The  motor  is  mounted  on  a  suitable 
stand  and  direct  connected  to  it  is  a 
vertical  shaft  on  the  lower  end  of  which 

is  a  large,  thick  button.  The  glass  con- 
taining the  drink  is  placed  in  the  holder 

and  the  button  and  shaft  lowered  into  it 

and  running  at  high  speed.  The  button 
soon  mixes  the  drink  in  a  more  satisfac- 

tory manner  than  it  can  be  done  by  shak- 
ing or  hand  stirring.  The  amount  of 

current  consumed  by  the  motor  is  very little.    

ELECTRIC  HAIR  SINGER 

One  of  the  latest  additions  to  the  tools 
of  the  barber  and  the  hair  doctor  is  an 

electric  singeing  outfit.  The  claim  is 
made  that  singeing  is  an  effective  remedy 
for  falling  hair  since  it  seals  up  the  ends 
after  cutting,  thus  retaining  the  oil  and 
nourishment.  The  replacing  of  the  wax 
taper  by  wires  in  a  suitable  handle  and 
heated  by  electricity  will  make  this 
method  of  hair  doctoring  more  popular. 

The  illustration  convevs  an  idea  of  the 
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Progressive  Iron Miniature  Measuring  Instrument All  Porcelain  Socket 

apparatus.  The  lamp  placed  in  series 
with  the  tool  reduces  the  voltage  to  a 
point  not  dangerous.  The  device  can  be 
used  on  any  voltage  up  to  250  and  on 
either  direct  or  alternating  current. 

PROGRESSIVE  PRESSING  IRON 

A  new  electric  iron  that  will  find  ap- 
preciative users  when  ironing  into  sleeves, 

pockets,  armholes,  etc.,  is  here  shown. 
The  distinctive  feature  of  the  Pelouze 

Progressive  Iron  is  the  support  of  the 
handle  at  the  rear  end  only,  leaving  the 
nose  of  the  iron  free.  This  part  of  the 
iron  is  smoothly  rounded  so  that  delicate 
fabrics  can  be  pressed  out  without  getting 
caught  on  the  iron. 

The  iron  takes  500  watts  and  is  fitted 

with  a  quick  break,  switch  plug  which  can 
be  removed  by  a  pull  on  the  knob  of  the 
tension  spring.  No  stand  is  provided  as 
the  iron  is  fitted  with  a  heel  so  that  it 

may  be  tipped  back  upon  this  when  not 
in  use.  The  weight  of  the  iron  for  general 
family  use  is  6]4  pounds. 

MINIATURE   ELECTRICAL   MEAS- 
URING INSTRUMENTS 

The  accompanying  illustration  offers 
the  reader  a  means  of  comparison  in 
noting  the  size  of  the  miniature  electrical 
measuring  instruments  of  a  sot  recently 
placed  on  the  market. 

The  instruments  are  for  use  on  /direct 
current  and  are  made  for  both  switch- 

board and  portable  purposes.  The 
reduction  in  size  is  accompanied  by  a 
reduction  in  cost,  while  it  is  claimed  that 
accuracy  has  not  been  sacrificed. 

The  cases  of  the  instruments  are  dust 

proof  and  are  made  of  special  sheet  steel 
which  effectively  shields  the  magnetic 

system  of  the  instrument  from  the  dis- 
turbing action  of  external  magnetic  fields. 

The  instruments  are  made  up  as  volt- 
meters, ammeters,  volt-ammeters,  milli- 

voltmeters,  mil-ammeters  and  battery 
testers. 

ALL  PORCELAIN  PUSH  BUTTON 
SOCKET 

The  accompanying  cut  shows  a  newly 

designed,  all  porcelain,  C-H  socket  con- 
structed for  service  with  heating,  cooking 

and  motor  driven  devices.  In  fact,  the 

socket  is  rated  to  carry  660  watts,  some- 
what more  than  the  energy  required  by 

a  six  pound  pressing  iron. 
The  horizontal  switch  bar  enables  the 

current  to  be  turned  on  with  one  hand 

and  without  twisting  or  jerking  the  socket 
as  with  a  key.  Pressing  the  while  end 
of  the  bar  turns  on  the  current,  while 

pressing  the  black  end  turns  it  off. 
The  socket  is  especially  adapted  to 

damp  locations  such  as  basements,  laun- 

dries, etc.,  and  can  be  wiped  o\'i  with  a moist  cloth  and  made  to  look  like  new  . 
The  socket  is  readily  installed,  as  a 

single  screw  allows  the  halves  of  die 
easing     to     lie     separated,     exposing     the 

terminal  screws  for  the  drop  cord. 
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Portable  Lamp  Tester Sandpapering  by  Motor 

SMALL,  PORTABLE  LAMP  TESTER 

The  Advance  lamp  tester  is  a  conve- 
nient instrument  for  measuring  the  cur- 

rent of  incandescent  lamps. 
The  tester  is  an  accurate  ammeter 

designed  for  either  alternating  or  direct 
current,  with  a  range  from  zero  to  one 
ampere  divided  into  20ths  on  the  standard 
instrument.  However,  by  special  order 
the  instrument  may  be  made  to  cover  a 
range  of  two  or  three  amperes. 

The  ammeter  is  mounted  between  an 

Edison  plug  at  the  upper  end  and  a  lamp 
socket  at  the  lower  end,  the  length  of  the 
device  being  six  inches,  with  a  width  of 
two  and  one-half  inches. 

The  device  is  encased  in  a  neat,  covered 
box  for  carrying  and  protection.  All 
metal  parts  are  of  polished  nickel. 

WASHES  THE  AIR 

To  imitate  Nature's  way  of  cleaning 
and  cooling  the  atmosphere,  electrically 
driven  air  washers  are  made  which  pro- 

duce artificial  rain  or  spray  through  which 

air  is  passed.  In  winter  the  same  appara- 
tus is  used  to  put  the  needed  moisture 

into  dry  air. 
Within  a  chamber  numerous  nozzles 

are  installed  that  divide  the  water  forced 

out  of  them  by  a  motor  driven  centrifugal 
pump  into  very  fine  spray  which  in  the 
air  washer  here  illustrated  moves  in  the 

same  direction  as  the  air,  thus  reducing 

the  power  necessar}7  to  handle  the  water. 

From  the  top  of  the  chamber,  also, 
additional  nozzles  spray  water  downward 
through  the  air.  After  the  water  has 
been  used,  it  passes  to  the  bottom  of  the 
tank  and  is  used  again  but  not  until  it 
has  passed  through  a  screen  fine  enough 
to  remove  the  accumulated  dust.  When 

it  becomes  necessary  to  clean  the  screen, 
this  is  done  by  reversing  the  direction  of 
flow  of  the  water  for  two  or  three  minutes 
each  week  when  any  dirt  will  be  thrown 
off  the  screen  and  readily  drained  away. 

Make-up  water  is  provided  automat- 
ically. A  ball  float  opens  the  inlet  valve 

from  the  water  supply  system  whenever 
the  water  falls  below  a  certain  point  and 
closes  it  as  soon  as  the  tank  or  basin  is 

full.  In  this  way  there  is  always  fur- 
nished an  ample  water  supply. 

Excess  moisture  is  removed  from  the 

washed  air  by  passing  it  around  sharp 
turns  thus  catching  the  water  carried  in 

suspension. 
An  electric  lamp,  properly  protected 

and  located  in  one  upper  corner  of  the 
spray  chamber,  permits  observation  of 
the  conditions  of  spraying.  An  overflow 
pipe  is  provided  for  removing  water 
should  the  inlet  valve  overdo  its  work. 

SANDPAPERING  WITH  MOTOR 

DRIVE 

A  labor  saving  application  of  a  flexible 
shaft  attached  to  an  electric  motor  is  here 

illustrated.  Those  who  have  sandpapered 
the  exterior  of  the  hull  of  even  a  medium 
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Self  Controlled  Pump Combination  Lighter "  Magnetic  Grabber  : 

size  boat  preparatory  to  painting  it  will 
appreciate  the  situation. 

The  sandpaper  is  made  up  in  the  form 
of  cones.  These  cones  fit  over  a  piece  of 
felt  snugly  and  are  held  in  place  by  a 
spring  garter.  The  felt  acts  as  an  elastic 
backing. 

PUMP   THAT   CONTROLS    ITSELF 

The  word  "bilge"  commonly  implies 
the  bottom  of  a  boat  on  the  interior  and 

the  pump  used  to  remove  water  that  may 
leak  in  is  termed  a  bilge  pump.  This 
name,  however,  has  been  widely  applied 
to  all  kinds  of  pumps  for  removing 
seeping  or  leakage  water. 

Such  a  pump  operated  by  electricity  is 
shown  in  the  illustration.  It  operates 
upon  the  centrifugal  principle.  One  of 
the  advantages  of  such  an  equipment 
is  the  fact  that  it  may  be  equipped  with  a 
float  which  automatically  starts  and  stops 
the  motor  according  as  the  water  level 
rises  or  falls. 

THREE  IN  ONE  LIGHTER 

A  clever  combination  of  an  electric 

flashlight  and  a  flame  lighter  for  lighting 
the  gas  or  a  cigar  Jias  been  placed  on  the 
market.  The  combined  arrangement  of  the 
three  devices  is  shown  in  the  illustration. 

The  case  is  of  metal,  highly  finished  and 
nickel  plated.  As  indicated,  a  part  of  the 
case  body  is  covered  with  a  substantial 
cloth. 

"  MAGNETIC  GRABBER" 

Owners  of  automobiles  who  have 

dropped  nuts  or  tools  into  oil  filled  gear 
cases  and  then  tried  to  get  them,  will 

appreciate  the  worth  of  the  little  electro- 
magnetic lifting  tool  here  shown. 

This  tool  is  designed  to  Operate  on  six 

to  ten  volts,  from  either  dry  cells  or  stor- 
age battery.  When  the  thumb  is  pressed 

on  the  little  button,  as  shown  on  cut,  the 
tool  becomes  magnetized  and  will  lift 
from  three  to  five  pounds,  according  to 
the  strength  of  current.  It  is  also  useful 
for  removing  valves  from  the  cylinder, 
finding  nails  in  tires,  removing  chips 
from  the  oil  in  a  crank  case  without 

removing  the  oil.  This  device  is  also 
designed  to  meet  the  demand  from  the 
machine  trade  for  removing  borings  from 
holes  to  be  tapped.  For  this  purpose 

there  is  a  10-32  tapped  thread  for  the 
end  of  the  magnet,  so  that  the  user  can 
make  a  curved  or  straight  extension  for 
the  purpose  of  reaching  a  longer  distance. 

CORRECTION 

In  the  August,  1913,  issue,  page  393, 

in  the  article  "Electricity  Shows  New 

Gas  in  Hydrogen, "  the  statement  ismade 
that  hydrogen  peroxide  differs  only  from 
water  by  having  an  extra  atom  of  hydro- 

gen in  the  molecule.  This  is  incorrect 
since  the  chemical  formula  is  ILO-,  there 
being  two  atoms  of  hydrogen  ami  two  of 

oxygen  to  the  molecule. 
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FOILING   GERMAN  AUTO   THUGS 

Automobile  tourists  in  Germany  at 
times  are  intercepted  by  desperate  thugs, 
who  stretch  a  stout  rope  from  tree  to 

tree  across  the  road 
as  an  effective 
means   of  stopping 

BIG  WATER  POWER  PERMIT 

GRANTED 

The  largest  water  power  permit  ever 
issued  by  the  Department  of  Agriculture 
was  signed  recently  by  Secretary  Houston 
granting  rights  to  the  Pacific  Light  and 
Power    Company,    of    Los    Angeles,    to 

Scooting  Und 

a  machine  or  overturning  it,  so  that  they 
may  rob  the  passengers  at  their  leisure. 
A  mechanic  of  Erfurt  has  invented  the 

device  here  illustrated,  which  permits  the 
motorist  to  set  aside  his  fears  of  the  rope 
trap;  the  device  extends  well  down  in 
front  of  the  machine  and  will  either  break 

the  rope  or  cause  it  to  pass  above  the 
machine  and  over  the  heads  of  the  oc- 
cupants. 

LIMIT  OF   UNAIDED   VISION 

The  ability  to  discern  the  star  Alcol, 
at  the  tail  of  the  Great  Bear,  has  been 
held  to  be  the  test  of  the  limit  of  human 

vision  unaided  by  any  glass.  Very  rarely 
is  the  eye  of  such  power  as  to  see  the 
satellites  of  Jupiter,  though  there  are  of 
record  two  or  three  instances,  the  third 
satellite  being  the  most  distinct  of  those 
seen. 

It  is  said  that  the  Peruvians  are  the 

"longest-sighted"  race  of  all.  There  is 
recorded  by  Humboldt  the  case  of  Indians 
in  that  country  who  perceived  a  human 
figure  eighteen  miles  away,  being  able  to 
recognize  it  as  human  and  clad  in  white. 

operate  power  plants  in  the  Sierra  nation- 
al forest.  Electric  power  will  be  carried 

240  miles  to  Los  Angeles,  and  vicinity  at 
150,000  volts,  said  to  be  the  highest 
commercial  transmission  thus  far  at- 
tempted. 

On  account  of  the  magnitude  of  the 

work  and  the  amount  of  power  to  be  dis- 
posed of,  the  permit  allows  twelve  years 

for  construction.  Four  power  houses,  two 
reservoirs  and  25  miles  of  cement  lined 
tunnels  will  be  built. 

AN   ESSENTIAL   TO   DAIRYING 

Electricity  is  perhaps  more  essential 
to  a  dairy  than  to  any  other  place  and  the 
purity  of  the  milk  will  be  more  likely  to 
be  preserved  in  an  establishment  where 
the  air  is  not  overheated  by  the  illuminant 
used. 

Moreover,  a  dairy  should  always 

have  the  appearance  of  scrupulous  clean- 
liness and  the  entire  absence  of  dust  and 

dirt,  which  can  only  be  accomplished 
with  incandescent  lighting. 
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MIRRORS  FOR  INSPECTING  RAIL 

JOINTS 

A    device    for    inspecting    rail    joints 
embodies  mirrors  which  fit  down  on  each 

lantern,  frying  pan,  Windsor  chair,  kettle, 
candle-stick,  candle  snuffers,  etc. 

side  at  the  proper  angle  to  enable  the 
section  foreman  or  track-walker  to  make 
a  thorough  examination  from  a  standing 
position,  observing    both  sides  at  once. 

CLOTHING   AS   AN    INSULATOR 

In  dealing  with  persons  suffering  from 
electrical  shock,  if  the  victim  remains  in 
contact  with  the  circuit,  his  body  must 
not  be  touched  by  the  rescuer,  but  the 
latter  may  pull  him  out  of  contact  by 
hauling  on  the  clothing,  or  he  may  take 
off  his  own  coat,  insert  his  hands  in  the 
sleeves  and  then  handle  the  victim  with 
little  or  no  risk. 
Almost  any  article  of  clothing  or 

material  may  be  used,  provided  it  is  dry 
and  of  moderate  thickness.  It  has  been 

pointed  out  that  death  from  electrical 
shock  is  only  an  apparent  death  at  that, 
and  there  is  practically  always  a  time 
(hiring  which  it  is  possible  to  resuscitate 
the  victim  by  artificial  respiration. 

Three  of  the  largest  cities  in  Europe 

Berlin,  Paris  and  London  —  have  all 
together  only  a  few  more  telephones  than 
the  city  of  New  York.  The  statistics 
recently  published  disclose  that  there  arc 
210,000  telephones  in  the  German  capital, 
only  92,000  in  Paris,  and  235,000  in 
London.  In  New  York  there  are  more 

than  500,000,  or  almost  as  many  as  in 
three  great   European   cities   combined. 

A    REAL    OLD-FASH- 
IONED   FIREPLACE 

A  real  old-fashioned 
fireplace  is  something 
which  every  one  of  us  has 
heard  about  but  very  few 
have  ever  seen.  Tin? 

■al 

picture     shows tl 
thing.    In  "Inn 

gal 
an  old    Baverl 

ill, 

house  the  ancie ltfi 

has  been  retain* 

•di 

details,  just  as 
it 

the  year  1700. M 
see  also   the   b silo An  Old  Fireplace  and  (he  Odd  Utensils  Used  Long  Agi 



A  Miracle   of  the  Age 
BEING    A   SHORT   STORY   OF   A   MODERN   IDEA  GENERATED  AMONG  POS- 

SIBLY  THE   MOST    CONSERVATIVE    PEOPLE    IN  THE    COUNTRY 

If  one  had  ventured  a  very  few  years 
back  to  suggest  that  anything  could  be 

done  in  the  way  of  change  or"  develop- ment among  the  mountains  of  West 
Virginia  one  would  have  been  laughed  at. 
It  had  for  so  long  been  a  country  regarded 

by  the  general  public  as  of  a  class  by  it- 
self, primitive  and  pre-revolutionary. 

To-day  it  stands  self  confessed  the  pride 
of  America,  for  out  of  its  own  natural 
resources  it  is  giving  that  backbone  to  the 
nation,  that  not  only  makes  its  people 
but  its  wealth.  One  has  but  to  refer  for 
a  moment  to  the  enormous  coal  resources 
— the  Pocahontas  coal  fields  famous  the 

world  over  —  and  then  to  the  pertinent 
fact  that  it  has  produced  one  of  the 
greatest  hydroelectric  developments  of 

the  day.  Just  think  of  it !  —  the  moun- 
tains of  West  Virginia  and  Electricity. 

Yet  so  it  is.  And  from  the  Blue  Ridge 
Mountains  and  the  New  River  with  head 

works  in  Bluefield  there  is  being  generated 
a  source  of  power  that  ranks  very  high 
among  all  the  power  developments  of  the 
United  States.  In  all  the  South  there  is 

none  to  equal  it,  except  say  that  of  the 
Chattanooga  and  Tennessee  River  Com- 

pany at   Hales  Bar,  fifteen   miles   from 
686 

Chattanooga,  but  this  later  product  of 
the  Appalachian  Power  Company  has 
probably  greater  possibilities  for  it  serves 

many  states,  the  "Old  Dominion"  of course  included. 

The  Appalachian  Power  Company  was 

organized  in  May,  1911,  being  incorpo- 
rated in  Virginia.  In  June  of  that  year 

preliminary  work  was  started  upon  the 
construction  of  the  dams  and  power 
stations.    Before  April  1,  1913,  two  water 

hhUk 

Interior  of  a  Transformer  Station  Showing  Separate 
Concrete  Compartments  for  the  tligh  Voltage 

Switching  Apparatus 
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power  developments  with  a  combined 
installed  capacity  of  29,000  horsepower 
had  been  completed  and  in  operation 
several  months  and  there  had  been  con- 

structed 402  miles  of  transmission  lines, 
to  which  was  connected  a  combined  load 

of  26,173  horsepower  in  fourteen  muni- 
cipalities, 39  mining  operations  and  a 

number  of  isolated  industries. 

The  two  existing  developments  of  the 
power  company  generate  but  a  fraction 
of  the  power  which  it  is  possible  to  derive 
from  the  total  of  six  power  sites  owned. 
These  power  sites,  only  two  of  which  are 
so  far  utilized,  are  all  upon  the  New  River 
in  Carroll  and  Pulaski  counties  and  com- 

bined are  capable  of  producing  not  less 
than  90,000  horsepower.  As  power  de- 

mands of  the  district  served  increase, 
additional  water  power  developments  can 
be  made  at  minimum  cost,  the  present 
transmission  lines  running  close  by.  In 
the  chain  of  developments  the  same  water 
is  used  repeatedly,  and  the  succession  of 
dams  enables  storage  combinations  of  the 

greatest  value.  The  company  also  con- 
trols two  sites  for  the  creation  of  immense 

storage  reservoirs  on  the  high  reaches  of 
the  river  above  the  first  power  site. 

The  flow  of  the  New  River  has  been 

measured  and  records  made  by  the 

government's  experts  for  a  long  period  of 

\dMm 
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Immense  Oil  Switches  for  Controlling  the 
Current 

years.  The  river  drains  a  territory  which 
has  the  highest  altitude  of  any  consider- 

able area  east  of  the  Rocky  Mountains. 
The  rainfall  in  this  drainage  basin  is 
high,  being  about  60  inches  annually  and 
the  country  drained  is  covered  with 
springs,  many  of  them  large.  The  entire 
drainage  basin  is  heavily  timbered. 
These  conditions  are  favorable  to  a  large 
runoff  of  water  per  square  mile  and  also  a 
well  sustained  flow  throughout  the  year. 
Tic  power  sites  owned  are  entirely 

within  one  state  on  a  non -navigable 
stream.  The  property  is  held  in  fee 
simple. 

Bluefield,  the  operating  headquarters 
of  the  Appalachian  Power  Company,  is 
the  metropolis  and  gateway  of  the 
Pocahontas  coal  fields.  It  is  si  mated 

among  the  hills  in  the  Allegheny  Moun- 
tains ami  contains  the  great  railway- 

yards  of  the  Norfolk  and  Western  Rail- 
way Company  in  which  the  east-bound 

trains  are  assembled. 

Private  telephone  lines,  installed  on 
the  transmission  line  poles,  connect  the 
entire  system.    Telephone    are  placed  at 
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each  substation  as  well  as  at  many  of  the 
coal  mines.  All  load  dispatching  is  done 
by  telephone  direct  to  and  from  the 
transformer  station  at  Byllesby. 

There  are  seven  88,000  volt  substations 
constructed  of  brick,  steel  and  concrete 
and  equipped  with  the  most  modern 
apparatus.  These  are  the  transformer 
houses  at  Byllesby,  at  Roanoke,  Pulaski, 

Saltville,  Bluefield,  Switchback  and  Coal- 
wood.  The  distribution  throughout  the 
coal  fields  and  to  a  number  of  the  com- 

munities and  industries  is  over  the  13,200 
volt  lines  which  radiate  to  twelve  sub- 

stations and  72  transformer  banks. 

Steam  reserve  plants  are  located  at 
Pulaski,  Switchback,  Welch,  Marion, 
Wytheville,  Radford  and  Roanoke. 

The  system  has  been  organized  and  is 
being  operated  by  the  firm  of  H.  M. 
Byllesby  and  Company,  New  York  and 
Chicago.    

BEST  POLICE  DOG  IN  NEW  YORK 

This  dog  "Dian  von  Buron,"  is  rated 
as  the  best  trained  dog  in  the  police 
department  of  New  York  City.  It  is  a 
German  shepherd  dog  and  was  purchased 
from  the  German  government.  There  is 
to  be  a  demonstration  of  the  work  of  the 

police  dogs  at  Van  Cortlandt  Park  with 
the  object  of  showing  the  public  the  value 
of  these  dogs  in  running  down  criminals. 
The  German  shepherd  dog  has  proved  to 
be  the  best  for  police  work.  The  police 
department  of  Berlin  has  1,956  dogs 
attached  to  the  department.  A  well 
trained  dog  is  worth  about  $200. 

FLYING  BY  HUMAN  MOTOR 

The  question  of  flying  by  the  power  of 
the  "human  motor"  is  one  of  the  newest 
ideas,   and  some  enthusiastic  amateurs 

Dian  von  Buron,  Champion  Police  Dog 

'  The  Flying  Bicycle  and  Its  Inventor 

are  at  work  in  the  hope  of  succeeding  with 

the  flying  bicycle  or  "aviette"  as  it  is 
called  in  France.  One  of  the  new  flyers 

is  made  by  Victor  Lamothe  and  as  will 
be  noticed,  it  is  very  well  supplied  with 

wings,  somewhat  on  the  aeroplane  prin- 
ciple. There  are  used  two  pairs  of  wings, 

one  in  front  and  the  second  at  the  back 

of  the  bicycle,  both  pairs  being  about 
alike  in  general  shape.  Over  the  back 
wheel  is  a  tail  which  serves  for  steadying, 

and  strapped  to  the  front  handle  is  a 
frame  of  peculiar  shape.  Given  a  good 
start  on  the  ground,  the  inventor  hopes 
to  be  able  to  fly  for  quite  a  good  stretch 
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before  alighting.  Besides  being  a  good 
subject  for  sport  and  amusement,  the 
aviette  may  be  able  to  fly  over  stretches 
of  bad  ground  or  small  creeks,  and 
perhaps  even  over  rivers. 

TELESCOPE  SPECTACLES 

Telescope    Spectacles    for    People    Troubled    with    Near- 
sightedness 

Telescope  spect; 
have  been  introdi 

persons  suffering 
or  nearsightednes 
the  retinal  image 

es  nl  German  design 
d  for  the  benefit  of 
>m  extreme  myopia 
and  by  amplifying 
e  a  powerful  aid  to 

of  Prof.  Hertel,  now  Director  of  the  Uni- 

versity Eye  Hospital  at  Strassburg,  show- 
that  spectacle  telescopes  of  small  mag- 

nifying power  are  much  to  be  preferred 
in  the  majority  of  cases.  In  these  glasses 
the  size  of  the  retinal  image  is  increased 
about  30  per  cent  as  compared  with  the 
natural  image  and  hence  is  comparable  in 
its  ophthalmic  effect  to  the  correction 
obtainable  by  operation. 

MINE  RESCUE  CAR 

Mine  rescue  work  has  progressed  one 
step  farther  by  the  adoption  in  some 
European  mines  of  the  car  and  apparatus 
here  shown.  The  members  of  the  rescue 

party  wear  oxygen  helmets  and  gen- 
erators of  the  Draeger  type  which  enable 

them   to   go  about  safely  in   gas  laden '4  a3§| 

;*
> 

m%- 

'v 

jpSiS  tII 

Prepared  for  Mine  Rescue  Work 

ospheres.  They  ride  on  ;i  small  car 
ii  the  rails  of  the  mine  road,  propelling 

y  a  bicycle  type  of  gearing.  The  car 

ies  also  a  "pulmotor"  for  resuscitat- 

vision.    They  consist  of  two  components, 
a  large  converging  front  lens  and  a  smaller 
diverging  lens  near  the  eye.      The   radii  ing  asphyxiated  miners.      In   front    is  an 
of  curvature  of  the  two  components  are  electric  headlight  with  good  sized  storage 
such  that  when  the  wearer  looks   at   an  battery  to  provide  current. 
object  in  a  direct   line  his  vision  will  not    
in    any    way    be    marred    by  distortion 
Astigmatism  due  to  oblique  pencils  and  To    the    hairdresser    electric    ho; 
perceptible  color  effects.  serviceable  when  shampooing  to  dry  the 

It  is  maintained  I  hat  the  practical  tests  hair  and   for  heating   curlinj 
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LATHE  FOR  BIG  GUN  PROJECTILES 

The  electric  motor  driven  lathe  here  illustrated 

is  for  turning  projectiles  for  the  Navy.     This  service 
requires  a  lathe  of  absolute  accuracy, 
rigid  equipment,  and  a  wide  range  of 

Electrically  Operated  Lathe  for  Turning  Big  Gun  Projectiles 

speed;  a  very  high  speed  is  necessary  for  finishing  the  point  of  the  projectile.  The 
lathe  was  especially  designed  for  the  service  named  and  also  for  individual  motor 
drive.  The  motor  is  placed  on  the  lathe  head;  this  location  reduces  the  vibration 
to  a  minimum  so  that  accuracy  can  be  obtained,  at  the  same  time  there  is  no  danger 
of  injury  to  the  operator  from  coming  in  contact  with  the  motor  or  the  gears. 

TWO  ODD  HOUSES 

The  trees  of  the  Pacific  Slope  are  of  such 

huge  size  that  a  small  one  has  been  hol- 
lowed out  to  make  a  house  or  cabin.  This 

is  really  a  small  specimen  compared  to  the 
giant  redwoods,  which  are  so  large  that  a 

dancing  pavilion  has  been  erected  on  the 
stump  of  one  sawed  off  near  the  ground. 

However,  the  "small"  specimen  is  fairly 
sizable  as  trees  go. 

This  dwelling  of  an  Arizona  Indian  is 
built  on  the  principle  of  a  basket,  the 
walls  being  woven  of  slender  withes. 
For  this  purpose  a  variety  of  cactus  is 
used  which  is  known  as  the  ocotilla  or 

fish  pole  cactus.  The  corner  posts  and 
door  jambs  are  of  cotton  wood  as  are  the 
rafters  which  sustain  the  roof.  The  latter 

is  covered  with  more  interwoven  poles, 

House  Dug  Out  of  a  Giant  Redwc Dwelling  of  an  Arizona  Indian  Built  on  the  Principle  of 
a  Basket 
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which  in  turn  arc  plastered  over  with  mud 
to  shed  the  water,  and  the  walls  are 
also  liberally  chinked  with  the  same 
substance. 

TESTING  THE  AIR  WE  BREATHE 

The  barometer  and  the  household 
thermometer  arc  soon  to  share  their 

popular  favor  with  a  little  instrument 
called  the  Aeronom,  an  apparatus  of 
German   origin.      Originally   inspired    to 

in  doing  this  upsets  the  balance  previous- 
ly existing  between  tins  pent-up  air  and 

the  atmosphere  outside.  A  U-shaped 
tube,  with  its  ends  open,  is  the  connecting 
medium  between  the  free  air  and  the  air 

under  test,  but  the  open  circuit  is  blocked 

by  a  double  column  of  colored  liquid  — 
this  is  the  registering  device  on  the  outside 
of  the  case. 

When  the  weight  of  the  air  inside  is 
reduced  by  the  withdrawal  of  the  car- 

bonic acid   gas,    the   outside   air   presses 

detect  the  presence  of  fire-damp  in  coal 
mines,  it  is  rapidly  growing  in  favor 
because  of  its  facility  and  accuracy  in 
measuring  the  carbonic  acid  gas  in  the 

air  we  breathe.  It  is  the  harmful  prev- 
alence of  this  element  hurtful  to  animal 

life  that  is  noticeable  in  a  crowded  or 

badly  ventilated  room. 
The  operation  of  the  apparatus  is 

dependent  upon  the  action  of  caustic 
soda,  which,  as  you  probably  know,  has 
a  strong  affinity  for  carbon  dioxide.  Pads 
of  test  paper,  charged  with  a  five  per  cent 
solution,  are  kept  sealed  in  the  under  side 
of  tlie  airtight  cover.  The  air  to  be  tested 
is  confined  within  the  instrument  and 

exposed  to  the  absorptive  action  of  the 
chemical. 

This  extraction  of  the  C02  actually 
reduces  the  weight  of  the  remaining 
purified    air   within    the   instrument,   and 

down  to  restore  the  equilibrium  —  inci- 
dentally lowering  the  fluid  in  one  column 

and  raising  it  in  the  other.  The  difference 
so  produced  gives  a  volumetric  index  of 
the  amount  of  carbon  dioxide  originally 
in  tlie  tainted  atmosphere. 

YOU  PAY  EOR  WHAT  YOU  GET 

Electricity  cannot  Ik-  adulterated,  and 
the  meter  measures  energy  and  not 
electricity.  The  light,  heat  or  power 
depends  on  the  energy  and  the  energy  is 
equal  to  the  quantity  of  electricity  times 
the  voltage.  Now  if  the  voltage  is  nol 
kept  up,  the  light  will  be  dimmer  ami  the 
motors  will  run  a  little  slower,  bin  the 
meter  will  also  run  slower,  so  thai  if  good 

service  is  .not  given,  neither  is  it  paid  for; 
thus  the  meter  automaticallv  protects  the 



Electrical  Men  of  the  Times 
J.  ROBERT  GROUSE 

Marshall  Barnes  has  said  that  "the 
millennium  will  come  through  co-opera- 

tion" and  this  thought  is  the  keynote  in 
the  life  of  J.  Robert  Crouse,  manager  of 
sales  of  the  National  Quality  Lamp 
Division  of  the  General  Electric  ComT 

pany. 
John  Robert  Crouse  was  born  on  New 

Year's  Day,  1874,  at  Hartland,  Mich. 
He  grew  up  in  the  wholesome  outdoor 
environment  of  this  typical  American 
small  town  and  later  moved  with  his 

parents   to   Cleveland,   Ohio,   where  he 

attended  the  Cleveland  High  School  from 
which  he  graduated  in  1893. 

He  continued  his  studies  at  the  Univer- 
sity of  Michigan,  obtaining  his  degree  of 

bachelor  of  arts  four  years  later.  While 
attending  the  university  he  became  a 
member  of  the  Delta  Upsilon  fraternity, 
editor  of  the  Palladium  and  was  ac- 

knowledged as  one  of  the  most  popular 
men  in  the  university. 

Immediately  after  his  graduation  he 
entered  the  employ  of  the  Fostoria  Lamp 
Company,    Fostoria,    Ohio,   as   a    lamp 
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salesman.  His  selling  ability,  good 
business  sense  and  pleasing  personality 
soon  proved  him  to  be  a  most  valued 
employee.  The  year  following  his  start 
with  this  company  he  married  Fanny  E. 
Clark,  and  is  now  the  father  of  six  lively 
children.  In  due  time  he  became  a 
director  of  the  Fostoria  Lamp  Company, 
which  position  he  held  until  1901 ,  when  he 
became  manager  of  sales  for  the  National 
Electric  Lamp  Association,  of  which  the 
Fostoria  Lamp  Company  was  a  part.  He 
was  also  made  a  member  of  the  advisory 

board  of"  this  corporation  at  the  same time. 

When  the  National  Lamp  Association 
was  merged  with  the  General  Electric 
Company  and  became  the  National 
Quality  Lamp  Division,  Mr.  Crouse 
retained  his  position  as  manager  of  sales 
and  member  of  the  advisory  board. 

In  appearance  Mr.  Crouse  is  well  set 
up,  of  medium  height,  square  jawed  and 
smooth  faced,  with  keen,  twinkling  eyes 
and  a  generous  growth  of  black  hair. 
He  is  the  picture  of  good  health.  Elbert 

Hubbard  says  of  him:  "In  America  we 
have  evolved  a  new  kind  of  man.  We 

call  him  the  American  type  and  the  best 
specimen  brick  I  can  now  think  of  is 

J.  Robert  Crouse.  He  believes  in  co- 
operation and  can  do  team  work  with  a 

vast  number  of  men.  J.  Robert  Crouse 
recognizes  the  good  in  everybody  and 
everything.  He  would  make  a  splendid 

president  of  the  United  States."  Mr. 
Crouse  always  works  at  top  speed  without 
appearing  to  do  so.  He  never  seems  to 
be  hurried  or  irritated  by  interruptions 
and  yet  he  accomplishes  a  vast  amount  of 
work  by  making  every  second  count. 
There  is  no  lost  motion  about  him.  He 

inspires  everyone  with  his  cordial  cheer- 

fulness and  ever-present  enthusiasm." 
Uncle  Joe  Cannon  has  a  rival  in  Mr. 

Crouse  as  a  human  perpetual  cigar  holder. 
However,  there  is  a  difference :  Uncle  Joe 
likes  Pittsburgh  stogies  and  smokes 
them,  while  J.  Robert  Crouse  prefers  a 
better  brand  and  instead  of  smoking 
them,  he  simply  holds  them  in  bis  mouth. 

Looking  back  a  decade  ago,  we  find 

him  struggling,  in  the  face  of  discourage- 
ment from  every  side,  to  bring  electrical 

men  into  a  more  friendly,  mutually 
helpful  relation.  He  was,  perhaps,  the 
first  man  to  see  that  the  great  defect  in 
the  rapid  growth  of  the  electrical  industry 
was  the  lack  of  co-operation  between 
electrical  men  and  that  much  of  the 
future  development  of  the  business 
required  the  transformation  of  the  bitter 
hate  that  has  existed  until  recently  into 
a  more  amiable  attitude.  Mr.  Crouse  was 

mainly  instrumental  in  organizing  the 

Co-operative  Electrical  Development 
Association,  which  was  the  forerunner 

of  our  present  day  spirit  of  "all-together- 
all  -  the  -  time  -  for  -  everything  -  electrical. ' ' 
The  recently  formed  Society  for  Electrical 
Development,  of  which  Mr.  Crouse  is  a 
vice  president,  owes  much  to  him  for  his 
vigorous  efforts  past  and  present. 

The  name  of  J.  Robert  Crouse,  seventh 
Jupiter  of  the  Sons  of  Jove,  is  writ  large 
in  the  annals  of  the  society  and  its  co- 

operative principles  have  won  the  best 
efforts  of  Mr.  Crouse  at  all  times. 

\  Mr.  Crouse  is  an  enthusiastic  champion 
and  an  earnest  worker  in  every  electrical 
organization  which  tends  to  promote 
friendship  and  an  interchange  of  business. 

The  People's  Electrical  Page  which  now 
appears  once  a  week  or  oftener  in  the 
daily  newspapers  in  many  of  our  larger 
cities  is  one  of  the  J.  Robert  Crouse 
projects.  These  pages  contain  a  certain 
amount  of  popular  reading  matter  on 
electrical  subjects,  interspersed  with 
advertisements  from  local  electrical  firms. 

This  method  of  co-operative  advertising- 
is  many  times  as  effective  as  the  old 
method  of  small  scattered  advertise- 

ments. It  is  especially  valuable  to  firms 
Jwho  do  not  feel  that  they  can  afford  to 
purchase  a  large  amount  of  advertising 

space. J  The  sales  value  oi  Earniliarizing  the 
'public  with  new  electrical  machinery  and 
appliances  and  their  uses  through  the 
reading  matter  in  these  pages  Cannc  be 
overestimated. 
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Illustration  of  New  Domesticity 
"Now  that  I'm  settled,  come  and  sec 

me,"  urged  Mrs.  F.  cordially.  She  had 
recently  moved  to  one  of  the  suburban 
towns  of  a  large  city  and  was  chatting 
with  a  friend  whom  she  had  not  seen  for 

some  time.  "Come  out  this  afternoon 

with  me." Luncheon  in  a  fashionable  tea  room 

having  been  concluded,  Mrs.  F.  piloted 
her  friend  via  steam  train  to  a  pretty 
suburban  town  about  25  miles  from  the 

metropolis.  A  walk  through  shady,  well 
paved  streets  brought  them  to  a  seven 
room  house  on  a  pleasant  corner,  a  home 
delightfully  open  to  the  sun  and  fresh  air. 

"While  I  was  getting  settled,"  ran  on 
Mrs.  F.,  "a  maid  servant  presented 
herself  at  my  door  one  day  and  asked  if 
I  did  not  need  help.  I  was  so  tired  I  said 

"Yes"  at  once  and  had  her  come  right 
in.  Well,  I  think  she  must  have  had  the 
dropsy  or  some  similar  affliction  for  she 
dropped  everything  she  touched.  vShe 
dropped  the  kitchen  clock,  she  dropped 
my  percolator  and  then  she  dropped  my 
new  electric  iron  on  a  granitoid  floor 
which  broke  the  porcelain  socket  and 
damaged  the  stand.  Well  that  nearly 
broke  my  heart,  for  the  iron  was  brand 
new,  so  when  the  week  was  up  I  elimi- 

nated the  maid,  exchanged  my  electric 
iron  for  another  and  got  a  vacuum 
cleaner.  Those  are  now  my  two  faithful 
servants  and  with  their  help  I  do  my  own 
work. 

"On  Monday  a  laundress  comes  who 
washes  for  me  from  nine  until  four  at 
35  cents  an  hour;  then  on  Tuesday  I  do 

my  own  ironing  with  my  new  electric 
iron  and  I  have  found  that  many  things 
such  as  sheets  and  other  pieces  can  be 

folded  and  put  away  without  ironing. 
They  are  so  fresh  with  air  and  sun  I  do 
not  mind  doing  this.  There  was  a  time 
when  I  thought  every  piece  had  to  be 
smoothed  with  a  hot  iron  but  after  keep- 

ing house  for  eight  years  I  have  learned 
to  save  my  strength  in  every  possible 
way.     Then  I  sit  down   to  the  ironing 

'She  Dropped  Everything 

She  Touched" 
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"Then  I  Sit  Down  to  the  Ironing  Board" 

board  and  with  my  electric  iron  I  do  all 
the  starched  pieces.  I  have  discovered 
that  with  an  electric  iron  I  do  not  have 

to  stand  up  and  press  down  and  now  the 
work  is  so  much  easier  for  me  I  almost 

look  forward  with  pleasure  to  ironing  day. 
I  do  not  dread  it  as  I  used  to. 

"Then  on  Wednesday  I  take  my  elec- 
tric vacuum  cleaner  and  go  over  the  house 

and  it  is  so  much  easier  than  sweeping. 
In  fact  I  cannot  sweep  any  more.  You 
remember  those  little  lines  you  sent  me 

once,  'Time  was  when  a  bug  could  live 
swell  in  a  rug!'" 
The  visiting  lady  nodded  brightly, 

"Did  they  interest  you?" 
"Yes,  they  made  such  an  impression 

that  I  made  up  my  mind  no  bug  should 

live  swell  in  my  rugs,  and  they  don't 
when  you  get  after  them  with  a  vacuum 

cleaner." 

"Then  you  find  electric  household 
helps  truly  helpful?" 

"Yes,  and  let  me  tell  you  something," 
Mrs.  F.  lowered  her  voice  to  a  confidential 

whisper.  "I  take  for  myself  the  $25 
which  would  be  the  wage  of  a  servant; 

adding  that  to  my  own  pin  money  or 
personal  allowance,  I  can  always  bank 
a  neat  little  sum  every  month  and  if  you 
promise  not  to  breathe  it  to  a  living  soul, 

I'll  tell  you  what  I  am  going  to  buy  with 

the  money." The  visitor  most  readily  promised 
and  the  balance  of  the  conversation 
is    another    storv. 

A  WOMAN'S  PSALM 
Electricity  is  my  servant;  which  doeth 

my  work. 
It  enableth  me  to  take  mine  ease. 

It  giveth  me  longer  sleeping  hours. 
I  hold  its  service  in  my  hand. 
I  control  it  with  my  finger  tips. 
It  prolongeth  my  life. 
It  maketh  my  coffee.     It  toasteth  my 

bread. 
It  maketh  me  live  in  comfort. 

It  heateth  the  water  for  my  husband's shave. 

It  supplieth  my  bedroom  with  cool  fresh 
breezes  during  slumber  hours. 

It  cleaneth  my  rugs  and  my  carpets;  the 

walls  of  my  house,  and  my  furni- 
ture. 

It  washeth  and  ironeth  my  clothes. 
It  heateth  my  rooms.     It  curleth  and 

dryeth  my  hair. 
My  house  would  be  incomplete  without  it. 
It  replaceth  my  hot  water  bag  and  easeth 

my  sufferings. 
Yea,  though  I  leave  the  house  at  nine  in  the morning, 

Lo  when  I  return  at  six  p.m.  my  evening 
meal  is  cooked. 

My  electric  tireless  cooker  doeth  it. 
By  night  it  showeth  me  my  way  with  its 

light, 
It  keepcth  me  from  dark  places  and  bad 

bruises. 
At  night  it  warmeth  the  milk  for  my  baby. 
Last  but  not  least  it  keepeth  my  husband 

in  a  cheerful  ami  happy  mood. 

Yea,  though  1  sit  up  nights  to  read  by  its 
light  1  would  not  be  without  it  at 

any  price. 
J.    II.    Pi  Tl    RSON. 
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RADIATOR   WHICH    RIVALS    THE 
SUNSHINE 

Electricity  now  rivals  sunshine  in 
warmth  as  well  as  light.  The  sun  heats 
by  warming  the  objects  in  the  path  of 
its  rays;  that  is,  it  is  a  source  of  radiant 
heat.  It  heats  without  danger,  fire,  dirt 
or  odor.  So  do  luminous  radiators. 
Their  heat  is  the  nearest 
substitute  for  sunshine 
that  has  been  discovered. 

They  are  ready  at  an 

instant's  notice,  day  or 
night,   taking  the  place 

is  a  luxury,  and  its  cost  for  operating  is 
not  expensive.  While  considerable  power 
is  required,  usually  2,000  watts,  the  time 
of  service,  fifteen  to  20  minutes,  is  short. 
The  cost  need  never  exceed  ten  or  fifteen 

cents  for  warming  the  room  for  the  morn- 
ing bath. 

The    luminous    radiator    consists    of 

three    or    four    large    cvlmdrical    inean- 

Comforts  of  the   Lumi 
nous  Radiator 

t   m 

of  the  sun  dur- 
ing the  chilly 

evenings    and 
aiding  the  sun  during  the  day.  With 
luminous  radiators  one  can  enjoy  the 
cozy  warmth  of  electric  sunshine  at  any 
time.  They  dispel  the  chill,  gloom  and 
dampness  by  their  radiant  rays,  rivaling 
the  sun  in  this  respect. 

The  electric  radiator  in  the  bathroom 

descent  heating  lamps  with  a 
reflector  behind  them,  fitted 
into  an  ornamental  frame. 

These  lamps  differ  from  ordi- 
nary incandescents,  being 

specially  designed  to  trans- 
form electrical  energy  into 

radiant  heat.  The  source  of 
heat  is  a  small  filament  which 
is  heated  to  incandescence 

by  the  electric  current.  The 
cheerfulness  of  a  luminous  ra- 

diator when  in  use  is  decidedly 
attractive  and  by  employing 

this  method  of  healing,  the  benefits  of  an 
open  fire  with  none  of  its  drawbacks  or 
inconveniences  are  available.  The  radi- 

ator maybe  installed  permanently  in  the 

fireplace,  though  in  such  case  the  chim- 
ney should  be  hermetically  sealed  up  by 

cement  or  other  effective  means.  ;.. 
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RESPONSIBILITY  OF  THE  HOUSE- 
KEEPER 

There  is  a  legend,  familiar  to  all  of  the 
older  generation,  which  may  profitably 
be  read  anew  by  all.  It  is  the  story  of  the 
lady  who  went  to  her  confessor  with  a 
tale  of  domestic  trouble.  Her  beautiful 

home  was  ill-kept,  her  goods  were  wasted, 
her  servants  deceived  her,-  her  lord  found 
fault  with  her  extravagance.  What 
prayers  might  she  offer,  what  holy  deed 
perform,  that  would  bring  peace  and 
comfort  and  prosperity  again  to  her 
house? 

The  monk  handed  to  her  a  little  box, 
with  the  direction  that  every  24  hours 
she  was  to  carry  this  box  to  a  different 
part  of  the  mansion  and  lay  it  there,  and 
this  she  was  faithfully  to  do  for  six 
months,  at  the  end  of  which  time  she 
was  to  tell  him  whether  any  change  had 
taken  place  in  the  affairs  she  was  then 
lamenting. 

At  the  end  of  the  half-year  the  lady 
returned  with  joy  written  on  her  face. 

"Father,"  she  said,  "what  magic  is  in 
that  little  box?  All  has  become  order  and 

peace  and  content  in  the  home  where  six 
months  ago  was  naught  of  either  of 

these."  "My  daughter,  look,'"  said  the 
old  man.  And  lo !  The  box  was  empty. 

"I  gave  you  no  magic,"  he  continued, 
"but  in  obeying  my  directions  you  have 
daily  visited  some  corner  of  your  house 
which  would  otherwise  have  been  an 

unfamiliar  spot  to  you.  In  going  about 

thus  you  have  noticed  here  a  slight  dis- 
order, here  a  small  repair  to  be  quickly 

made,  elsewhere  a  suggestion  to  give 
which  has  prevented  something  being 
thrown  away.  Your  servants  have 
learned  to  know  that  sooner  or  later 

whatever  they  either  neglected  or  did 
well  would  fall  under  your  eye,  and  they 
preferred  praise  to  blame.  Praise  has 

brought  content  into  the  servant's  hall, 
order  and  thrift  and  harmony  have 
brought  peace  and  comfort  to  you  and 
to  your  lord.  Give  me  the  box,  my 
daughter.     You  have  learned  the  lesson 

that  the  mistress'  eye  must  fall  constantly 
upon  every  corner  of  the  home  she  would 

keep  happy  for  those  she  loves  best." 
Would  you  have  interest,  faithfulness, 

care  of  your  property  on  the  part  of  those 
who  serve  you?  Show  interest,  be  faith- 

ful to  your  own  position,  care  for  your 
own  possessions.  Carry  your  box  of 
praise,  encouragement,  warning,  sug- 

gestion, daily  to  some  part  of  the  house. 
— Mary  C.  Shortall. 

ELECTRIC  SAUTE  PAN 

The  electric  saute  pan  is  a  cooking 
utensil  designed  to  take  the  place  in  a 
large  measure  of  the  regular  cook  stove 
in  the  kitchen.  It  is  especially  suitable 
for  frying  in  deep  fat.  It  is  made  of 
nickel  plated  steel  with  cooking  compart- 

ment formed  of  heavily  tinned  copper 
welded  to  the  frame.  The  heater  is 

hermetically  sealed  in  the  bottom  of  the 
cooking  compartment.  There  are  three 
heats  controlled  by  an  indicating  snap 
switch. 

To  the  woman  who  takes  delight  in 

cooking,  there  are  scores  of  applications 
for  this  utensil  which  will  suggest  them- 

selves immediately.  Crullers,  for  in- 

stance, are  among  the  number,  and  1  In- 
New  York  Edison  Company,  which 

suggests  the  recipe  given  below,  is 
authority  for  the  statement  thai  the 
quantity  called  for  can  be  cooked  at  a 
cost  of  only  six  cents  lor  current. 

1  cup  of  sugar  i  cup  of  milk 
J12  nutmeg  grated               ,>  eggs 
2  teaspoonsful  of  baking 

powder  i  quart  of  Boui 
i  tablespoonful  ol  buttei     '  i  teaspoonful  oJ    tit. 
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Sift  flour  with  baking  powder  and  salt ; 
cream  the  butter  and  sugar,  add  eggs  well 
beaten  and  the  milk  and  nutmeg.  Stir 
in  the  flour.  When  well  mixed  this  should 

be  a  stiff-  dough.  Roll  out  on  a  well 
floured  board  and  cut  with  a  small  round 

cutter.  Use  electric  frying  kettle  for 
cooking  crullers;  have  it  about  half  full  of 
lard.  Turn  current  on  to  full  heat  and 

when  the  lard  is  very  hot,  drop  in  the 
crullers.  When  they  are  light  brown  on 
all  sides  take  them  out  and  lay  on  brown 
paper  and  sprinkle  with  powdered  sugar. 
The  fat  should  be  hot  enough  so  that 
when  the  crullers  are  dropped  in  they  will 
immediately  come  to  the  top. 

HEATERS  UNDER  THE  CARPET 
The  ideal  way  of  heating  a  room  would 

seem  to  be  to  heat  the  floor  itself,  for  in 
that  way  the  feet  are  kept  warm,  which 
is  essential  and  with  proper  regulation 
the  interior  could  be  kept  at  the  proper 
temperature  for  comfort.     To  meet  this 

The  Heater  Is  Attached  to  Any  Carpet  or  Rug 

requirement,  a  special  type  of  electric 
heating  pad  is  now  manufactured,  to  be 
fastened  to  the  under. side  of  the  carpet. 
Current  is  taken  from  the  lamp  socket 

through  a  flexible  cord  and  the  arrange- 
ment of  the  resistances  is  such  that  the 

carpet  cannot  become  heated  to  the 
danger  point.  In  fact,  there  are  three 
degrees  of  heat  that  can  be  obtained  at 
will  ■ —  all  perfectly  sage. 

NEW  USE  FOR  ELECTRIC 

FLATIRON     . 

An  electric  flatiron  can,  by  the  use  of  a 

simply  constructed  me'tal  stand,  shown  in the  illustration,  be  used  as  an  electric 

Toasting  Marshmallows 

toaster  stove.  The  stand  holds  the  iron 

upside  down,  so  that  its  hot  ironing  sur- 
face can  be  used  for  a  number  of  purposes, 

as  toasting  marshmallows,  frying  bacon, 
heating  water,  making  toast  or  frying  an 
egg.  The  iron ,  of  eours<_ ,  can  be  attached 
to  any  convenient  electric  light  socket. 
The  stand  can  be  made  by  anyone,  from 
metal  strips,  at. a  very  little  expense  and 
the  new  convenience  is  well  worth  the 
trouble. 

SUEDE    TRAVELING    BAG    CON- 
TAINS SURPRISE 

The  latest  thing  in  electric  irons,  for 
travelers,  conies  in  a  suede  bag,  with  a 
silk  draw  string  and  resembles  in  its 
outside  appearance,  a  large  pair  of  opera 
glasses.  The  contents  of  the  bag  are, 
however,  surprising  in  their  variety. 

First,  there  is  a  nickel  plated  iron 
weighing  a  little  less  than  three  pounds. 
Then  there  is  a  pressed  steel  band,  into 
which  the  iron  fits  upside  down,  so  that 
it  may  be  used  as  a  stove.  Both  the  iron 
and  the  stand  fit  inside  a  nickel  plated 
cooking  vessel  the  exact  shape  of  the  iron 
and  provided  with  a  cover. 
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The  bottom  of  the  vessel  extends 

downward  at  the  edge,  so  that  when  it  is 
placed  on  the  iron,  it  will  not  slip  off. 
In  the  square  end  of  the  iron  is  a  hole, 
into  which  a  pair  of  curling  irons  may  be 

inserted  to  be  heated.  The  usual  length 
of  flexible  cord  and  plug  comes  with  the 
outfit.  Everything  packs  away  neatly 
inside  the  cooking  vessel,  which  in  turn 
goes  into  the  suede  bag. 

ELECTRIC  TABLE  RANGE 

The  electric  table  range  is  a  com- 
pletely equipped  kitchen  for  the  table. 

The  smallest,  most  attractive  and  yet 
most  efficient  cooking  utensil  that  can  be 
imagined,  a  stove,  a  kettle  and  a  stew 
pan  and  the  whole  of  it  not  larger  than 
five  inches  by  ten,  with  a  detachable  cord 
connection  for  the  usual  lamp  socket. 

The  stove  mounted  on  a  marbleized 

base  which  has  rubber  tipped  feet  is 

equipped  with  a  three  heat  switch  per- 
mitting economy  of  operation.  The 

kettle  and  stew  pan,  each  holding  a  pint 
and  a  half,  are  made  of  seamless  copper, 
finely  nickeled  and  furnished  with  ebon- 
ized  wood  handles.  The  pans  have 
grooved  bases  which  insure  a  tight  fit 
when  they  are  in  use  on  the  stove  and 

therefore  utilize  all  possible  heat  fin-  the 
food,  as  well  as  prevent  any  accidental 
overturning  of  the  utensils. 

It  is  possible  to  prepare  a  whole  meal 
on  the  table  range,  in  fact  one  can  do 
anything  but  bake  or  roast  with  it.  For 
breakfast  it  is  extremely  convenient  and 
permits  the  serving  of  two  or  three  people 

in  the  most  dainty  and  appetizing  man- 
ner. While  coffee  or  some  other  hot  drink- 

is  preparing  in  the  kettle,  cereal  or  eggs 
or  saute  potatoes  may  be  cooked  in  the 
stew  pan.  After  this  the  pan  may  be 
removed,  keeping  the  coffee  on  the  stove 
and  on  the  other  end  a  few  slices  of  toast 

may  be  browned.  Chops  may  be  broiled 
quickly  on  the  stove  or  it  may  be  used  for 
griddle  cakes  or  bacon.  With  the  use  of  a 
muffin  ring  the  stove  may  be  further 
utilized  formuffinSjfriedeggsorfish  cakes 

The  table  range isa  kind  of  kitchenette 
thai  may  be  literally  carried  around  from 
the  breakfast  room  to  the  drawing^oom 

for    afternoon     tea     or    wherever    one's 
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ingenuity  may  suggest  and  wherever 
there  is  a  convenient  lamp  socket.  For 
entertaining  in  a  novel  and  attractive 
manner,  there  is  nothing  like  this  and 
other  electrical  devices  that  so  success- 

fully meet  the  requirements  of  a  small 

company  through  the  intimacy  and  in- 
dividuality of  .their  use. 

The  table  range  is  most  convenient  for 
preparing  an  impromptu  supper  after  the 
theater  and  there  are  the  candy  feasts 
and  all  the  delicious  variety  of  chafing 
dish  cookery. 

More  and  more  the  American  house- 

wife appreciates  the  refinement  of  person- 
al supervision  of  table  cooking  and  with 

the  electric  table  range  there  is  an  added 
zest  in  what  one  eats  by  reason  of  the 
absolute  cleanliness  and  lack  of  trouble 

in  the  preparation  of  food  in  this  way: 
and  after  that,  there  is  still  the  fun  ol 
doing  it  in  the  best  possible  way. 

Table  Range  Breakfas 

Fruit    in    season. 
Favorite  cereal. 

Eggs  Just-Rite. Bacon  sliced  thin. 
Perfect  toast. 
Electric  coffee. 

M: 

CONCERNING  FIXTURES 

Each  season  sees  new  styles  in  fixtures. 

One  would  say,  off-hand,  that  selection  of 
fixtures  is  wholly  a  matter  of  taste,  but 
this  is  only  partly  true.  A  few  principles 
of  correct  lighting  should  be  remembered 
in  the  selection  of  fixtures,  as  well  as  the 
cardinal  rules  of  good  taste. 

Ceiling  fixtures  in  which  the  lamps 
hang  at  an  angle  should  generally  be 
avoided.  This  is  because  such  fixtures 

do  not  hold  the  lamps  in  a  position  to 

secure  the'  greatest  practical  efficiency 
from  lamps  and  reflectors. 

It  will  be  seen  that  the  light  from  an 
angle  fixture  is  thrown  largely  against 
the  sidcwalls  and  ,no  matter  what  type 

of  "reflector  is  used,  this  waste  of  light 
continues.     On  the  other  hand,  with  the 

...<?W> 

h & ± 
Lamps   Hanging   at   an  Angle  Throw  Much  Light 

High  up  on  the  Walls 

Fixtures  with  Reflectors  Pendant  Give  the  Maxi- 
mum Economy  of  Light 

Showing   How,  in    the   "  Indirect "    System,  the 
Light  is  Reflected  First  From  the  Ceiling 

and  Then  From  the  Walls 

lamps  hanging  straight,  as  in  the  second 
diagram,  the  light  is  distributed  in  useful 
directions  and  the  reflectors,  of  course, 
add  materially  to  the  efficiency  of  the 

unit. 

In  the  case  of  "indirect"  lighting, 
practically  all  of  the  light  is  thrown  to  the 

ceiling  and  thence  distributed  and  dif- 
fused over  the  whole  room.  The  resulting 

illumination  is  aimost  shadowless  and 

particularly  desirable  where  a  soft  effect 
is  wanted. 



POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 
701 

Combination  fixtures,  excepting  side- 
wall  brackets,  are  invariably  makeshift 
designs..  It  is  almost  impossible  to  secure 
such  fixtures  of  sufficient  artistic  merit 

to  warrant  their  being  installed  in  any 
home  of  refinement.  They  are  a  heritage 

of  the  "old  days"  when  electric  service, 
being  new  and  in  an  almost  experimental 

stage,  was  necessarily  unreliable.  To-day 
electric  service  is  even  more  reliable  than 

gas. 
The  finish  of  fixtures  is  an  important 

item.  Practically  all  finished  change 
somewhat  with  age.  This  point  should 
be  remembered  by  those  who  expect  to 
duplicate  or  add  to  their  equipment  at 
some  future  time.  The  finishes  best 

suited  to  residences  are  those  upon  which 

fly-specks  and  corrosion  are  not  quickly 
apparent.  Hammered  finishes,  verde 
antique  and  similar  informal  finishes 
look  well  for  years,  do  not  tarnish  and 
give  satisfaction. 

steam  fills  the  space  (A).  The  food  com- 
partments (a),  (b),  (c),  (d),  being  in 

contact  with  the  walls  are  heated  evenly 
and  at  the  same  time.  When  the  pressure 
of  the  steam  is  sufficient  to  overcome  the 

spring  in  the  diaphragm  (D) ,  which  is  like 
the  bottom  of  an  oil  can,  snapping  down- 

wards and  acting  upon  pin  (P)  it  forces 
open  the  switch  contacts  (C) ,  thus  cutting 
off  the  source  of  heat.  When  the  walls 

cool  slightly  the  pressure  is  reduced  and 
( D)  snaps  back,  closing  the  switch.  This 
controls  the  temperature  so  exactly, 
without  any  adjustable  apparatus,  that 

NEW  AUTOMATIC  ELECTRIC 

COOKER 

In  a  new  automatic  electric  cooker, 
shown  herewith  in  diagram,  conservation 
of  heat  is  carried  to  the  fullest  extent  and 

consequently  the  cost  of  operation  is  low. 
Heat  which  usually  escapes  by  radiation 
is  conserved  by  insulation,  while  the 
distillation  or  latent  heat  losses  are  kept 
extremely  low  by  the  automatic  tem- 

perature control  employed. 
The  food  is  placed  in  aluminum  vessels 

which,  when  placed  in  the  cookers,  are  in 
close  contact  with  the  walls.  The  current 
is  next  switched  on  and  when  the  food  is 

heated  to  cooking  temperature  the  cur- 
rent is  automatically  switched  off;  the 

food  cooling  slightly,  the  current  is 
switched  on  again.  This  automatic 
feature  keeps  the  food  constantly  hot 
and  cooking  until  ready  to  serve. 

In  the  section  shown,  the  double  walled 
steam  chamber  is  indicated  by  (A)  in  the 
bottom,  a  small  quantity  of  water  (W) 
is  boiled  and  partially  changed,  to  steam 
by  the  heat  from  heat,  element   (II).  This      el 
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food  is  kept  constantly  cooking  and  dis- 
tillation, while  slight,  is  constantly  going 

on,  so  that  there  is  no  absorbing  of  odors 
by  the  food.  Meat  will  cook  delightfully 
tender  without  that  shrinkage  which 
always  goes  with  the  ordinary  method  oi 
cooking.  Tough  meat  is  made  lender, 
cereals  digestible  and  vegetables  deli- 

cious. This  process  o\  cooking  (ond  is 
•ilicicnt   and  economical, 
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BELL  AS  INDICATOR  IN  FISHING  WIRE 

It  is  usually  difficult  when  a  wireman  is  work- 

ing without  a  helper,  to  "fish"  conductors  in 
partitions  and  in  spaces  between  ceilings  and  the 
floors  below.  It  requires  one  man  to  push  the 
fish  wire  from  one  end  through  the  wireway  and 
a  helper  should  be  stationed  at  the  outlet  at  the 
other  end  of  the  wireway  to  catch  the  fish  wire 
as  soon  as  it  comes  sufficiently  near  the  opening. 
The  helper  usually  has  another  length  of  fish 
wire  with  a  hook  on  one  of  its  ends,  which  he 
can  insert  into  the  outlet,  and  thereby  engage 
the  main  fish  wire  that  is  being  manipulated 
by  the  wireman.  The  main  fish  wire  usually 
discloses  its  location  by  the  noise  that  it  makes 
scraping  along  within  the  plastered  space. 

The  illustration  shows  a  method  that  can  often 

be  used  successfully  where  a  man  is  working 
single  handed.  A  bunch  of  bare  copper  wire  is 

pushed  into  the  outlet  through  which  it  is  de- 
sired to  fish  and  to  this  bunch  of  wire  is  connect- 

ed one  of  the  terminals  of  an  electric  bell  and 

battery  set.  The  other  terminal  of  the  bell  is 
Ho  or 

"Copper  Wire 
Indicator  Bell  in  Fishing  Wire 

connected  to  the  main  fish  wire  that  is  being 
pushed  by  the  wireman.  When  he  has  pushed 
the  fish  wire  into  connection  with  the  bunch  of 

bare  copper,  the  electric  bell  will  give  notification 

by  ringing.  It  is  then  usually  possible  by  pull- 
ing the  bunch  of  copper  wire  out  of  the  outlet 

to  draw  the  fish  wire  with  it,  after  which  the  con- 
ductors can  be  readily  pulled  in  by  attaching 

them  to  the  fish  wire.  The  fish  wire  should,  of 
course,  have  a  hook  bent  in  the  end  that  is  to 
engage  with  the  bunch  of  copper. 

POURING   CASTING   WITH  ARC 

Preparations  for  the  casting  should  be  made 
in  the  ordinary  manner.  Form  the  mold  of  sand 
or  plaster  and  then  over  the  pour  holes  place  a 
tablet  or  slab  of  carbon  about  yi  inch  thick. 
This  should  have  a  round  tapering  hole,  the  small 
end  of  which  opens  above  the  pour  hole  of  the 

Mold  for  Casting  with  Arc 

mold  (see  illustration).  A  terminal  should  be 
bolted  to  one  sjde  of  the  carbon  slab  and  lead  to 

the  current  source  through  a  series  of  heavy  re- 
sistances. The  carbon  slab  comprises  one 

electrode  of  the  arc,  the  other  being  a  yi  inch 
hard  round  carbon  fitted  with  a  fiber  or  wood 
handle. 

A  small  block  of  the  metal  to  be  melted  is 

placed  in  the  depression  of  the  carbon  surface, 
and  touched  by  the  carbon  rod  to  form  an  arc. 

The  metal  will  flow  into  the  mold  quickly,  de- 
pendent on  the  amount  of  current  supplied  to  the 

arc.  Castings  obtained  by  this  method  are  very 
smooth  and  regular. 

UNDERWRITERS  BROADEN  INSPECTION 
SERVICE 

The  Underwriters'  Laboratories,  Incorporated, 
has  appointed  Heap  and  Digby,  engineers,  of 
London,  England,  as  British  representatives  to 
perform  inspection  of  material  and  fittings  of 

British  manufacture  conforming  with  the  Nation- 
al Electrical  Code.  Such  material,  when  of 

approved  construction,  will  undergo  inspection 
when  intended  for  export  to  Canada  or  the 

United  States  and  thereby  make  inspection  un- 
necessary after  arrival  at  its  destination. 
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Chapter  VII. —  Calculation  of  Wiring,  Line  Losses,  National  Code 

The  considerations  involved  in  determining 
the  size  of  wires  for  distributing  electrical  energy 
are:  (1)  The  wire  must  be  large  enough  to  carry 
the  prescribed  current  without  getting  too  hot; 
(2)  the  wires  must  be  large  enough  to  keep  the 

voltage  at  the  lamps  or  oilier  receiving  appara- 
tus within  certain  limits;  (3)  the  wire  must  have 

sufficient  strength  to  withstand  the  mechanical 

stresses  to  which  it  may  be  subjected;  (4-)  in 
some  instances  the  size  of  wire  chosen  should  be 

such  that  it  gives  an  economic  balance  between 
the  cost  of  the  power  lost  in  the  line  and  the  cost 
of  the  wires. 

SAFE  CURRENT  CARRYING  CAPACITY 

The  temperature  of  a  copper  wire  carrying  an 
electric  current  gradually  rises  until  it  gives  off 

heat  to  its  surroundings  as  fast  as  heat  is  pro- 
duced in  the  wire  by  the  current.  Therefore  the 

current  corresponding  to  a  certain  rise  of  tem- 
perature depends  upon  the  degree  of  ventilation 

of  the  space  in  which  the  wire  is  placed  and  upon 
the  adjacent  materials.  Wires  encased  in 
wooden  mouldings  or  enclosed  in  the  narrow  air 
spaces  inside  walls  of  frame  buildings  are  very 
unfavorably  located.  They  cannot  radiate  heat 
readily  and  any  considerable  rise  in  temperature 
involves  a  serious  fire  risk.  All  indoor  wiring 
and  to  a  certain  extent  outdoor  wiring  must  be 
done  in  accordance  with  the  rules  of  the  National 

Board  of  Fire  Underwriters.  These  rules,  known 

as  the  "National  Electrical  Code,"  are  modified 
annually  at  trie  suggestion  of  the  National  Piie 
Protection  Association,  aided  by  seven  national 
associations  whose  interests  have  to  do  with 

electric  light  and  power.  These  rules  are  ap- 
proved and  enforced  by  all  national  bodies 

representing  insurance  and  engineering  interests. 
There  is  maintained  in  Chicago,  with  branch 

offices  in  the  larger  cities  of  the  United 

States  the  Underwriters'  Laboratories  for 
the  testing  of  all  kinds  of  electrical  supplies. 

Semi-annually  a  list  of  approved  devices,  lu- 
tings, etc.,  is  published,  which  serves  as  a  refer- 

ence for  the  use  of  local  inspection  bureaus. 
Most  of  the  larger  cities  have  in  addition,  city 

stringent  than  the  code.  The  code  rules  cover 
the  ordinary  requirements  of  lighting  and  power 

service,  specifying  the  allowable  carrying  capa- 
city of  wires  and  the  methods  to  be  used  in 

installing  them,  in  order  that  the  lire  risk  may 
be  a  safe  one. 

The  methods  of  inside  wiring  now  approved 
by  the  National  Electric  Code  include  the  use  of 
wooden  moulding;  knob  and  tube  work;  deals  and 
insulators;     armored     cable;     flexible     and     rigid 

Wooden  moulding  though  approved  by  the 
code  is  now  forbidden  by  many  city  ordinances 
It  should  never  be  used  in  any  place  where  there 
is  the  remotest  possibility  of  dampness.  It 
should  never  be  used  in  cellars  or  directly  against 
a  brick  wall,  as  the  wall  is  likely  to  sweat  and 
thus  introduce  moisture  back  of  the  moulding. 
It  is  hardly  suitable  for  either  a  kitchen  or  bath 

room,  therefore  its  use  here  should  be  dis- 
couraged. Wiring  in  wooden  moulding  is  not 

allowed  in  New  York  City. 

Exposed  wires  on  cleats  and  insulators  arc- 
used  very  extensively  in  mills,  factories,  power 
houses,   tunnels,   etc.      Where  the  appearance  is 

Fig.  25.     Flexible  Steel  Armored  Cable 

not  objectionable,  this  is  one  of  the  cheapest 
methods  of  wiring. 

The  knob  and  tube  method  of  wiring  is  used 
for  houses  of  frame  construction  where  firsl  cost 

is  of  the  greatest  importance.     The  wires  are 

supported  on  knobs  and  insulated  by  porcelain 
tubes  through  floors.  This  class  of  work  is  not 

approved  in  Chicago. 
Armored  cable  is  made  in  a  manner  similar  to 

flexible  steel   conduit.      Fig.   25   show  i   Hi  sibl< 
Steel   ,,r,n, .red   cables, 
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It  can  be  used  to  great  advantage  for  wiring 
old  buildings.  An  advantage  possessed  by  it  is 
that  it  can  be  run  at  any  angle,  and  can  be 
fished  for  long  distances. 

Its  own  weight  is  sufficient  to  carry  it  down 
partitions  and  it  is  stiff  enough  to  fish  between 
joints  without  fish  wire.  It  can  also  be  installed 
quicker  and  with  less  cutting  of  walls,  floors  and 
partitions  than  wires  on  concealed  knobs  and 
tubes.  It  is  a  little  more  expensive  but  makes  a 

better  job.  This  cable  is  best  known  as  Green- 
field flexible  armored  conductor. 

Fig.  26.     Flexible  Conduit 

Flexible  conduit,  Fig.  26,  consists  of  a  con- 
tinuous flexible  steel  tube  composed  of  convex 

and  concave  metal  strips. 
These  strips  are  wound  spirally  upon  each 

other  in  such  a  way  as  to  interlock  their  concave 
surfaces,  both  outside  and  inside,  thereby  giving 
a  smooth  and  almost  frictionless  surface  both 

inside  and  out.  It  is  approved  for  fireproof 
buildings.  Its  advantages  are  its  flexibility  and 
its  continuity.  Its  flexibility  makes  it  possible 
to  use  it  where  other  forms  of  conduit  would  be 

impracticable.  It  finds  its  greatest  use  in  com- 
pleted buildings  where  it  is  desired  to  install 

electric  circuits  without  greatly  disturbing  the 

walls,  partitions,  etc.  Its  flexibility  also  dis- 
penses with  a  large  number  of  elbow  fittings,  as 

a  bend  of  almost  any  radius  can  be  made.  It  is 
very  important,  however,  to  securely  fasten  the 
conduit  at  at  least  three  points  on  each  elbow, 
otherwise  the  conduit  may  buckle  and  make  it 

almost  impossible 'to  pull  wires  through  it.  It 
is  very  strong  mechanically  although  not  entirely 

moisture  proof.  It  is  to  be  strongly  recom- 
mended for  use  in  frame  buildings  rather  than 

knob  and  tube  wiring. 
Rigid  conduit  is,  of  course,  approved  for  all 

classes  of  buildings  for  both  concealed  and 
exposed  work.  All  rigid  conduit  is,  of  course, 

fireproof  and  it  should  also  be  moisture-proof. 
It  should  be  strong  enough  mechanically  to 
resist  hard  blows,  nails,  etc.,  and  when  used  in 
fireproof  buildings  it  must  resist  the  action  of 
cement.  It  should  also  be  able  to  withstand  a 

short-circuit  on  the  wires  which  it  contains. 
There  are  two  general  classes  of  rigid  conduits; 

namely,  lined  and  unlined  conduits.    The  former 

are  lined  with  a  coating  of  insulating  material. 
Unlined  conduits  usually  have  an  inner  coat  of 
enamel  or  some  similar  material. 

Unlined  conduit  consists  simply  of  an  iron  or 
steel  pipe  similar  in  every  way  to  ordinary  gas 

pipe  except  that  special  precautions  are  taken  to 
free  the  inside  from  irregularities  and  it  is  coated 
inside  with  enamel;  outside  it  may  be  either 
untreated,  enameled  or  galvanized. 

Lined,  rigid  conduit  usually  consists  of  a  plain 
iron  pipe  lined  with  a  tube  of  insulating  material, 

such  as  paper  treated  with  an  asphaltic  com- 
pound, cemented  to  the  inside  of  the  pipe,  thus 

forming  an  integral  part  of  the  conduit. 
The  unlined  conduit  is  cheaper  and  is  also  less 

expensive  to  install  as  it  can  be  bent,  threaded 
and  cut  more  easily  than  the  lined  conduit.  If 
the  inside  is  enameled  it  is  easier  to  draw  wires 
in  and  out  than  it  is  if  lined  conduit  is  used. 

The  National  Code  requires  the  use  of  double 
braided  conductors  for  unlined  conduits,  whereas 

single  braided  conductors  may  be  used  with  lined 
conduits.  However,  this  causes  but  a  very  slight 
increase  in  the  first  cost  of  the  conductors,  and 

so  is  not  a  very  great  disadvantage.  As  a  matter 
of  fact,  with  the  improvement  which  has  taken 
place  in  the  manufacture  and  installation  of 
unlined  conduit,  it  may  be  used  with  almost  as 
much  safety  as  lined  conduit.  Very  little  lined 
conduit  is  now  being  installed. 

The  relative  cost  of  the  various  methods  will, 
of  course,  differ  considerably  on  different  jobs, 
but  as  a  general  rule  is  approximately  as  given  in 
the  following  table: 

,.     ,     ,     ,  _.  .  Relative  Cost Method  of  Wiring  ;n  per  fent 

Wooden  moulding    60 
Knob  and  tube    33 
Cleats  and  insulators    35 
Armored  cable    70 
Flexible  conduit    85 

Rigid  conduit    100 

The  size  of  wire  required  to  deliver  a  certain 
amount  of  power,  W.  to  a  concentrated  load  at  a 
specified  voltage,  E,  with  a  specified  drop,  e,  in 
the  wire  is  determined  as  follows:  The  current  / 

is  equal  to  W  +  E.  Incandescent  lamps  are 
usually  rated  in  watts.  The  total  watts,  W,  is 
equal  to  the  number  of  lamps  multiplied  by  the 
watts  consumed  by  one  lamp.  For  example,  200 
25  watt  Mazda  lamps  and  20  60  watt  Mazda 

lamps  would  require  (200)  (25)'+ (20)  (60)  =6,200 
watts.  A  ten  horsepower  220  volt  direct  current 
motor  with  a  guaranteed  efficiency  of  85  per  cent 

would  require  (10)  (746)  4- (220)  (.85)  =39.8 

amperes. 
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The  area  of  the  wire  in  circu 

the  following  formula 
10.8/7 

lar  mils  is  given  by 

A 

where  A  =area  of  wire  in  CM., 

/   =  length  of  wire  (out  and  back)  in  feet, 
i  =  current  in  amperes. 
e  =  allowable  voltage  drop. 

As  an  example  of  the  above,  assume  300  25- 
watt  Mazda  lamps  supplied  with  current  from 
a  120  volt  generator  1,200  feet  away  from  the 
lamps.  The  voltage  at  the  lamps  is  to  be  110. 
Find  the  size  of  copper  wire  required. 

,=(300H2A)=682 impe 

176,774  CM. 

,600 

ils  is 

quired  for 
d  is  deter- 

_(10.Xj(l,2OO)(2)(6N  2) 
A~  "         (120-110) 
.    The  area  of  No.  000  win 

167,800  and  of  a  No.  0000 
mils.    A  No.  000  wire  would  probably 
as  it  is  the  nearest  commercial  size. 

In  most  eases  the  size  of  wires  r 

delivering  current  to  a  distributed  lo; 

mined  by  equation  (1)  by  assuming  a  concen- 
trated load  located  near  the  center  of  the  dis: 

tributed  load. 

In  determining  the  size  of  wires  for  a  complete 
electric  lighting  system,  a  great  saving  of  time 

may  be  made  by  the  use  of  Hering's  wiring 
charts.  Their  use  and  construction  is  explained 

in  detail  in  a  small  book  entitled  "  The  Wiring 

Computer." 
When  the  lamps  of  a  group,  as,  for  example,  in 

an  auditorium,  are  always  turned  on  and  off 
together,  the  variation  of  voltage  from  lamp  to 
lamp  can  be  very  greatly  reduced  by  using  the 
return  loop  system  of  wiring.  The  fundamental 
idea  of  the  scheme  is  shown  by  Fig.  27. 

It  is  seen  that  the  distance  of  any  lamp  in  the 
group  from  the  mains  (assuming  uniformly 
distributed   lamps)    in   terms  of    the   two   wires 

MM 
Fig.  27.     Return  Loop  System 

•between  it  and  the  mains  is  the  same.  Thi 

eliminates  a  large  percentage  of  the  variatioi 
in  voltage  from  lamp  to  lamp  which  we  hav 
when  the  lamps  arc  wired  in  the  usual  way.    Til 

requires  three  wires  instead  of  two.  llowcvci 

very  often  the  lamps  arc  arranged  in  a.  nearl 
re-entrant  row  as  indicated  by  Fig.  28. 

The  return  loop  system  is  quite  generally  used 
in  wiring  theatres,  lecture  halls,  ball  rooms  and 
churches,  where  all  the  lamps  or  all  of  certain 
groups  of  lamps  are  in  use  at  once. 

The  size  of  wire  for  the  return  loop  system  is 
determined  as  follows: 

To  get  a  specified  voltage  drop  between  the 
service  point  and   the  middle  lamp  of  a  row  of 

Fig.  28.     Re- Arrangement  of  Lamps 

lamps,  make  the  wire  of  such  size  that  the  total 
current  delivered  to  the  lamps  would  give  the 

specified  voltage  drop  over  a  length  L-\-l  of 
wire  where  L  is  the  length  of  wire  that  carries  all 
the  current  and  L  is  }i  of  the  length  of  the  wire 
in  which  the  current  is  less  than  the  total. 

As  an  example  of  the  above,  assume  a  nearly 

re-entrant   row   of  200    25  watt   Mazda   lamps. 
The  row  is  300  feet  long.    One  end  of  the  row  is 
60  feet  and  the  other  end  is  40  feet  from  the 

service  point.     The  voltage  at  the  service  point 
is  115.     Find  the  size  of  wire  to  give  110  volts 
at  the  middle  lamp  of  the  row. 

/  =(200)  (25) +  110  =45.4  amperes. 
L  =  60+40  =  100  feet. 

I   =H  (600)  =225  feet. 
(10.8)  (325)  (45.4) 

115-110 
The  nearest  commercial  size  is  a  No.  5  wire 

which  has  an  area  of  33,100  circular  mils.  As 
the  odd  sizes  of  wire  smaller  than  No.  4.  are  not 

usually  carried  in  stock  by  the  local  supply 
houses  we  would  probably  use  either  No.  1  or 
No.  6. 

The  original  cost  of  a  transmission  line  con- 
sists of  two  very  nearly  independent  parts; 

namely,  (ll  the  cost  of  the  wire,  (2)  cost  of 

the  poles,  crossarms  insulators  and  the  cosl  of 
erection.  For  example,  if  we  increased  the  size 
of  wire  by  one  or  two  sizes  we  probably  would 
not  increase  at  all  item  No.  2. 

The  disadvantage  of  using  the  larger  wire  lies 

in    the   annual    charge,    winch    includes   interest. 

=  31,870  CM. 
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The  advantage  lies  in  the  decreased  loss  of 
power  in  the  line.  (Also  in  the  lower  voltage 
drop  in  the  line.) 

The  economic  balance  between  the  annual 

charge  (interest,  six  per  cent;  taxes,  two  per 
cent,  depreciation  and  repairs,  four  per  cent, 
making  a  total  of  about  twelve  per  cent)  on 
the  cost  of  the  wire  and  the  loss  of  power  in 
the  line  gives  certain  size  wire  and  is  the  size 
which  should  be  used  provided  the  wire  has 
sufficient  carrying  capacity  and  keeps  the 
voltage  drop  within  the  required  limits.  Very 

often  it  pays  to  keep  the  voltage  drop  consid- 
erably below  the  specified  limit  in  order  to  reduce 

the  cost  of  the  power  lost  in  the  line.  This 
economic  balance  is  obtained  when  the  annual 

charge  on  the  cost  of  the  wire  and  the  cost  of 
the  power  lost  in  the  line  are  equal.  This  may 
be  expressed  as  a  formula  as  follows: 

where, 

A  =area  of  wire  in  CM. 

/  =  current  in  amperes, 

s  =cost  of  power  in  dollars   per  kilowatt 
hour  at  the  switchboard. 

h  =  hours  per  year  the  current,  I,  is  delivered 
to  a  customer. 

c  =  cost  of  copper  in  dollars  per  pound. 
t  =  annual  charge  on  the  cost  of  the  wire, 

say  12. 
As  an  example  of  the  above  the  cost  of  current 

at  the  switchboard  is  one  cent  per  kilowatt-hour, 
/  =  12,  copper  costs  20  cents  per  pound  (C  =  0.2) 
and  100  amperes  is  delivered  to  a  customer  1,000 
hours  each  year. 

4  =(600)  (100) l(.01)  (1,000) 
\    (0.2)  (12) 

A  =  600/< 

A  =122,400  C.  M. 
The  nearest  commercial  size  is  a  No.  00  wire. 

(To  be  continued) 

Two  Spark  Plug  Ignition  for  Marine  Engines 
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A   MODERN    IGNITION    FOR    MARINE 
ENGINES 

Recent  advances  made  in  the  construction  of 

the  internal  combustion  engines  have  done  a 
great  deal  toward  the  development  of  the 
electrical  means  of  producing  the  explosion  in  the 
cylinder. 

The  original  method  employed  was  an  induc- 
tion coil  with  a  vibrator.  This  was  refined  from 

time  to  time  and  then  came  the  non-vibrating 
coil  and  distributor  in  combination.  The  low 

tension  and  high  tension  magneto  followed.  On 

the  heels  of  these  came  the  dual  or  duplex  mag- 
neto and  various  combinations  of  one  with  an- 

other. 

There  has  recently  appeared  an  arrangement 
that  seems  to  solve  mechanical  and  electrical 

difficulties  formerly  encountered.  This  is  the 

double  system  used  on  the  Roberts  marine  mo- 
tors, and  illustrated  herewith. 

This  system  consists  of  a  Bosch  magneto  in 
.connection  with  a  Dclco  distributor  which 

'operates  on  a  battery  as  a  source  of  current. 
•  This  double  system  is  unique  in  that  the  motor 
can  be  operated  on  either  the  magneto  or  battery 

system  separately,  or  on  both  simultaneous!}', 
as  may  be  desired.  Two  spark  plugs  are  fur- 

nished for  each  cylinder,  one  set  of  plugs  carry- 
ing the  wires  for  the  battery  system,  the  other 

set  carrying  the  wires  for  the  magneto  circuit. 

Each  system  is  complete  in  itself  and  is  abso- 
lutely independent  of  the  other,  although  both 

arc  controlled  by  the  same  lever. 
The  value  of  this  arrangement  on  an  engine  in 

a  racing  boat  is  apparent.  Records  of  races 

won  and  lost  in  the  last  few  years  show  that,  igni- 
tion troubles  of  various  kinds  have  lost  more 

races  than  faster  speed.  It  is  noteworthy  that 
in  many  races  the  laurels  have  gone  not  to  the 
fastest  boat,  but  to  the  consistent  performer. 
A  broken  battery  connection  or  a  sticking 
platinum  point  on  a  magneto  may  lose  a  race. 
The  chances  for  damage  to  two  such  systems  as 

described  are  so  small  that  they  may  be  elimi- 

cylinder  give  more  power  thiyi  one,  and  with  the 
two  systems  working  together  in  a  racer  the 
best  possible  results  are  delivered.  The  benefit 
of  this  is  just  as  great  in  a  work  boat  where  the 

failure  of  one  ignition  system  mav  mean  a  heavy 

loss.    
' 

Enameled  wire  may  be  made  clean  lor  solder- 
ing by  dipping  the  ends  in  strong  sulphuric  acid 

or  in  cold  concentrated  lye,  then  wash  in  hot 
water  and  dip  an  instant  in  alcohol. 

HOMEMADE   ELECTRIC    HEATER 

The  electric  heater  here  described,  is  in  opera- 
tion in  a  hotel  in  Switzerland  where  the  photo- 

graph was  taken. 
Procure  about  ten  or  twelve  simple  lamp  re- 

ceptacles for  carbon  lamps.  Mount  these  on  a 
hardwood  base.  The  same  should  be  just  a 
little  wider  than  the  lamps  measure  in  diameter. 
When  you  mount  the  receptacles,  remember  that 
the  width  between  them  should  be  such  as  to  allow 

the  lamp  bulbs  to  be  screwed  in  and  out  with- 
out trouble. 

Connect  the  receptacles  so  that  all  the  outside 
connections  will  be  on  one  wire  ami  all  the  inside 
connections  on  the  other  wire.  The  last  socket 

is  left  without  a  lamp  as  this  one  will  receive  the 

4Sfe  "W% 
Electric  Heater 

plug.  The  other  end  of  the  cord  has  also  a  plug 
for  current  connection. 

When  all  is  so  far  finished  make  from  sheet 
iron  a  hood  with  three  slots  on  each  side  to  rest 
on  screws  in  the  side  of  the  wooden  base.  The 

amount  of  heat  can  be  varied  by  using  higher 

candlepOwer  lamps.  The  heat  can  also  be 
regulated  by  partly  unscrewing  some  of  the 
lamps.  The  more  lamps  there  arc  on  the  more 
heat  and  vice  versa. 

In  order  to  make  full  use  of  all  the  heat  pro- 
duced by  these  lamps,  dip  them  into  metallic 

paint  about  three  or  four  times  and  let  them  dry 
each  time,  then  put  them  on  the  apparatus  and. 
heat  them  until  all  the  oil  smell  is  gone.  The 

heater  is  then  ready  lor  service. — Emile  Ri  i  gg. 

TO    AMALGAMATE    ZINC 

The  chief  difficulty  one  experiences  in  amal- 
gamating zinc  is  in  rubbing  the  mercury  into  the 

surface.  This  difficulty  can  beobviated  by  using 
the  following  method:  The  surface  to  be  amal- 

gamated is  thoroughly  cleaned  of  dirt  and  grease 

by  dipping  into  acid.  The  zinc  is  now  pi;  .  . 
corrosive  sublimate.  The  salt  will  be  decom- 

posed and  the  mercury  will  unite  with  the    inc. 
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EXTENSION   FIXTURE    ON    TELEPHONE 
POLE 

In  the  illustration  is  shown  the  most  generally 
used  of  special  crossarms.  This  one  is  known  as 
the  extension  fixture.  It  is  used  in  order  to 

avoid  having  the  crossarms  project  over  property 
where  the  company  has  been  unable  to  obtain 

C\<i 

Special  Crossarms 

the  right  of  way  or  over  highways;  also  to  carry 
the  line  wires  past  trees  or  other  obstacles 
without  setting  the  poles  out  of  line  with  the 
main  lead.  There  are  other  conditions  which 

require  the  use  of  the  extension  fixture  but  those 
mentioned  are  the  principle  ones. 

SAVING   THE   AUTO   HORN   BATTERY 

Instead  of  using  your  auto  horn  battery  cur- 
rent continually,  use  it  only  when  the  machine 

is  stationary.  While  moving  use  the  current 
generated  by  the  magneto.  Shifting  from  the 
magneto   to   the   battery   or   vice  versa   can   be 

Auto  Horn  Circuit 

accomplished  automatically  by  the  use  of  an  old 
electric  door  bell. 

The  striking  rod  is  cut  off  about  one  inch  from 
the  coils,  and  a  binding  post  placed  on  each  side 
of  it  and  so  arranged  that  in  a  backward  or  for- 

ward  movement   of  the  armature   the  binding 

posts  make  good  contact  with  the  rod.  Tne 
diagram  shows  the  arrangement.  When  the 
machine  is  running,  the  current  from  the  magneto 
(M)  energizes  the  coils,  attracting  the  armature 
and  forming  a  circuit  at  (A)  with  the  magneto 
as  long  as  the  engine  runs.  When  the  machine 

stops  the  magnet  is  de-energized,  the  spring 
(C)  withdraws  the  armature  to  the  binding  post 
(B)  and  forms  a  circuit  through  the  batteries. 

MOTORCYCLE    LIGHTING 

Motorcycling  is  a  sport  which  is  very  rapidly 

increasing  in  popularity.  Not  only  are  thou- 
sands of  small  but  speedy  and  powerful  machines 

in  use  for  pleasure,  but  they  are  becoming  almost 

indispensable  in  conducting  many  lines  of  busi- 
ness. It  is  not  beyond  probability  that  sooner 

or  later  electric  lighting  will  be  furnished  with 
motorcycles,  as  is  now  done  on  all  the  leading 

types  of  automobiles. 
Electricity  has  proved  itself  far  superior  to  any 

other  form  of  lighting  for  automobiles,  and  it 
seems  quite  likely  to  prove  equally  preferable  for 

motorcycles.  With  electric  lighting,  the  diffi- 
culties of  lighting  and  extinguishing  are  reduced 

Motorcycle  Lighting  Equipment 

to  the  simple  turn  of  a  switch.  Any  rider  who  is 
unfortunate  enough  to  get  a  puncture  on  a 
country  road  at  night  will  greatly  appreciate 
the  assistance  of  a  small  trouble  lamp  in  locating 
the  hole.  Such  a  lamp,  which  is  made  possible 
with  the  electric  system,  can  be  easily  and  safely 
moved  around.  Electric  lights  also  permit  the 
use  of  a  small  speedometer  lamp,  an  electric  horn, 
and  other  useful  accessories,  making  night  riding 
as  convenient  and  satisfactory  as  day  travel. 

There  are  three  systems  in  use:  (1)  storage 

battery  alone,  (2)  generator  alone,  (3)  combina- 
tion storage  battery  and  generator.  Both  four 

and  six  volts  are  in  use,  but  it  is  to  be  hoped  that 
the  latter  will  become  standard,  thus  conforming 
with  present  automobile  practice  and  enabling 
the  purchase  of  lamps  at  any  garage  and  service 
station. 

A  six  candlepower  Mazda  lamp  is  ample  with 

the  proper  reflector  for  a  headlight  and  a  one- 
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half  candlepower  lamp  is  all  that  is  necessary  for 
a  tail  light  and  to  see  the  speedometer. 

The  accompanying  picture  shows  a  seven  inch 
and  also  a  4^  inch  headlight,  a  tail  light,  wire, 
and  a  storage  battery  and  switch. 

TESTING   DEVICE 

I  have  used  the  accompanying  arrangement 

.  testing  for   "shorts"   and   "opens"   and   in 

Testing  Device  Circuit 

"tone  tests."  For  example  short  circuiting  wires 
connected  to  (A)  will  operated  the  armature  (X) 

of  coil  (C)  and  light  the  lamp  (V)  through  con- 
tact (P).  Current  on  (B)  operates  the  device  as 

a  buzzer.  Terminals  (L)  can  be  used  for  cable 
testing  when  a  tone  test  is  wanted.  The  lamp  is 
a  small  \}4  volt  battery  lamp  and  the  device  can 

be  compactly  arranged  to  be  carried  about. — 
Jesse  Goostree. 

PORTABLE   LIGHTS   FOR  MACHINE 
SHOPS 

A  simple  apparatus  for  swinging  incandescent 
lights  from  one  machine  to  another  may  be 
cheaply  made  as  in  the  accompanying  sketch. 

Portable  Light  Carrier 

A  piece  of  timber  (T),  about  2  by  4  inches  and 
two  feet  long  is  secured  to  the  ceiling  joist  and  a 
wooden  arm  of  any  desired  length  is  pivoted  to 
the  timber  with  a  lag  screw  and  washers  (P). 
Portable  or  reinforced  lamp  cord  is  carried  from  a 

rosette  on  the  joist,  through  a  porcelain  tube  in 
the  long  end  of  the  arm  and  thence  to  the  lamp 
socket.  A  counterbalance  weight  is  fastened  on 
the  shorter  arm. 

This  arrangement  will  keep  the  cord  clear  of 
the  work,  free  from  knots  and  permit  swinging 

the  lamp  to  any  point  around  the  circle. — C.  K. 
Theobald. 

LICORICE  IN  ELECTROPLATING 

In  baths  for  electroplating  it  has  been  found 
highly  advisable  to  have  an  organic  substance 
as  one  of  the  components  and  one  which  has 
been  found  specially  desirable  is  extract  of 
licorice. 

The  process  is  carried  out  by  Classen  as  fol- 
lows: Eleven  pounds  of  licorice  wood  are  rasped 

fine  and  macerated  in  three  successive  lots  of 

42  quarts  each  of  water.  To  the  hot  extract  add 
44  pounds  of  crystallized  zinc  sulphate;  9  pounds 
of  crystallized  sodium  sulphate;  2.2  pounds  of 
zinc  chloride  and  1  pound  of  boric  acid. 

The  whole  is  boiled  and  cooled,  and  then 
filtered,  sufficient  water  being  added  to  make  in 
all  105  quarts.  This  is  said  to  yield  better 
results  than  using  the  licorice  extract  alone  but 
even  this  latter  gives  good  results.  Of  course, 
the  cathode  must  be  well  cleaned  in  advance  and 

the  amount  must  not  be  too  strong,  ̂ H  amperes 
per  square  inch  of  surface  plated  being  sufficient. 
The  organic  substance  must  be  added  slowly 
while  the  bath  is  stirred,  and  in  the  case  of  zinc 
the  deposit  must  be  cold,  else  it  will  be  brittle. 
It  has  been  shown  by  E.  Muller  and  Bahntje 
that  the  deposit  contains  a  very  slight  quantity 

of  the  organic  substance. — Dr.  Grimshaw. 

ODD   INDIRECT   LIGHTING   FIXTURE 

An  Oregon  inventor  has  applied  for  a  patent 
upon  an  unusual  indirect  lighting  fixture  shown 

Odd  Reflector 

in  the  accompanying  illustration.  The  lamp 
supports  a  reflector  which  throws  the  light 

upward  to  a  shade.  The  lower  end  of  the  lamp 

bulb  is  to  carry  a  support  lor  I  In-  indirect,  reflector 
thus  doing  away  with  support  ing  rods  and  chains. 



SB 
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WORKING   WIRELESS   ON   THE   SAND   BANKS 

To  sit  beneath  an  aerial  on  a  fog-bound  coast, 
listening  to  the  incessant  hissing  of  the  spark, 

day  after  day,  month  after  month  —  eating  a 
lonesome  lunch  at  noon  with  the  monotonous 

group  of  faces  and  the  repetition  of  stale  news'  — 
that's  the  everyday  life  of  the  average  wireless 
man  up  and  down  the  perilous  ocean  coasts  of 
Canada. 

At  other  stations,  an  operator  lias  the  knowl- 
edge that  he  stands  on  terra  firtna.  At  Sable 

Island  he  knows  that  the  hungry  Atlantic  has 

gobbled  up  20  miles  of  his  foothold  and  some  day 
may  swallow  the  balance. 

This  island  which  for  long  years  bore  the  title 

"the  graveyard  of  the  Atlantic"  has  now  for- 
feited that  ugly  reputation  through  the  coming 

of  wireless.  Previous  to  1904  when  the  first 

Marconi  station  was  erected  by  the  Government 
of  Canada,  200  known  wrecks  on  this  treacherous 

reef  had  been  recorded  at  Lloyd's  shipping  offices 
in  Liverpool  and  no  one  knows  what  the  past 

hundred  years  might  total.     No  more  terrible 

Sand  at 

Sable 

Island is  Hardly 

Distin- guishable from  the Water 
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spot  exists  in  the  whole  sweep  of  the  Atlantic. 
Ocean  currents  of  tremendous  power  roll  into  the 

deep  bays  and  sweep  far  out  beyond  the  head- 
lands, changing  ffom  month  to  month  the. old 

demarkations  of  sand  bars.  It  is  a  curious  fact 
that  the  color  of  the  sand  about  Sable  Island  is 

not  distinguishable  from  the  water  except  at 
close  range  and  ship  after  ship  has  been  drawn  to 

destruction  without  a  second's  warning.  Since 
1873  a  lighthouse  and  life-saving  station  have 
been  maintained,  the  wireless  adding  its  wonder- 

ful service  nine  years  ago. 

Sable  Island's  total  population  is  just  46, 
consisting  of  superintendent,  coastguardsmen, 
lighthouse  keepers,  wives  and  children  and  the 
wireless  operators.  Under  the  resistless  power 
of  the  Atlantic  gales  even  the  island  itself  is 
feeling  the  terror  of  its  constant  battle,  and  since 
1863  has  shrunk  to  half  its  size.  It  once  was  40 

miles  long;  to-day  it  is  but  20.  The  lighthouse 
has  been  moved  to  the  east  three  times  and  will 

probably  be  an  itinerant  structure  unless  the 

desperate  efforts  to  stop  the  erosion  with  thou- 
sands of  trees  and  shrubs  prove  effective. 

The  wireless  service  at  Cape  Race  on  the  island 
of  Newfoundland  came  into  prominence  through 

the  sinking  of  the  Titanic,  when  the  first  mes- 
sages of  the  catastrophe  were  relayed  through  that 

point  and  flashed  eastward.  A  Marconi  station 
equipped  with  the  most  powerful  apparatus  yet 
manufactured  and  manned  by  a  crew  of  picked 
operators  is  supplemented  by  a  lighthouse  in 
which  the  lighting  mechanism  weighs  twenty 
tons  and  casts  a  ribbon  of  white  out  over  20 

miles  of  ocean.  The  post  is  barren,  forbidding, 

damp  and  as  ugly  as  a  choppy  granite  architec- 
ture can  make  it.  It  has  no  railway  connection 

with  other  points  on  the  island  and  a  meager 

population  —  merely  enough  individuals  to  man 
the  government  service  and  a  few  fishermen. 
Here  in  apparent  contentment  dwells  from  year 
to  year  a  colony  of  men  whose  single  concern  is 
the  guarding  of  that  procession  of  human  treasure 

crossing  and  re-crossing  the  Atlantic. 
Time  and  again,  an  observer  might  see  the 

wireless  man  in  the  thick  of  a  mid-day  fog  or  the 
darkness  of  a  Newfoundland  night  thrust  aside 

his  headgear  and  telephone  the  life-saving  sta- 
tion, which  with  its  crew  of  trained  men  is  held 

for  instant  service. 

On  another  day  a  message  is  received  from  the 
captain  of  a  liner  whose  decks  are  crowded  with 
passengers.  His  port  propeller  is  broken  and  he 
wants  help  from  Halifax.  In  fiyejrninutesthem.es- 
sage,  caught  so  weakly  from  300 miles  at  sea,  is 
repeated  to  Halifax,  where  relief  ships  are  always 

ready  for  just  such  emergencies.  When  the  wire- 
less men  at  these  sentry  boxes  on  the  outer  edges 

of  ocean  commerce  find  a  moment  from  their 

work  to  fill  a  pipe  and  recall  a  story  of  their  past 
experience,  it  is  only  to  catalogue  a  bleak  outline 
of  fact,  like  a  government  report  and  leave  the 

balance  to  the  listener's  imagination. 

FIRST  WIRELESS  BETWEEN  GERMANY 
AND   AMERICA 

Experiments  have  been  made  since  the  end  of 
January  last,  between  the  Telefunken  station  at 
Nauen  near  Berlin  and  the  station  of  Sayville, 
Long  Island,  which  is  owned  by  the  Atlantic 
Communication  Company  of  New  York.  These 
experiments  have  given  satisfactory  results  and 
have  for  the  first  time  since  the  inception  of 
wireless  telegraphy  allowed  radiotelegraphic 
messages  to  be  sent  across  the  ocean  on  the 
route  New  York-Berlin.  The  distance 
bridged  is  about  4,000  miles,  whereas  the  distance 
between  Ireland  and  Canada,  where  a  Marconi 
service  has  for  some  years  been  in  operation,  is 
only  about  2,000  miles. 

The  experiments  are  being  continued  to  collect . 
all  necessary  data  for  establishing  a  regular 

New  York-Berlin  radiotelegraphic  service. 

WIRELESS   ON    WORLD'S   LARGEST 
SHIP 

Not  the  least  important  feature  of  the  Ham- 
burg-American ship  Imperator,  which  recently 

completed  her  maiden  trip  across  the  Atlantic,  is 

the  wireless'  telegraph  equipment  on  both  the 
main  vessel  and  the  motor  operated  lifeboats. 
The  motor  boat  equipments  have  a  working 
range  of  200  miles,  while  the  range  of  the  main 
vessel  equipment  is  1,500  miles.  The  ship  has 

two  reserve -antennas  and  two  receiving  instru- 
ments for  long  and  short  waves,  designed  for 

news  sen-ice  and  rescue  work.  The  station  is 
directed  by  three  operators,  one  of  whom  is 
always  at  the  key.  The  Imperator  will  be  within 
direct  communication  with  land  all  the  way 
across  the  Atlantic. 

Dired  wireless  communication  between  Amer- 
ica and  Asia  is  innv  an  accomplished  fact,  the 

United  States  Army  Signal  Corps  Station  at 
Nome,  Alask.i,  having  been  in  nightly  communi- 

cation with  the  Russian  station  at  Anadyr, 
Siberia.  500  miles  west  of  Nome. 
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Arlington  Station  Towers Time  Receiving  Room 

FLASHING   TIME    OVER 
THE    OCEAN 

At  noon  every  day  the  time  signal  known  to 

mariners  as  the  "tick"  is  flashed  from  the  Naval 
Observatory  in  Washington.  Five  minutes 

before  12  o'clock  Washington  meridian  time,  the 
huge  standard  time  clock,  which  controls  the 
United  States  Observatory  time  throughout  the 
Atlantic  and  Middle  Western  States,  is  con- 

nected   with    the  ■  Arlington    Wireless    station. 

Every  tick  of  the  clock  instantaneously  closes 

the  key  of  the  sending  apparatus  and  the  Hert- 
zian waves  are  released  to  be  picked  up  by  sta- 

tions within  the  three  thousand  mile  sending 

radius  of  this  powerful  station. 
Through  the  Naval  Hydrographic  Office,  all 

warships  and  merchantmen  of  the  various 
nations  have  been  notified  of  the  time  signal  and 

most  of  them  prepare  for  it  some  few  minutes 
previous  to  the  time  of  the  first  signal. 
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ERECTION   OF   SIBERIAN    WIRELESS 
STATION 

The  installation  of  the  Telefunken  station  at 

Nayachan,  Siberia,  by  order  of  the  Russian 
Postal  Department,  is  a  remarkable  feat  of 
engineering  skill. 

The  construction  crew  with  the  whole  of  the 

apparatus  and  materials,  sailed  from  Vladi- 

vostok on  June  19,  1912,  on  the  S.  S.  'Sichan," 
chartered  for  the  purpose.  The  steamer  arrived 
at  Nayachan  on  June  26,  but  on  account  of  the 
unsteady  weather  and  unfavourable  tides,  the 
materials  could  not  be  unloa 

of  July.  The  unloading  v 
more  difficult  by  the  fact  th; 
to  come  to  anchor  at  about 

coast,  small  boats  being  us 
material  to  the  land. 

Nayachan  is  a  small  villa, 
habitants  at   the  mouth  of  Lh 

the  4th 

(1)  Unloading  Materials.     (2)  Tent  Dwelling  of  Con- 
struction Men.     (3)  Erecting  a  75  Foot  Tower. 

(4)  General    View    of    Nayachan    Wireless 
Station  after  Completion 

name,  on  the  sea  of  Ochotsk,  situated  at  620  30' 
northern  latitude.  Its  climate  is  cold,  the  mean 

summer  temperature  being  +8°  C  and  the 

mean  winter  temperature  —30°  C. 
When  all  the  material  had  been  landed  and 

the  tents  put  up,  the  erection  of  the  two  iron 
towers  246  feet  high  was  commenced.  In  51 
days  both  towers  were  completed  and  four  days 
later  the  antenna  had  been  stretched  and  the 

first  provisional  receiving  tests  were  made. 
Since  the  ground  even  in  summer  only  bhaws 

to  a  depth  of  about  i>£  feet  the  laying  of  the 
tower  foundations  offered  much  difficulty.  No 
concrete  foundations  were  used,  the  fed  of  the 
towers  being  anchored  on  substantial  wooden 

planks  covering  the  bottom  of  the  foundation 

pit  and  in  the  frozen  ground.  These  were  em- 
bedded in  a  concrete  layer  about  1  \v  0  feet  in 

thickness  covered  !>>  .1  peal  layei  five  feel  '.hick 
to  protect  the  ground  about  the  tower  bases 
from  thawing  in  summer. 

(  In  1  Ictober  13,  that  is,  in  the  extrem  :ly  short. 
time  of  jo  days,    the    plain    was    completi 
three  davs  later  was  placed  in  service. 



OnPolupnakye  Subjects 
PHILADELPHIA  TO  HAVE  LARGEST  TURBINE 

It  is  now  ten  years  since  the  first  steam  turbine  engine  was  installed  in  the  Fisk 
Street  Station  of  the  Commonwealth  Edison  Company,  Chicago.  It  was  a  monster 
in  its  day,  developing  5,000  kilowatts  or  about  6,700  horsepower.  An  experiment  at 
the  time,  it  turned  out  to  be  the  beginning  of  the  end  of  reciprocating  engines  for 
large  power  units.  Since  then  the  capacity  of  the  units  has  been  advancing  until 
now  steam  turbines  are  in  operation,  or  on  order,  of  a  size  so  tremendous  as  to  be 
beyond  the  dreams  of  engineers  a  decade  ago.  For  the  last  year  or  so  the  New  York 
Edison  Company  has  held  the  record  in  the  size  of  a  single  unit,  with  its  great  Curtis 
turbine  of  30,000  horsepower  in  the  Waterside  Station.  Then  this  summer,  as  stated 
in  our  July  issue,  the  Commonwealth  Edison  Company  announced  that  a  still  larger 

one  had  been  ordered  for  its  Northwest  Station  —  one  of  30,000  kilowatts  or  a  trifle 
over  40,000  horsepower.  That  seemed  to  be  a  record  likely  to  stand  for  some  time; 
but  now,  only  three  months  later,  the  Philadelphia  Electric  Company  comes  forward 

and  gently  but  firmly  insists  upon  holding  the  record  —  announcing  a  colossus,  a 
turbine  of  35,000  kilowatts  or  46,666  horsepower,  which  will  go  into  a  brand  new 
powerhouse  adjoining  its  present  Main  Generating  Station. 

THE  SOCIETY  OF  ELECTRICAL  DEVELOPMENT 
Progress  in  the  electrical  business  during  30  years  (notwithstanding  that  less  than 

30  per  cent  of  the  population  is  electrically  served)  has  been  one  of  the  wonders  of  the 
world:  its  contribution  to  the  comfort,  happiness  and  efficiency  of  our  modern  life  are 
so  great  that  we  wonder  how  a  preceding  generation  did  without  it.  In  connection 
with  the  work  of  the  newly  organized  Society  of  Electrical  Development,  the  purpose 
of  which  is  to  still  further  popularize  the  use  of  electric  current,  Mr.  J.  Robert  Crouse 
has  very  clearly  and  forcefully  expressed  the  object  of  the  Society  in  these  words: 

"The  age  of  business  (in  which  someone  has  said  we  live  to  do  business,  instead 
of  doing  business  to  live,  in  the  base  sense)  is  in  the  order  of  social  development  the 

successor  of  the  period  when  war  —  the  extreme  of  competition  —  was  the  principal 
occupation.  Business  has  inherited  from  this  prototype  many  habits  of  enmity, 
antagonism  and  waste,  which  only  the  persistent  cultivation  of  good-fellowship, 
harmony  and  economy  will  gradually  supplant.  The  most  successful  organizations, 
which  I  have  observed,  have  given  the  greatest  attention  to  the  cultivation  of  harmony 

among  their  men,  and  the  spirit  of  progressive,  constructive  effort." 
"The  Society  for  Electrical  Development  proposes  a  broad,  common  organization 

of  our  entire  industry:  central  stations,  manufacturers,  jobbers,  dealers  and  con- 
tractors (controlled  by  a  balanced  representation  from  each) ,  through  which  a  part  of 

the  present  $80, 000,000  of  unorganized  and  competitive  sales  effort  can  be  more  effect- 

ively exerted  through  co-operative  effort  in  popularizing  electrical  service." 
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Siicrt  Circuits 
"What  do  you  mean,  sir?"  asked  the  indig- nant maiden  as  she  extricated  herself  from  her 

eager  lover's  arms. 
"That  you  are  my  chance  for  happiness,"  he 

cried  rapturously,  "and  I  always  embrace  an 
opportunity." 

"Nay,"  she  returned  coldly,  "in  this  case  you 
were  but  hugging  a  delusion." 

"You  are  getting  very  bald,  sir,"  said  the barber. 

"You,  yourself,"  retorted  the  customer,  "are not  free  from  a  number  of  defects  that  I  could 

mention  if  I  cared  to  become  personal." 

Student — Surgeon,  what  did  you  operate  on Mr.  Mann  for? 

Surgeon — Three  hundred  dollars. 
Student — No,  I  mean  what  did  he  have? 
Surgeon — Three  hundred  dollars. 

Little  Minnie — Oh,  mama,  what's  that  dread- ful noise? 

Mama — Hush,  darling!   Papa's  trying  to  save 
the  price  of  a  shave. 

*     *     *• 
Guest — Delightful  party  you  are  having  to- 

night, old  fellow. 
Host — Yes,  I  am  giving  it  to  my  wife.     It   is 

the  twelfth  anniversary  of  her  thirtieth  birthday. 

Employer — Do  you  know  the  duties  of  an 
office  boy?    - 

Office  Boy — Yes,  sir;  wake  up  the  bookkeeper 
when  I  hear  the  boss  coming. 

The  hotel  guest  had  taken  a  kindly  interest- 
in  the  bright  faced  bellboy  who  answered  his 
summons  so  promptly. 

"What  is  your  name,  my  boy?"  he  inquired. 
"They  calls  me  Billiard  Cue,"  replied  the 

youth.  "Becauze  I  work  so  much  better  wid  a 

good  tip." 

*■     *     * 
The  health  officers  came  around  to  take  down 

the  sign. 

"Sholy  you-all  ain't  a-goin'  to  take  down  dat 
sign,  is  yuh?"  she  asked  plaintively. 

The  officials  replied  in  the  affirmative. 
"Now,  ain't  dat  too  bad!  Dere  ain't  been 

nary  a  collector  roun'  dis  place  for  weeks  while 
dat  sign  'uz  up  dere.  Kain't  you-all  leave  it 

dere,  boss?" 
The  Woman — Here's  a  wonderful  thing.  I've 

just  been  reading  of  a  man  who  reached  t  he  age 
of  forty  without  learning  how  to  read  or  write. 
He  met  a  woman,  and  for  her  sake  he  made  a 
scholar  of  himself  in  two  years. 

The  Man— That's  nothing!  I  know  a  man 
who  was  a  profound  scholar  at  forty..  Then  he 
met  a  woman,  and  for  her  sake  lie  made  a  fool 
of  himself  in  two  days! 

"What  you  need,"  said  the  doctor,  "is  ai 
operation." 

"Very  well,"  replied  the  patient.  "Whicl 
operation  are  you  cleverest  at?" 

"Perhaps  you  are  familiar  with  the  works  of 
Ingersol?"  smilingly  inquired  the  book  salesman, 
as  he  reached  under  his  coat  for  the  sample 
bindings. 

"Sure,    I    am,"    replied    the    jeweler;    "undt 
it's  a  good  vateh  for  der  money!" *     *     * 

Passerby — What's  the  fuss  in  I  he  schoolyard, boy? 

The  Boy— Why,  the  doctor  has  just  been 
around  examining  us  an'  one  of  the  deficient 
l)o\s  is  knockin'  the  everlastin'  stullin's  out  of  a 
perfect  kid. 

"There  w: 

said  the  Su 
of  you  can  t Little  Ma 

teacher  nock "He  was  i 

The 

i  whose  life  was  perfect," 
•  I    teacher.     "What    one 

lie  was?" 
hand   wenl    up  and   the 

till- 

iid 

d  lady  from  the  country  and  her  small 
son  were  driving  to  town  when  a  huge  automobile 
bore  down  upon  them.  The  horse  was  badly 
frightened  and  began  to  prance,  whereupon  the 
old  lady  leaped  down  and  waved  wildly  to  the 
chauffeur,  screaming  ai  the  top  of  her  voice. 

The  chauffeur  stopped  the  car  and  offered  to 
help  get  the  horse  past. 

"That's  all  right,"  said  the  boy,  who  remained 
composedly  in  the  carnage,  "I  can  manage  the 
horse.     You  just  lead  mother  past." 715 



OH  CWUNE  YOU  ARE  BOTlEfil    HOW 
MUCH  LON0ER  DO  YOU  7H/NK   YOlKflN  <S£T 
AWrwiTH  THAT   STUFF    YOU   PERCH  ? 
oh  YOU  PORCH  CUM8BP!     HOW  A?L/CH 
OH  CRTMINE  -HOW  MUCH  ARE  IHEr 
PRYIN6  YOU  ?  OH    WHHT  HN  /jWFUL 
ODOR    RRISE5  FROM  YOUR  PHOX/MUY. 

/    M&&rZ      WHr,  YOU  CHEAP  GRf)FTE/t-THOT 
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The  "Dream  of  the  Ages" Fulfilled 

BY  CAROLYN  WILSON   SUMMERS 

At  the  dedication  of  the  greatest  hydro- 
electric power  development  in  the  world, 

the  Keokuk  plant  of  the  Mississippi  River 
Power  Company,  the  tens  of  thousands  of 
visitors  who  attended  witnessed  the 

completion  of  one  of  the  engineering 
marvels  of  the  century.  The  exercises, 
which  were  held  August  25th  to  28th, 
embodied  the  best  features  usual  to  such 

affairs,  together  with  the  oratory  of 
famed  and  learned  men. 

The  celebration  was  held  under  the 
auspices  of  the  Industrial  Association  of 

Keokuk,  a  local  organization,  co-operat- 
ing with  the  Mississippi  Valley  Motor 

Boat  Association,  which  held  its  annual 
regatta  at  that  time. 

The  first  day  was  called  Governor's 
Day,  and  the  particular  ceremonies  were 
held  at  Hamilton,  111.,  where  Governor 
Dunne  of  Illinois  was  the  guest  of  honor, 
and  made  the  principal  address. 

Tuesday  was  announced  as  the  "Groat 
Day"  of  the  celebration  and  was  in- 

augurated, first  by  a  reception  at  the 
Elks  Club  by  the  ladies  of  Keokuk  to  the 
wife  and  daughter  of  Governor  Clark 
of  Iowa.  This  was  followed  by  a  parade 
on  Main  Street  to  Rand  Park,  consisting 
of  the  governors  in  attendance,  with 
staff  of  Governor  Clark,  visiting  d< 
tions,  a  flower  parade  by  the  school 
children  under  the  management  of  Prof. 

Hayden,  Director  o\'  Music  of  the  Public 717 
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Here  are  Installed  the  Largest  Hydraulic  Turbines,  in  the  Largest  Electrical  Power  Plant  in  the  World;  200,000  Horse- 
power Will  be  Generated  in  this  Building,  Which  is  1,718  Feet  Long,  138  Feet  High  and  176  Feet  Six  Inches  Wide 

Schools,  Ferulla's  Italian  Band,  the  Civil 
War  Veterans  Band  and  other  bodies  of 

musicians.  The  parade  proceeded  to  the 
Park,  where  speeches  were  made  by 
Mayor  Elder  of  Keokuk,  Judge  Logan, 
to  whom  much  credit  is  given  for  the 
successful  consummation  of  the  work, 
Governor  Clark  and  Lieutenant-Gov- 

ernor Painter  of  Missouri. 

About  noon  the  park  presented  the 
appearance  of  a  Fourth  of  July  picnic, 
with  people  placidly  eating  their  lunches 
and  seeking  their  pleasures  in  their  own 
way,  together  with  all  the  usual  features 
of  the  country  picnic.  There  was  no 
crowding,  no  unusual  congesting  of  the 
traffic :  the  wonder  was  that  among  so 
many,  there  seemed  to  be  so  much  room, 
thus  proving  that  the  fears  that  Keokuk 
could  not  handle  the  crowds  that  would 

The  First  Boat  Through  the  Lock  at  Keokuk 

come  to  the  celebration  were  groundless. 
In  the  afternoon,  the  first  of  the  races 
of  the  Motor  Boat  Association  was  held, 
and  a  large  crowd  was  seated  in  the  grand 
stand  long  before  the  races  began, 
patiently  awaiting  the  beginning  of  the 
greatest  event  of  the  celebration. 

Races  were  also  held  on  Wednesday 
and  Thursday  afternoons. 

On  Wednesday  afternoon,  Tony  Janus, 

in  his  hydro-aeroplane  entertained  the 
watching  multitudes  with  his  wonderful 
flights  both  on  water  and  land. 

Although  several  articles  have  appeared 
in  this  magazine  in  the  past,  touching 

upon  the  great  plant  and  its  electrical  in- 
stallation, some  few  facts  may  be  here 

restated  to  refresh  the  memory. 
The  work  was  begun  in  March,  1911, 

by  a  corporation  known  as  the  Mississippi 
River  Power  Company. 

The  great  name  in  con- 
nection with  the  celebra- 

tion of  this  work  is  that 
of  Hugh  L.  Cooper,  who 
was  the  chief  engineer  of 
the  power  company. 

The  co-ordinating  of 
the  almost  infinitesimal 
details  of  the  thousands 
of  things  necessary  for 
economical  construction, 

the  assembling  of  mil- 
lions of  dollars'  worth  of 

tools  for  construction, 
the  necessity  for  perfect 
accuracy  in  every  order 
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Partial  View  of  the  Monster,  Concrete  Monolith  Dam,  the  Longest  Ever  Built;  it  Provides  Deep  Water  Navigation  for 
65  Miles  up  the  Mississippi  from  Keokuk 

of  material  used,  the  preliminary  prepa- 
rations for  the  casting  of  the  immense 

monoliths  of  concrete,  the  positive  neces- 
sity of  everything  being  done  just  at  the 

right  time  and  in  the  right  way,  formed 
the  actual  problems  of  this  construction. 

One  of  the  most  remarkable  features  of 
the  work  was  the  construction  of  the  dam. 

The  first  part  of  the  dam  from  the 
Illinois  side  to  the  real  bed  of  the  river, 
which  included  about  36  spans,  was  built 
on  the  land,  but  as  soon  as  the  water  was 
reached,  it  was  necessary  to  un water  the 
river  bed  there.  It  was  accomplished  by 
a  cofferdam  of  different  construction  from 

the  large  one  enclosing  the  power  house 
site.  A  cofferdam  a  little  wider  than  the 

big  dam  was  made  ahead  of  the  dam 

proper  and  was  built  in  convenient  sec- 
tions of  length  at  a  uniform  width  of  78 

feet.  When  one  section 

was  traversed  by  the 
progressing  concrete 
dam,  the  next  section  w?.o 
completed  and  ready  for 
use.  This  feature  was 

the  great  pride  of  the 
chief  engineer,  as  both 
speed  and  economy  were 
gained  and  the  idea  was 

an  original  one  and  car- 
ried out  with  great  suc- 

cess. 
The  dam  is  4568  feet 

iiv length,  or  about  seven 
eighths  of  a  mile.  It  is 
42  feet  at  the  base  and 

32  feet  in  height  above  the  river  bed; 

each  pier  is  six  feet  thick  and  the  dis- 
tance between  the  piers  is  30  feet. 

The  power  house  is  a  little  over  1700 
feet  in  length,  123  feet  in  width,  with  a 
height  from  foundation  to  roof  of  about 
170  feet. 

The  substructure  is  now  entirely  under 
water,  of  course,  and  is  also  made  of  solid 
concrete.  The  superstructure  is  reinforced 

concrete,  and  is  'Tearfully  and  wonderful- 
ly made."  It  consists  of  row  upon  row  of 

vast  arches  and  walled  chambers,  column 
upon  column  converging  to  minuteness  in 
the  vast  spaces  in  which  are  confined  the 
forces  of  operation.  Every  known  means 
and  every  possible  precaution  has  been 

used  to  prevent  accident,  delay  or  cessa- 
tion in  the  operation  of  the  power.  There 

are  30  generating  units,  each  with  its  own 

Thirty  Generating  Units  Like  so  Many  Person. ilu 
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speed  governor  and  all  other  apparatus 
necessary  to  the  performance  of  its 
functions;  just  like  so  many  individuali- 
ties. 

The  new  lock  is  110  feet  in  width  and 

400  feet  in  length  with  a  lift  of  40  feet  at 
low  water.  It  is  as  large  as  those  at 
Panama  and  it  has  been  said  by  the  chief 
engineer  that  the  new  lock  is  really  larger 
than  necessary.  It  takes  the  place  of 
three  smaller  locks  which  were  formerly 
used  for  navigation  at  this  point  in  the 

river.  •  Like  the  dam,  it  has  its  foundation 
in  the  solid  bed  of  the  river,  and  is  as 
enduring  as  the  ages. 

The  whole  Mississippi  Valley  in  this 
section  already  feels  the  influence  of  this 
great  work. 

The  power  is  now  transmitted  through 
the  transmission  towers  extending  all  the 
way  down  the  line  to  St.  Louis,  furnishing 
that  city  with  its  lights  and  transporta- 
tion. 

In  time,  the  power  generated  here  will 
light  the  towns  for  many  miles  around, 
trolley  lines  will  connect  the  villages  now 
separated  and  isolated.  The  beautiful 
scenery  of  this  section  will  become  as 
famous  as  that  of  the  Berkshires.  Com- 

merce will  begin  to  grow;  factories  are 
bound  to  spring  up,  as  they  are  already 
beginning  to  do  about  Keokuk.  Popula- 

tion will  increase,  which  is  the  one  much 
needed  thing.  .  By.  a  comparison  with 
eastern  sections,  it  is  the  sparseness  of  the 
population  that  is  almost  terrifying. 
What  is  needed  here  is  people  and  some- 

thing for  them  to  do. 

This  work  has  been  called  "the  dream 

of  the  ages,"  because  it  has  been  foreseen 
and  talked  about  for  many  years  and  by 
many  generations,  and  now  a  vision  has 
been  materialized,  a  dream  realized. 

The  army  of  workmen  who  toiled  for 

its  completion  have  silently  "folded  their 
tents"  and  gone  away.  The  monolith 
stands,  not  only  a  monument  to  the 
Master  Mind  that  has  executed  it,  but 
also  to  Labor  which  is  ever  King,  and 
without  which  it  would  never  have  been 

possible.    Nothing  is  more  beautiful  than 

the  view  of  the  power  house,  the  lock  and 
all  the  adjuncts  to  the  work  lighted  up  at 
night,  rising  out  of  the  water  like  a  fairy 
palace,  the  many  triple  lights  on  the  lock 
shining  steadily,  like  beacons  of  civiliza- 

tion welcoming  the  world. 

LUMINOUS  MODEL  OF  A  PHOS- 
PHORESCENT FISH 

Certainly  among  the  most  remarkable 
of  fishes  are  those  which  are  provided 
with  lanterns  of  their  own  and  which 
swim  around  the  dark  recesses  of  the 

bottom  of  the  deep  ocean  where  jto  ray 
of  natural  light  from  above  can  penetrate. 
A  model  of  one  of  these  fish,  notable  for 
its  phosphorescent  organs,  a  specimen  of 
JEthopora  ejfulgens,  is  on  exhibition 
in  the  United  States  National  Museum. 

Model  of  the  Luminous  Fish 

The  sides  of  the  fish  are  dotted  at  regular 
intervals  with  luminous  spots,  which  may 
be  seen  in  the  photograph,  while  in 
addition  there  is  a  large  luminous  area 
like  a  lantern  on  the  top  of  the  head. 
This  extraordinary  creature  must  present 
a  singular  appearance  when  swimming  in 
the  dark  abysses  of  the  ocean. 

In  the  model  the  luminous  spots  on  the 
sides  are  represented  by  buttons  of  glass, 
connected  with  the  interior  by  tubes. 
The  luminous  protuberance  on  the  head 
is  modeled  in  gelatine  and  tinted.  When 
in  operation  the  model  is  so  connected 
with  electric  current  that  a  distinct  glow, 
appearing  in  the  side  spots  and  the 

frontal  "lantern,"  produces  a  very  strik- 
ing and,  it  is  believed  by  fish  experts,  a 

quite  accurate  representation  of  the 
appearance  of  a  living  phosphorescent 

deep  sea  fish. 
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Elevator  for  Teams  in  Hoboken 

CARRYING    TEAMS    UP    A    HILL 

The  illustration  herewith  shows  a  pair 
of  large  elevators  operated  by  powerful 
electric  motors  for  carrying  teams  from 
the  foot  of  Ferry  Street,  Hoboken,  to 
Jersey  City  Heights.  These  elevators  are 
capable  of  taking  two  three-horse  teams 
with  full  load  thus  saving  a  long  drive. 

PHOTOGRAPHING    VALUABLE 
DOCUMENTS 

The  process  of  taking  photographs  of 
written  or  printed  matter  so  that  its 
peculiarities  are  preserved  as  in  the 

original  has  been  perfected  in  the  appara- 
tus called  a  Cameragraph. 

One  feature  of  the  device  is  that  it  does 

not  require  an  expert  in  photography  to 
operate  it.  The  book  or  document  is 
placed  in  a  holder  opposite  the  camera 
and  the  machine  is  focused  mechanically, 
an  enlargement  or  reduction  in  size  of  the 

reproduction  being  made  by  simply  turn- 
ing a  crank. 

After  exposure  the  print  is  turned 
directly  into  a  developing  chemical  within 
the  machine  while  an  unexposed  sheet  is 
rolled  into  position  for  the  next  exposure. 
A  plunger  now  submerges  the  print  in  a 
fixing  bath.  Throughout  the  operation 
the  work  is  done  within  the  machine,  no 
dark  room  being  necessary. 
Another  important  feature  of  the 

Cameragraph  is  that  it  photographs  two 
pages  of  a  book,  each  upon  opposite  sides 
of  the  same  sheet  of  photographic  paper, 
with  only  one  exposure.  An  unusual 
service  to  which  it  has  been  put  is  in 
making  copies  of  curtains,  rugs  and 
laces. 

NEW    YORK    WILL    TALK    WITH 
SAN  FRANCISCO 

New  York  City  and  Denver  have  been 
connected  for  long  distance  telephone 
communication  for  some  time.  Plans 

have  now  been  completed  for  the  stringing 
of  four  heavy  copper  wires  from  Denver 
to  San  Francisco,  which,  with  the  phantom 
circuit  established  on  them,  will  give  three 

Outfit  for  Photographing  Printed 
Matter  at  High  Speed 

complete  circuits  between  these  western 
cities  and  put  into  actual  realization 
telephone  service  across  the  continent. 

A  double  track  electric  interurban  rail- 
way is  being  built  between  Tokyo  and 

Yokohama,  Japan.  When  completed 

next  year  it  will  be  the  most  up-to-date 
railway  in  the  Far  East. 
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How  every  one  of  the  great  Powers  is  utilizing 
wireless  wizardry  in  an  attempt  to  become 
more  terrifying  than  the  others.    ::        :: 

Not  six  years  ago  an  uncanny  spectacle 

was  seen  in  the  Bay  of  Antibes.  A  sub- 
marine boat  without  a  soul  on  board 

ploughed  through  the  bl  ue  waters ,  circling , 
turning  and  churning  away  across  the 
surface  without  human  agency  controll- 

ing it.  It  was  the  climax  of  a  series  of 
experiments  by  two  Frenchmen,  Lalande 
and  Devaux.  Their  craft,  known  as  the 
Lalande-Devaux  submarine  was  operated 
by  Hertzian  or  wireless  waves  that,  reach- 

ing through  space  from  the  deck  of  a 
French  cruiser,  laid  hold  of  the  big  black 
metal  cigar  and  made  it  do  their  will. 

That  was  the  beginning.  To-day  the 
science  of  tel-automatics  has  reached  a 
state  of  development  that  is  of  the  utmost 
importance  to  the  admiralties  of  the 

world's  greatest  nations. 
The  German  government,  for  the  last 

few  years,  has  been  carrying  on  some 
astonishing  experiments  in  the  harbor  of 
Kiel.  There  a  small  boat,  a  submarine, 
was  guided  from  the  shore  by  means  of 
wireless  control.  On  board  that  craft 
there  was  not  a  human  being.  Jvtst 
before  that,  on  the  Wannasee,  not  very 
far  from  Berlin,  a  Nuremberg  man  named 

Gabet  Wireless  Wave  Transmitting  Machine  Set  up  on  a  Small  Boat 
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Wirth  gave  further  proof  of  what 

Germany  is  doing  with  tel-automatics. 
Wirth  exhibited  privately  a  dirigible  that 
worked  by  wireless.  Closely  watching  its 
movements  were  representatives  from  the 

Dirigible  Boat  of  John  Gardner 

Germany  army  and  navy  departments. 
To  those  who  understand  the  new 

science  of  tel-automatics,  it  is  compara- 
tively simple.  Wireless  telegraphy,  as 

you  know,  is  the  transmission  through 
space  of  impulses  of  electric  origin  which 
irritate  sensitive  apparatus  responsive  to 

these  peculiar  disturbances.  Tel-auto- 
matics is  the  employment  of  wireless  vi- 

brations in  starting  and 

stopping  certain  mechan- 
isms which  in  turn  con- 

trol greater  mechanisms. 
For  instance : 

On  Wirth 's  dirigible 
there  was  a  little  receiv- 

ing station.  The  wireless 
from  the  shore  aroused  a 

"relay."  This  in  turn 
was  strong  enough  to 
open  a  valve,  swing  a 
lever  or  turn  an  electrical 

switch,  which  movements 
are  all  that  is  necessary  to 
start     most     forms     of 

machinery.  So,  by  working  the  wireless 

accurately,  by  agitating  the  "relay"  at 
just  the  right  time,  the  craft  was  made  to 
do  the  bidding  of  the  man  on  shore. 

After  the  Lalande-Devaux  experiments 
it  was  natural  to  expect 
Germany  to  seize  upon 
tel-aittomatics  and  develop 
the  science  in  her  own 

way.  With  the  French 
^.government  perfecting 
wireless  controlled  sub- 

marines, Germany,  in  self 
defense,  had  to  evolve  some 
similar  engine  of  modern 
warfare.  Hence  the  recent 
experiments  at  Kiel,  every 
detail  of  which  doubtless 

reposes  to-day  in  the  office  of  the  French 
Minister  of  War,  brought  there  by  the 
international  spy  system. 

But  while  Germany  has  been  going 
ahead,  France  has  not  been  standing 
still.  Only  a  few  years  ago  we  heard  that 
a  man  named  Gabet  had  invented  a  wire- 

less dirigible  torpedo,  an  instrument  far 
in  advance  of  the  Lalande-Devaux  sub- 

First  Test  of  the  Marco  Wireless  Controlled  Dirigible  Designed  to  Drop  Bombs 

72.S 
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Model  of  the  Roberts  Balloon  which  He  can  Control  by  Wireless 

marine.  Recent  experiments  have  shown 
the  Gabet  torpedo  to  be  responsive  to 
Hertzian  waves.  The  first  tests  did  not 

entirely  satisfy  the  French  military. 
While  the  torpedo  obeyed  the  impulses  of 
a  controlling  station,  it  was  not  perfect. 

The  government  insisted  upon  perfec- 
tion. So  Gabet  kept  on  working.  The 

latest  reports  from  Europe,  leaking  in  the 
way  that  the  closest  guarded  secrets  of 
governments  will  leak,  now  indicate  that 
the  French  have  brought  their  wireless 
controlled  torpedoes  to  a  high  state  of 
perfection.  Gabet  is  said  to  have  brought 

■  out  a  dirigible  capable  of  making  a  speed 
of  20  knots  and  of  carrying  a  ton  of  gun 
cotton,  a  terrible  explosive  mass.  This 
dirigible  torpedo,  leaving  its  launching 
place,  speeds  through  the  water  toward 
a  battleship  and  if  the  battleship  moves, 
the  torpedo,  controlled  by  Hertzian  waves, 
shifts  its  course  correspondingly  and  fol- 

lows direct  to  the  mark.  Obviously,  its 
superiority  over  the  automobile  torpedo 
that  shoots  through  the  water  at  higher 
speed,  but  that  often  misses  its  mark,  is 
tremendous.  So  long  as  the  controlling 

station  is  properly  worked,  a  Gabet  tor- 
pedo can  never  miss. 

The  effect  of  these  inventions  upon  the 
war  offices  of  the  world  was  first  to  throw 
them  into  a  state  of  excitement  and  then 

into  a  cool  study  of  how  they  too  might 

equip  themselves.  Right 
on  the  heels  of  the  others 
followed  England. 

France  is  her  ally,  Ger- 
many is  not.  Suppose 

the  Kaiser's  Armada 
equipped  with  long  range 
dirigible  torpedoes,  sailed 
against  an  English  fleet? 
Is  it  any  wonder  that  the 
British  Admiralty  lost  no 
time  in  conducting  a 
series  of  experiments  at 
Portsmouth? 

The  Portsmouth  ex- 
periments led  Britain  a 

step  ahead  of  Germany 
and  France.  They  found 

that  contrary  wireless  impulses  from  a 
hostile  fleet  would  so  affect  their  own 

impulses  that  the  submarines  would  be 
impossible  to  control.  To  overcome  this 

difficulty, they  "synchronized."  That  is, 
electrical  experts  tuned  the  receivers  on 
board  the  submarines  to  such  a  pitch  that 
they  would  only  respond  to  one  impulse 
and  not  to  another.  It  is  the  same  as  if 

you  sing  into  a  piano  holding  one  note, 
then  only  one  string  vibrates.  If  you  sing 
other  notes,  different  strings  vibrate. 

Working  on  this  principle,  John  Gard- 
ner demonstrated  to  his  government  a 

submarine  which  employs  sound  waves. 

Knowing  the  air  to  be  an  uncertain  carry- 
ing medium,  Gardner  sent  his  waves 

under  water  where  they  travel  four  times 

as  far  and  as  fast  as  through  the  atmos- 
phere. He  used  the  basic  principles  of 

submarine  sound  signaling.  Aboard  his 
submarine  is  a  sensitive  strip  of  metallic 
tape.  This  is  tuned  to  a  certain  pitch 
and  the  tape  will  not  vibrate  unless  its 
synchronized  tone  irritates  it.  Thus 
when  the  proper  note  is  sounded  at  the 
controlling  station,  the  waves  produced 
under  water  set  the  thin  tape  to  vibrating. 
Instantly  the  continuous  flow  of  the 

current  in  the  submarine's  receiver  is 
broken.  The  balance  is  upset.  The  relay 
circuit  is  closed  by  a  mechanical  hand 

swinging  over.-    Then  this  more  powerful 
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energy  produces  the  mechanical  move- 
ments that  control  the  submarine. 

But  the  United  States  for  once  has  kept 
pace  with  new  inventions  suited  to  war. 
To  understand  the  work  of  John  Hays 
Hammond,  Jr.,  it  is  necessary  first  to 
consider  briefly  the  wireless  telephone  of 
Professor  Ruhmer  of  Berlin.  Ruhmer  has 
been  able  to  use  his  instrument  a  distance 

of  ten  miles.  He  can  use  it,  however,  only 
at  night,  as  his  connecting  medium  is  a 
searchlight  beam.  The  current  for  the 
searchlight  was,  as  you  doubtless  know, 

tapped  to  provide  the  small  energy  need- 
ed for  the  telephone.  The  loss  of  this 

electricity,  though  small  as  it  was,  caused 

the  searchlight's  carbons  to  vary  in  their 
luminosity.  The  human  eye  could  not 

detect  this,  but  ten  miles  away  the  re- 

ceiver of  Ruhmer's  telephone  could.  This 
receiver,  a  small  bar  of  selenium,  a  rare 
metal,  is  extremely  sensitive  to  the  most 
delicate  changes  of  electric  light.  Thus 
when  the  telephone  was  in  use,  and  the 

searchlight's  intensity  varied,  the  seleni- 
um recorded  minutely  the  variations  re- 

producing speech  at  the  receiving  station. 
In  his  laboratory  at  Gloucester,  young 

Hammond  has  employed  Ruhmer's  prin- 
cipals in  tel-automatics.  Hammond  has 

created  a  very  formidable  instrument  of 

coast  defense,  a  semi-submerged  torpedo 
capable  of  a  speed  of  40  miles  an  hour 
and  of  responding  to  every  order  from  his 
controlling  station.  Because  of  their 
national  importance  the  details  of  his 
invention  have  been  suppressed.  It  is 
known,  however,  that  Hammond  employs 
a  combination  of  the  Ruhmer  light  beam 
transmission  and  Hertzian  rays.  Also, 
it  is  fully  as  effective  by  daytime  as  by 
night.  Moreover,  it  has  an  advantage 
in  that  the  waves  issuing  from  the  station 
are  not  scattered  over  a  wide  arc,  but  are 
held  within  narrow  bounds,  like  the 
stream  of  water  from  a  hose.  The  ad- 

vantage of  this  is  that  an  enemy  setting 
up  counter  waves  would  have  little  chance 
of  interfering  with  the  Hammond  system. 

Within  the  last  few  weeks  have  come 

reports  from  France  of  the  work  of  Marco, 

who  has  just  made  tests  of  his  wireless 
controlled  war  balloon.  These  balloons, 
laden  with  bombs,  would  in  case  of  war 
be  directed  from  a  safe  vantage  point  out 

over  the  enemy's  troops,  fortified  city  or 
fleet,  as  the  case  might  be,  dropping  death 
and  destruction  at  the  throw  of  a  switch. 

If  tel-automatics  progresses  much 
further  there  will  be,  as  Frederick  Palmer, 

the  noted  war  correspondent  says,  "One 
more  war,  and  that  so  terrible  that  civili- 

zation will  never  permit  another." 

ELECTRIC    IRRIGATION   LOW    IN 
COST 

'  Near  Princeton,  Butte  County,  Calif., 
is  an  example  of  what  electricity  is  ac- 

complishing in  irrigation.  The  pump 
illustrated  is  driven  by  a  motor  utilizing 
current  generated  eighteen  miles  away 
by  the  Pacific  Gas  and  Electric  Company. 

Electrically  Operated  Pump  Which  Irrigates  1,500  Acres 

It  will  deliver  enough  water  to  irrigate* 
1,500  acres  o\  beans,  barley  and  wheat. 
The  cost  of  the  installation  was  not  over 
$15.00  an  acre,  ami  the  cost  o(  operation 
does  not  exceed  $1.25  per  acre  per  year, 

including  labor. 
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In  the  Lake  Superior  Country  the  Application  of  an  Old  Gold  Mining  Idea  is  Used  in  Mining  Iron  Ore 

HYDRAULIC  IRON  MINING 

Mining  iron  with  a  stream  of  water 
at  high,  pressure  is  a  method  rarely  used 
and  one  seldom  heard  of.  In  the  Lake 

Superior  country,  the  greatest  iron  dis- 
trict in  the  world,  this  new  application 

of  an  old  and  successful  mining  idea  is 
used  in  only  one  place.  The  results  are 
so  satisfactory  that  three  more  outfits 
are  in  process  of  installation. 

We  ordinarily  associate  the  thought  of 
hydraulic  mining,  as  used  in  the  gold  and 
silver  fields,  with  the  idea  of  a  pipe  line 
extending  down  a  mountain  side  so 
that  the  necessary  pressure  is  obtained 
by  gravity.  But  in  the  mine  shown  in 

the  accompanying  illustration,  the  pres- 
sure is  obtained  by  an  entirely  different 

method. 

In  the  wooden  shack  is  a  powerful 
electric  pump.  Through  the  pipe  line, 
water  is  obtained  from  Little  Rabbit 

Lake,  located  conveniently  nearby,  and 
the  pressure  is  raised  to  a  point  at  which 
the  water  is  thrown  in  a  solid,  irresist- 

ible stream  from  the  giant  nozzle.  The 

force  of  the  water  tears  or  "strips"  the 
iron  bearing  soil  out  of  place  and  de- 

posits it  some  distance  away  in  loose 
piles  easily  handled  with  shovels. 

So  great  is  the  "kick-back"  of  the 
nozzle  that  it  is  securely  lugged  down  to 
a  base  of  heavy  timber  and  the  play  of 
the  stream  is  directed  by  a  large  wooden 
lever  in  the. hands  of  the  operator. 

THE  QUICKNESS  OF  A  RAT 

This  photograph  is  prima  facie  evidence 
that  a  rat  is  quick  in  action.  A  small  trap 
was  rigged  in  such  a  way  that  when  a  rat 
nibbled  the  bait  an  electrical  connection 

was  made  which  released  the  shutter;  the 
shutter  making  another  connection  set 

off  the  flash  powder  —  the  whole  action 
taking  place  almost  instantaneously,  an 
almost  infinitesmal  space  of  time  only 
being  required  to  transmit  the  motion 
through  the  strings  and  levers. 

The  photographer  set  the  shutter  of  the 
camera  and  left  the  room.     The  rat  ap- 
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The  Rat's  Feet  Sprung  the  Trap  Arrangement  Above,  but 
the  Camera  Caught  Him  in  this  Position 

proached  the  bait,  the  flash  occurred;  but 
the  rat  was  so  quick  that  it  leaped  to  the 
ledge  in  the  position  shown  before  its 
picture  was  taken. 

CONGRESS  MAY  VOTE  BY  ELEC- 
TRICITY 

A  member  of  the  House  of  Represen- 
tatives has  devised  a  scheme  by  means  of 

which  roll  call  and  the  registry  of  votes  in 
the  two  legislative  bodies  would  take 
practically  no  time. 

By  pressing  a  button  at  his  desk  each 

member's  vote  would  be  registered  on  a 
bulletin  board  by  means  of  colored  lamps 
which  would  be  visible  to  all. 

WHAT  IS  ELECTRICITY? 

Thomas  A.  Edison  has  recently  said, 

"Electricity  is  not  power;  electricity  is  a 
method  for  transporting  power." 

Ernst  Haeckel  has  said,  "There  is  only 
one  thing  in  the  world,  and  that  is  energy 
Energy  takes  a  myriad  million  forms,  and 
the  method  of  transmission  from  one  form 

to  another,  when  we  finally  understand  it, 
will  be  discovered  to  be  electric." 

"When  we  know  the  secret  of  electrici- 

ty, we  will  know  the  secret  of  life,"  says 
Doctor  Charles  P.  Stcinmctz. 

"Electricity  occupies  the  twilight  zone 
between  the  spiritual  and  the  material," 
says  Lord  Kelvin.  "God  is  the  Great 
Electrician;  we  are  born,  cry,  dance,  live, 
play,  work,  toil,  enjoy,  suffer,  love,  die, 

as  He  touches  the  electric  keys." 

AUTOMATIC    COMPRESSOR    FOR 
GARAGES 

This  motor  driven  air  compressor  for 
garages  is  built  in  the  most  compact 
form  possible,  with  two  cylinders,  each 
provided  with  a  single  acting  plunger 

piston.  It  requires  absolutely  no  atten- 
tion. The  oiling  system  is  entirely  auto- 
matic and  positive  and  by  filling  the  oil 

reservoirs  about  once  a  month  constant 
lubrication  is  insured. 

An    automatic    governor    is    utilized 

Compressor  fo 
Inflating    Tire 

wherein'  the  air  pressure  is  maintained 
practically  constant  at  all  times  and  by 
which  the  motor  is  automatically  started 
or  stopped  as  often  as  the  necessity  of 
the  work  requires. 
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FIFTY  DOLLAR  CAR  WINS  $2,500 

A  second-hand  car  which  had  been 
bought  as  junk  and  was  later  rebuilt 
as  a  racer,  won  a  prize  of  $2,500  in  the 
Los  Angeles-Sacramento  Road  Race  of 
July  4th.    The  car  was  a 
1910  Bu?ck   which  had 

been  used  for  motor  stage 
service  in  the  California 

oil  fields  for  years  and 
finally  was  damaged  by 
fire  so  seriously  that  the 
owner  was  glad  to  sell 
the  remains  for  $50.     It 
was  bought  by  Ed.   S.  The 
Waterman  of  Fresno,  a 
student  in  the  University  of  California 
with  a  taste  for  mechanics  and  a  knowl- 

edge of  motor  cars.  Without  the  expendi- 
ture of  any  great  sum  of  money,  but  with 

plenty  of  expert  adjustment  and  rebuild- 
ing, the  former  stage  car  was  reconstruct- 

ed on  racing  lines  and  was  entered  as 
number  48. 

The  road  from  Los  Angeles  to  Sacra- 
mento is  far  from  easy  traveling,  as  there 

are  444  miles  including  very  heavy 
mountain  grades,  40  fords  and  stretches 
of  sandy  desert  road  that  make  both  car 
and  driver  show  their  mettle.  The  start 

was  practically  midnight,  that  is,  on  the 
first  minute  of  July  4th.  The  heavy 

grades  and  the  sandy  stretches  were  suc- 
cessfully negotiated  by  the  young  driver, 

who  finished  in  12:50:25  running  second 
to  Frank  Verbeck  and  beating  Barney 
Oldfield  in  his  powerful  Fiat,  which  won 
third  place. 

TUNGSTENS  IN  BUDDHAS'   EYES 
Visitors  to  Nikko,  Japan,  who  note  an 

unwonted  sparkle  in  the  eyes  of  the  big 
bronze  Buddhas  in  the  temple  area. will  be 
interested  to  know  that  it  is  because  the 

flickering  candles,  which  have  been  used 
to  bring  a  glow  to  the  optics  of  the 

"Great  God  Budd '  "for  untold  centuries, 
have,  through  the  installation  of  a  hydro- 

electric plant  at  one  of  the  finest  of  the 
many  beautiful  waterfalls  of  Nikko,  been 

$50  Car  and  Its  Owner  at  the  Wheel 

replaced  with  incandescent  lights.  The 
half  veiled  eyes  of  the  largest  of  the 
Buddhas  are  made  of  gold  and  alabaster, 
through  which  the  light  from  within  the 

hollow  of  the  god's  head,  throws' a  spec- 

Buddhas  with  Electric  Eyes 

tral  glow  that  gives  the  calm  eyes  of  the 
figure  an  awesome  expression  of  slumber- 

ing life. 

FOUR  SIGNS  IN  ONE 

The  prismatic  sign,  something  out  of 
the  ordinary  in  electric  signs,  is  composed 
of  a  series  of  prisms  each  having  four 
faces.  In  operation  it  displays  a  series 
of  painted  advertisements,  one  following 
another  at  regular  intervals,  these  being 
shown  on  a  large  and  apparently  unbroken 
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display  surface,  which  in  reality  consists 
of  several  separate  and  interchangeable 

parts. 
The  change  from  one  advertising  sur- 

face to  another  is  made  quickly  by  the 
use  of  the  four  sided  prisms,  a  series  of 
four  changes  following  one  another  in 
regular  rotation. 

During  the  changing  process,  which 
is  accomplished  by  a  small  electric  motor, 
a  number  of  attractive  illuminating 
effects  are  taking  place.  When  the  sign 
is  not  in  motion  there  is  a  glare  of  white 

light  which  brightly  illuminates  the  ad- 
vertisements. At  the  moment  of  the 

change   of  surfaces   this   white  light-  is 

The  Prismatic  Sign 

replaced  by  various  spectacular  flash 
effects.  By  means  of  lenses  placed 
around  the  framework  of  the  sign  a 
changing  color  scheme  is  carried  out. 

CHILDREN  GIVEN  LESSONS  IN 
SAFETY 

In  New  York  City  a  children's  safety 
crusade  has  been  carried  on  since  last 

December  by  the  American  Museum  of 
vSafety  with  the  hearty  co-operation  of 
the  Board  of  Education.  Its  object  is 
street  safety  for  children  and  the  basis  of 
the  campaign  is  daily  class  room  talks 
followed  by  the  distribution  of  pamphlets 

containing  "safety  fairy  tales,"  which 
the  children  are  encouraged  to  take  home 
and  discuss  with  their  parents. 

Never  fail  to  look  both  ways  before 
crossing  a  street.  Keep  eyes  to  left  until 
the  middle  of  the  street  is  reached,  then 
eyes  to  right  until  the  curl)  is  reached. 

Never  play  any  kind  of  a  game  in 
street  where  automobiles,  heavy  trucks 
or  trolley  cars  are  passing. 

Never  hitch  on  behind  a  trolley  car, 
automobile  or  motor  truck. 

Never  step  from  behind  a  trolley  car 
without  looking  for  another  car  coming 
from  the  other  direction. 

In  addition  to  street  safety,  the  chil- 
dren are  taught  what  to  do  in  case  their 

clothing  catches  fire  or  in  case  there 
should  be  a  fire  in  the  house,  and  are  also 

warned  against  cluttering  the  fire-escapes 
of  their  homes  with  household  effects. 

Caution  and  self  control  are  at  the 

root  of  the  lesson  taught;  to  train  the 
children  of  to-day  to  be  the  prepared 
workers  of  to-morrow,  to  meet  modern 
industrial  conditions  where  the  element 

of  danger  is  always  present. 

FENCE  RAILS  THROUGH  CEN- 
TURY OLD  TREE 

Along  the  roadside  between  two  cen- 
tury old  maples  near  Skowhegan,  Me.,  is 

a  length  of  old  cedar  rail  fence,'  mossjr  and 
weatherbeaten,  but  still  well  preserved. 
This  length  of  fence  consists  of  three  rails 
one  above  another  with  no  trace  of  the 

The  Rails  are  There  to  Stay 

rest  of  the  original  fence.  A  mammoth 
maple  is  the  fence  post  and  the  ends  of 
the  three  rails  extend  through  the  middle 
of  the  tree,  showing  thai  the  fence  was 
put  up  some  75  years  ago. 
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In  the  Upper  View  is  Shown  the  Projectile  Leaving  the  Cannon.    The  Lower  Picture  Shows  the  Breeches  Buoy  in  Use 

SAVING  LIVES  WITH  A  CANNON 

Saving  peoples'  lives  by  shooting  at 
them  with  a  cannon  sounds  paradoxical, 
but  that  is  the  first  step  in  the  method 
of  rescue  followed  by  life  saving  stations 
all  over  the  world. 

When  a  ship  runs  on  a  shoal  near  shore, 
life  savers  shoot  an  iron  projectile  at- 

tached to  a  coil  of  rope  or  fine  steel  cable 
over  a  cross  arm  of  the  vessel  by  means 
of  a  small  brass  cannon.  Those  aboard 
the   ship   haul  in  the  rope  to   which  is 

attached  a  heavier  one.  The  heavy  rope 
is  stoutly  secured  at  both  ends  and,  by  a 

breeches  buoy,  the  passengers  are  per- 
mitted to  coast  to  the  shore  and  to  safety, 

one  at  a  time. 

The  first  illustration  shows  the  pro- 
jectile leaving  the  cannon.  The  same 

string  which  discharged  the  cannon  was 
attached  to  the  shutter  release  of  the 

camera;  exposure  1/1200  second.  The 
second  photograph  illustrates,  by  a 
roughly  constructed  incline,  the  breeches 
buoy  in  use. 
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MONUMENT  HOLDS 
PHOTOGRAPH 

The  monuments  in  the  cemetery  of 
Norridgewock,  Me., are  made  with  a  place 

in  which  to  put  a  photograph  of  the  de- 
ceased.   A  hole  is  chiseled  in  the  granite 

Tombstone  Holding  a  Photograph  of  the 
Departed    One 

or  marble  and  the  picture,  which  is  usu- 
ally a  tintype,  is  inserted,  a  watertight 

cover  is  made  for  the  opening  and  one 
wishing  to  see  the  likeness  of  the  person 
as  he  was  when  alive  has  only  to  lift  the 
cover.  This  is  an  old  custom  in  Norridge- 

wock and  one  monument  here  shown  was 

placed  in  1865  and  the  picture  is  as  plain 
as  though  it  had  been  taken  recently  in- 

stead of  48  years  ago. 

EQUIP    "FAST   MAIL"    WITH 
SEARCHLIGHT 

A  new  feature  on  American  railroads 

has  been  introduced  by  the  Chicago, 

Milwaukee  &  St.  Paul  railway.  "The 
Fast  Mail,"  leaving  the  Twin  Cities  in 
the  evening,  has  been  equipped  with  a 

new  type  of  marine  searchlight  of  3,000,- 
000  candle  power  that  throws  a  ray  of 
light  for  a  distance  of  three  miles.  The 
searchlight  is  adjusted  on  the  observa- 

tion platform  and  is  in  charge  of  an 
experienced  operator.  The  light  can  be 
swayed  90  degrees  from  right  to  left. 

The  road  parallels  the  Mississippi  for 
over  100  miles.  The  river  boats,  curious 
shaped  rock  formations  and  a  wealth  of 

green  foliage  furnish  an  intensely  interest- 
ing panorama  upon  which  to  play  this 

wonderful  light. 

AERIAL  TROLLEY  RIDE 

The  men  enjoying  this  exhilerating 
trolley  ride  do  not  have  to  pay  any  fare, 
notwithstanding  that  the  trolley  is  an 
expensive  affair  and  situated  in  a  remote 
desert  region  in  Arizona.  Of  course,  the 
riding  which  the  men  do  back  and  forth 
across  the  river  is  merely  incidental,  for 

the  trolley  is  being  used  in  the  construc- 

tion of  one  of  Uncle  Sam's  great  irrigation 
dams  in  the  southwest. 

Riding  50  Feet  above  the  River 
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MINIATURE   HAULAGE  TRAINS 

The  newest  idea  in  traction  engine  work  for  parks  and  roadways  is  the  "haulage 
train,"  as  it  is  termed.  Instead  of  using  many  cumbersome  traction .  engines  to  get 
in  each  other's  way,  miniature  trains  have  been  devised  with  little  cars, 'each  a  per- 

fectly appointed  dump-car  and  equipped  with  broad  steel  tires  so  that  it  may  not  help 
cut  up  ground  that  the  steam  roller  has  so  slowly  and  ponderously  smoothed  |down. 

The  photograph  shows  one  of  these  novel  "haulage  trains"  at  work  in  the  famous 
Tuxedo  Park,  New  York,  where  so  many  wealthy  families  have  their,  city  residences. 

The  trains,  it  is  needless  to  state,  have  attracted  almost  as  much  attention-  as  the 
"John  Bull"  train  did  on  its  way  to  Chicago  in  1893. 

KHEDIVE  AN  ELECTRICAL 
ENTHUSIAST 

The  Khedive  of  Egypt,  H.  H.  Abbas 
Helmi  II  is  a  most  progressive  ruler.  He 
not  only  has  all  his  palaces  fitted  up  with 
every  manner  of  electrical  device,  but 
he  makes  use  of  all  the  latest  inventions 

on  his  wonderful  farms.  In  his  study  at 
the  Abdin  Palace  he  has  an  installation 
of  most  beautiful  electroliers,  electric 
heaters  (not  much  used),  electric  fans 
and  clocks.  The  kitchens  are  all  fitted 

up  with  electric  conveniences  and  it  may 
be  mentioned  that  his  yacht,  the  Mahrous- 
sa,  is  a  floating  electrical  palace.  It  is  a 
magnificent  boat  and  takes  him  to 
Constantinople  and  back  and  forth  over 
the  Mediterranean. 

The  Khedive  was  educated  in  Switzer- 
land and  at  Vienna  and  most  of  his  uncles 

and  cousins  were  educated  at  the  English 
universities  and  military  colleges.  His 
huge  estates  are  managed  by  American 
and  English  experts,  who  have  succeeded 

in  placing  the  Khedive  and  all  the  mem- 
bers of  his  family  among  the  very  richest 

men  in  the  world. 

BETRAYED    BY    A    ROOSTER 

Two  people  talking  on  a  party  line 
heard  the  click  of  another  instrument  and 

they  immediately  suspected  some  one  was 
listening  to  them.  Then  they  heard  the 
crow  of  a  rooster. 

An  investigation  resulted  in  the  dis- 
covery that  only  one  person,  a  woman,  on 

the  particular  line  owned  a  rooster.  It 
is  said  the  rooster  was  in  the  backyard 
at  the  time  it  crowed,  but  the  crow  was 
distinctly  heard  over  the  telephone. 
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Among  the  picturesque  petty  kings  of  Dahomey  is  his  dusky  Majesty  of  the  Dassas.  He  made  his  appearance 
recently  in  state,  mounted  upon  a  fine  example  of  the  wooden  horse  set  upon  a  wheeled  stand  and  drawn  along  by 
his  Mil 
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Henry  Sullivan  (in  the  lead)  an  Amer- 
ican who  aspires  to  swim  the  English 

Channel,  with  his  trainer  Jack  Weidman. 
Sullivan  recently  tried  and  failed  but  is 
training  for  another  trial. 

Eighty-one  thousand  cwt.  of  meat  is  con- 
sumed annually  on  board  the  North  German 

Lloyd  steamers.  One  picture  shows  this  vol- 

ume as  compared  with  Nelson's  Column  in 
Trafalgar  Square.  The  other  photo  shows  the 
gigantic  proportions  of  the  aggregate  number 
of  passengers  carried  and  the  amount  of  food 
consumed  annually,  the  comparison  in  this 

case  being  made  with  the  Marble  Arch,  Lon- 
don. 
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Messrs.  Flower  and  Day  of  Brighton  Beach,  England,  riding  a  bicycle  boat  which  they  have  perfected. 

An  aeroplane  converted  into  a  passenger  transporter  capable  of  carrying  six  children.     As  seen  at  an  English  re- 
sort, it  skims  the  air  a  few  feet  above  the  ground. 

Loading  Horses  onto  a  steamer  bound  for  Alask 
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This  remarkable  photograph  shows  the  explosion  of  20  tons  of  dynamite  used  in  blowing  up  the  last  barrier 
between  the  Pacific  Ocean  and  Miraflores  Locks  of  the  Panama  Canal. 

View  from  the  trestle  at  the  south  "end  of  Miraflores  Locks  showing  the  Canal  after  the  water  had  been  let 
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Following  the  explosion  something  unexpected  happened.  The  gate  valve  which  was  supposed  to  keep  water 
out  of  the  lock  leaked  badly  and  permitted  water  to  enter  at  the  rate  of  three  inches  per  hour.  In  the  picture 
it  had  leaked  in  to  a  depth  of  twelve  feet. 

The  Peace  Palace  at  The  Hague,  which  was  built  by  Andrew  Carnegie  and  recently  donated  to  the  Pence  Cause 
in  the  presence  of  the  Queen  of  the  Netherlands. 
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Outdoor  household  duties  in  Salvador — Women  grinding  Corn. 

PHOTO  BY  GUV  E.  MITCHELL,  WASHINGTON,  C 

An  irrigated  onion  field  in  Montana — Growing  the  onions  for  seed. 
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Scenes  at  the  Leipsic  Turnfest. 
The  lower  picture  shows  that  old  men 
can  keep  themselves  in  remarkably 
good  physical  condition. 

Siamese  priest  as  a 
teacher.  The  books  are 
made    of    ordinary    palm 

Navajo  Indian  woman  making  a  blanket. 
The  best  wool,  only,  is  used,  produced  by  the 
flock  of  the  tribe. 

leaves  scratched  upon  by 
means  of  a  needle. 
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Type  of  old  Mormon  dwelling.      By  counting  the  number  of  doors  it  is  possible  to  tell  how  many  wives  the  owner 
.     Now  used  as  a  tenement  house. 

Railroad  wreck  in  India  caused  by  a  flood. 
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Lieut.  J.  W.  Dunne  and 
his  non-capsizable,  tailless 

aeroplane.  The  wings  com- 
ing together  at  an  angle  are 

designed  to  give  stability. 

Raised  Eskimo  graves 
made  of  driftwood  are  fre- 

quently to  be  seen  on  the 
bleak  Arctic  coast. 

E.  MITCHELL,  WASHINGTON,  D.  C. 
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A  Modern  Cotton  Picking  Machine.     After  years  of  study  a  practical  machine  has  been  evolved  which  means 
much  to  the  South. 

This  building  of  brick, 
weighing  8,000  tons,  was 
moved  a  distance  of 

three  city  blocks  on  2,000 
small  steel  rollers. 
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Quaint  narrow  streets  of  the  residence  section  of  Constantinople,  Turkey.  There  is  not  a  water  plug,  fire  hydrant, 
lamp  post  or  mail  box  in  the  whole  length  of  the  street.  The  latticed  bay  windows  are  where  the  women  of  the  harems 
stand  and  gaze  out  at  passersby. 
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"  Shiver  and  Shake  for  Suffrage  Sake."    Suffrage  followers  camping  in  a  barn  on  Hampstead   Plain  Aviation 
Field,  Long  Island, 

Secretary  Lane  when  on  his  recent  trip  to  Glacier  National  Park  was  attended  by  several  Blackfcet  Indians. 
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Combination  photo  made  at  the  Perry  celebration  in  Chicago  during  which  Miss  Tiny  Broadwick  made  parachute 

descents  from  a  hydro-aeroplane. 

N6L  NEWS  SERVICE, 

After  a  steamship  collision — H.  M.  S.  King  Alfred  slowly  sinking  by  the  head. 



THE  WORLD'S  PICTURE  GALLERY 
747 



748  POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

Machine  used  successfully  in  Berlin  to  deliver  excavated  material  directly  to  wagons  on  the  street  level. 

San  Marino,  capital  of  the  smallest  republic  (of  the 
same  name)  in  the  world.  The  republic  has  a  popula- 

tion of  10,791;  it  is  within  Italy  butis  independent  of 
the  laws  of  that  country. 



The  Individuality  of  Gary 
BY  GEORGE  F.  WORTS 

Individuality  has  been  defined  as  the 
result  of  the  judicious  combination  of 
seemingly  ordinary  things. 

Strictly  under  that  definition,  Gary, 
Ind. , is  individual;  for, althoughmore  than 
a  hundred  million  dollars  were  spent 
there  in  a  few  brief  years  to  create  the 

world's  greatest  steel  mill  and  a  "rush 
order"  city  of  utmost  modernness,  not  a 
penny  was  used  in  experiment.  Every 
device  —  whether  in  the  abstract  or  con- 

crete —  before  it  was  given  a  place  had 
first  conclusively  proven  its  ability  under 
the  most  severe  working  conditions.  Too 
much  was  at  stake  to  invite  disaster  by 
adopting  untried  ideas  no  matter  how 

commendable  they  may  have  appeared 
on  the  surface.  For  this  reason  the  choice 

of  electricity  as  the  sole  motive  power 
can  be  considered,  to  say  the  least,  a 
flattering  tribute  to  that  form  of  energy. 

I  recall  Gary,  seven  years  ago,  as 
an  arid  waste  of  sand.  In  fact,  when  a 
certain  moving  picture  company  wanted 

the  precise  "local  color"  for  a  caravan 
scene  in  the  Sahara,  they  chose  the 
sands  from  which  Gary  has  since  sprung. 
Gary  and  her  steel  mills  were  built 
because  that  location  was  nearer  than 

any  other  to  the  sources  of  all  necessary 
raw  materials  and  a  market  for  the 

finished  product. 
A  short  time  ago,  I  visited 

Gary  again  for  the  purpose  of 
seeing  just  what  kind  of  a 

change  a  mere  span  of 

seven  years  and  a  hun- 
dred odd  million  dollars 

had  made.  It  would  be 

an  easy  matter  to  plunge 

into  an  ecstasy  of  con- 
trasts of  the  "thens  and 

nows "  variety;  but  I  will 
simply  set  down  .  the 
things    which    appealed 

More  than  30,000  Pounds  in  a  Load. 
Steel  Rails  Handled  Expeditiously 

by  Electro-magnets 

Feeding  Slabs  of  Steel  into  the  Re- 
heating Furnace  in  the  Sheet 

Bar  Mill 
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Coal  Storage  Yards  which 
have  Ample  Capacity  to  Supply 
the  Furnaces  for  a  Year  if 
Running  at  Full  Blast 

A  Machine  which  Feeds  Coal  to  the  Coke  Ovens 

to  me  as  the  most  striking  and  inter- 
esting. 

When  the  wheels  of  the  electric  express, 
which  biings  Chicago  and  Gary  together 

at  a  mile-a-minute  clip,  grated  to  a  stop, 
(there  is  still  plenty  of  sand  there),  I 
stepped  out  on  a  broad  concrete  avenue, 
lined  on  either  side  with  attractive  office 

buildings  and  stores.  The  vista  extends 
as  far  as  the  eye  can  reach.  There  are 
street  cars,  an  artistically  designed 

"cluster"  lighting  system  —  in  fact, 
every  improvement  and  convenience  one 
would  expect  to  find  in  any  modern  city. 

A  "University  Club"  is  one  of  the  latest 
institutions,  not  to  mention  spacious 
parks,  well  appointed  hotels  and  good 
theaters. 

Turning  your  back  upon  the  city  you 

glimpse  the  grim,  formidable,  but  ever- 
lastingly smokeless  towers  of  the  greatest 

steel  mill  on  earth  behind  which  sparkle 
the  blue  waters  of  the  lake.  A  brisk  five 

minutes  walk  takes  you  to  a  railroad 
bridge  under  which  you  proceed  into  the 

yards.     Over  the  bridge  is  en- 
blazoned  this  promising  legend : 

"the  careful  man  is  usually 
efficient  the  careless 

man  is  not" Thoughout  the  entire 
works  are  similar  signs 

with  meanings  poignant- 
ly clear  and  frank.  And 

so  satisfactory  have  been 
the  results  that  industries 

large  and  small  ■ — -  even 
cities  —  are  now  practic- 

ing Judge  Gary's  slogan 
of  "Safety  First!" 

The  Gary  steel  plant  was  built  on  the 
same  monstrous  scale  that  has  become 

symbolic  of  all  things  American.  Four 
railroads  were  bodily  taken  up  and 

moved;  a  river's  course  was  changed  a 
mile;  dunes  and  gullies  were  leveled  and 
a  deep  sea  harbor  was  dredged.  All  this 
before  60,000,000  bricks,  722,000  yards 
of  concrete  and  80,000  tons  of  machinery 
were  very  scientifically  assembled. 

There  is  something  wonderfully  fasci- 
nating in  the  making  of  steel  rail  —  from 

the  crude  red  ore  in  the  hold  of  a  monster 

ship  until  it  stretches  a  gleaming  ribbon 
of  silver  before  you  on  a  fast  train. 

Alongside  the  wharf  in  the  mile  arti- 
ficial harbor  is  a  giant  ore  steamer  — 

longer  by  far  than  the  world's  greatest 
dreadnaughts.  Beside  it  on  the  wharf  are 
the  fastest  unloading  machines  made. 
They  have  to  be  fast  because  each  minute 
that  a  freighter  lies  idle  costs  the  better 
part  of  a  dollar.  Mountainous  heaps  of 
the  precious  red  dirt  lie  in  the  storage 
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yards  behind  the  unloaders  —  yards  that 
have  capacity  more  than  ample  to  supply 
the  furnaces,  running  at  full  blast,  an 
unbroken  year. 

Two  hundred  and  twenty-five  miles  of 
railroad  trackage  now  enters  vitally  into 

one  of  the  fastest  games  of  modern  in- 
dustry —  making    steel    rails    from    pig 

hearths.  Here  with  an  inspiring  accom- 
paniment of  roaring  gas,  intense  heat  and 

brilliant  light,  impurities  are  rent  from 

metal  and  —  magic  transformation  to 
which  the  industrial  success  of  the  very 
world  is  due  —  steel  is  made. 

Through   a   blue   cobalt   glass   and   a 
little  aperture  in  the  furnace  wall,  you  can 

Electric  Core  of  Gary.    A  Quarter  Mile  Row  of  Gas  Engines  Manufactures  the  Electric  Energy  to  Operate 
the  Greatest  Steel  Mill  on  Earth 

iron,  losing  the  least  heat  possible;  for 
every  degree  of  heat  that  steel  loses  in  the 
handling  means  dollars  lost.  In  this  vast 
system  of  trackage  there  is  no  curve 
greater  than  22  degrees  simply  because 
it  is  somewhat  difficult  for  a  switch  engine 
to  round  a  curve  sharper  than  22  degrees. 
Further,  it  is  a  literal  truth  that  at  Gary 
steel  gravitates  towards  the  rail ;  because 

a  gravity  track  system  is  employed  be- 
tween the  consecutive  steps  in  its  manu- 

facture. By  this  I  mean  that  the  rail  pile 
is  considerably  lower  than  the  ore  pile. 

Leaving  the  blast  furnace,  the  gray  iron 
is  placed  with  the  proper  flux  in  the  open 

see  steel  actually  boiling.  Dante  could 
profitably  have  peered  into  that  inferno. 

The  furnaces  are  tapped,  and  the  thick, 
lurid  stream  flows  heavily  into  gigantic 
ladles  from  which,  in  turn,  the  ingots  arc 

poured.  And  the  "lack  of  basic  makes 
waste"  process  is  speedily  resumed. 

A  puffing  switch  engine  hastily  pushed 
the  little  ingot  carriages  down  the  track 
to  the  stripping  house.  Between  them 
and  the  corrugated  ceiling  I  coukl  make 
out  a  strip  of  blue  sky,  wavering  ami 

quivering  from  the  intense  heat.  Two 
giant  fingers  of  steel,  suspended  from  an 
overhead  crane,  dropped  down,  seized  the 
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mold  by  the  "ears,"  and  pulled  it 
gently  off  |the  ingot.  The  bottom  of 
the  mold  is  the  carriage  bed  itself. 

Soon  again  in  motion,  the  flaming 

ingots  arrive  at  the  "soaking  pits" 
where  they  are  reheated 
for  several  hours,  then 
put  through  several 
trains  of  rolls  to  become 

rails  and  beams  for  com- 
merce. Beginning  as 

bulky,  four  ton  billets, 
they  glide  through  one 
set  of  rolls  after  another, 
increasing  in  speed  and 
length  as  they  decrease 
in  thickness.  From  be- 

tween the  finishing  rolls, 
the  rails  shoot  out  with 

bullet  like  rapidity.  There 
is  a  sharp  clang  as  the 

"hot  saw"  plunges 
through  the  glowing  steel ; 
and  it  is  pushed  out  of 
the  way  on  to  the  cooling  table. 

It  was  thrilling  a  spectacle  and  became 
even  more  interesting  when  I  learned  that 

Reserve  Turbines,  Tense  and  Vibrant,  Ready  to  Jump 
into  the  Fray  to  Combat  with  Overloads.  Below  is  a  Mill 
Motor  which  would  Tower  above  an  Ordinary  Motor  as 

would  the  "Imperator"  over  a  Harbor  Tug 

From  the  Rear  of  the  Op^n 
Hearths  the  Molten  Steel  Flows 
in  a  Livid  Stream  into  a  Ladle 
from  which  Ingots  are  Poured. 
The  Latter  are  then  Whisked 
Away  by  a  Pair  of  Giant  Fingers 

by  a  "remote  control"  electric  system, 
just  seven  men  direct  the  forty  odd  mill 

operations. 
The  rail  mills  are  driven  by  induction 

motors  which  for  size  and  strength  have 
few  equals.  To  give  you  some  idea  of 
their  titanic  size,  let  me  mention  that  the 
cellar  in  each  main  bearing  holds  four 
barrels  of  oil,  and  that  one  hour  and  37 
minutes  is  the  average  length  of  time 
required  for  them  to  stop  running  after 
the  power  is  shut  off.  They  tower  as 
much  above  what  we  ordinarily  consider 

a  large  motor  as  the  ' '  Imperator ' '  does  over 
a  harbor  tug.  Throughout  the  entire 
electrical  system  this  same  great  propor- 

tion is  always  in  evidence. 
When  I  entered  the  generating  station 

I  instinctively  realized  that  I  was  gazing 
upon  a  spectacle  that  was  not  duplicated 
anywhere  else  in  the  world.  From  the 
threshold  of  the  door,  I  looked  down  a  row 
of  glittering,  ponderous  engines  a  quarter 
of  a  mile  in  length.  Each  unit  had  enough 
power  to  run  a  liner;  and  there  were  17  of 
them!  At  the  rear  of  each  engine  little 

colored  lights  were  continually  flashing  — 
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indicating  the  firing  of  the  huge  cylinders. 
It  was  difficult  indeed  to  realize  that  they 

were  really  engines  of  the  "exploding" 
or  internal  combustion  type,  so  quiet  and 
well  oiled  was  their  action.  No  Corliss 

ever  ran  smoother  than  they. 
In  an  ordinary  conversational  tone,  the 

foreman  explained  them  to  me. 

"Just  like  an  automobile  engine,"  he 
said  simply,  "only  a  hundred  times  more 
powerful.  Each  engine  has  two  cylinders 

and  two  engines  comprise  a  unit  —  to 
turn  an  electric  generator." 

Perhaps  the  most  striking  feature  of  the 

generating  system  ■ —  at  least  the  most 
interesting  to  me  — ■  is  the  scientific  man- 

ner in  which  the  gas  is  handled  from  the 

very  moment  it  is  given  up  by  the  decom- 
posing coke  in  the  blast  furnaces  until 

it  explodes  in  the  cylinder.  Instead  of 
turning  tons  of  filthy  smoke  daily  into 
the  atmosphere  they  collect  it,  wash  it  in 

great  revolving  tanks,  and  use  the  puri- 
fied gas  that  results. 

At  high  tension,  the  current  leaves  the 
generating  house  and  arrives  at  its  many 
destinations  by  way  of  a  steel  tower 

transmission  system  —  an  imposing  net- 
work of  stout  cables  woven  about  every 

building  in  the  place. 
Two  of  these  buildings  are  remarkable 

for  their  vital  importance  to  the  electrical 
life.  One  of  them  contains  an  enormous 

storage  battery  whose  unique  purpose  — 
like  Joseph  and  the  corn  of  Balthazer  — 
is  to  seize  every  superfluous  volt  and  save 
it  for  pressing  need.  For  20  brief  min- 

utes —  long  enough  to  repair  almost  any 
break,  so  the  engineer  informed  me  —  it 
will  pour  forth  a  current  of  4,000  amperes. 

The  other  structure  —  factory-like  for 
size  and  industry  —  is  the  electrical  re- 

pair shop.  Here,  injured  armatures  from 
the  mills  are  repaired  and  commutators 
trued.  And  you  should  see  some  of  the 
blackened,  fused  and  scratched  commu- 

tators that  come  in  for  repair. 

"It  is  mighty  good  training  for  freshly 
graduated  electrical  engineers,"  laughed 
the  superintendent,  pointing  to  a  clean- 
cut,  young  fellow,  dressed  in  a  shabby  but 

decidedly  college  cut  suit  of  clothes,  and 
wearing  a  huge  brass  watch  fob.  He  was 
valiantly  tugging  at  an  obstinate  spool 

of  black  wire  in  the  corner.  "It  gives 
them  that  'practical  experience'  they 

speak  about  so  much." In  the  neighborhood  of  200  men  are 
employed  in  the  electrical  repair  shop 
alone.  The  working  force  of  the  entire 
plant  averages  7,500  men. 

Electrically  speaking,  Gary  is  epochal. 
Aside  from  the  fact  that  it  represents  the 
largest  application  of  electricity,  it  means 
that  the  shrewdest,  the  keenest  minds  in 

scientific  industry  —  as  the  guiding  gen- 
iuses of  the  Steel  Corporation  undoubted- 

ly are  —  have  decided  electricity  unqual- 
ifidedly  superior  to  steam  —  one  of  the 
most  vital  decisions  since  the  strife  be- 

tween these  two  great  energy  forms  began 

years  ago. 

SCHOOL   BUILDING   HEATED    BY 
ELECTRICITY 

A  new  school  building  is  being  erected 
in  Rupert,  Idaho,  which  is  to  be  heated 
as  well  as  lighted  by  electricity. 

Fresh  air  will  be  blown  over  electric 

heating  units,  and  thus  the  heating  and 

ventilating  will  be  combined.  In  addi- 
tion to  the  heating  equipment,  the  school 

will  have  a  household  economics  room 

equipped  with  a  large  electric  range  and 
twelve  individual  electric  stoves.  There 

will  also  be  a  large  water  heater  for  sup- 
plying hot  water  for  all  purposes  in  the 

building,  including  gymnasium  baths. 

"  SOME  "  TALKING 

Six  hundred  million  conversations  a 

year  "madc-in-Chicago."  This  is  the 
enormous  business  handled  by  the  Chi- 

cago Telephone  Company.  An  average 

of  2,000,000  originating  "calls  for  each working  day  in  the  year  is  made  over  the 
lines  of  the  telephone  company,  600,000,- 
000  being  the  grand  total  for  300  days! 
As  the  number  600, 000, 000  is  incompre- 

hensible, so  would  be  the  result  to  Chi- 
cago's business  if  her  telephone  service 

were  shut  off  even  for  a  brief  period. 
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'RODDING THE  U.  S.  CAPITOL 
DOME 

The  old  time  "lightning  rod  man" 
who  scaled  barns  and  farm  houses  to  put 
in  place  his  protective  shafts  was  a 
mere  novice  compared  to  three  or  four 
men  who  have  during  the 
autumn  of  1913  executed 
a  somewhat  similar  job 
for.  Uncle  Sam. 

The  task  of  this  nervy 
quartette  has  been  the 
daring  and  picturesque 
one  of  placing  lightning 

arresters  • — ■  they  could 
hardly  be  called  light- 

ning rods — :on  the  statue 
surmounting  the  dome 
of  the  U.  S.  Capitol 
at  Washington,  287  feet  above  ground. 

Moreover,  the  men  who  were  entrusted 
with  this  unique  chore  were  not 

"steeplejacks"  but  merely  "riggers" 
experienced  in  the  handling  of  swing- 

ing stages  and -other  apparatus  such 
as  painters  use. 

The  first   arresters   were   put   in 
place  when  the  statue  was  erected 
during  the  Civil  War  and  they 
soon  proved  their  usefulness,  for 

the  big  dome  is  struck  by  light- 
ning many  times  a  year.      How- 
ever, not  only  the  statue  and  the 

huge  ball  which  serves  as  its  ped- 
estal but  the  entire  dome  is  of 

metal  construction — the  latter    r 
contains     9,000,000 

Head  of  the  Goddess  of  Freedom  Sur 

mounting  the  Dome 

pounds  of  cast  and 

wrought  iron — and 
thus  serves  as  a 

gigantic  lightning 
rod. 
The  lightning 

arresters  are  all  uni- 
form in  size  and 

form.  Each  con- 
sists of  a  spike  perhaps  five  inches  in 

length.  The  base  or  main  portion  of  the 
spike  is  constructed  of  brass  and  gold 
plated,  whereas  the  long  tapering  point 

which  forms  the  upper  end  is  of  aluminum 
with  a  tiny  point  of  platinum,  in  which,  be 
it  explained,  lies  most  of  the  virtue  of  the 

spike. 
CLEAN  POWER  MAKES  CLEAN 

BUSINESS 

The  industrial  plant 

operated  by  Elbert  Hub- 
bard, in  East  Aurora, 

N.  Y.,  is  of  exceptional 
interest  even  to  casual 
visitors.  A  sightseeing 

party  recently  went  the 
rounds  of  printing 

presses,  bookbinding, 
brass  working  plants  and 
furniture  making,  with 
amazement  on  their  faces. 

"  What  I  want  to 

know,"  said  a  visitor  turning  to  the  guide, 
"is  how  with  everything  going  on,  things 

are  so  absolutely  clean  and  orderly." 
"Of  course  everybody  keeps 

things  picked  up  as  they  go  along," 
replied  the  guide, ' '  but  since  we  have 
had  electric  power  installed  all  over 
the  plant  it  is  a  very  easy  habit  to 

keep  up." Every  bit  of  power  work  done 

about  the  place  is  done  by  elec- 
tricity ;  another  surprising  thing 

being  the  amount  of  work  and 
different  kinds  of  work,  done 
in   the  allotted   space  without 

crowding. 

H  The  mailing  machine,  seal- 
ing and  stamping 

envelopes,  the  fold- 
ing machines  and 

cutting  machines, 
all  working  together 
with  the  utmost 

precision  and  all  the 
other  labor  saving 

devices  of  the  dif- 
ferent departments 

make  business  move  along  with  the  most 

placid  aspect  possible.  The  psychologi- 
cal effect  of  this  cleanliness  and  precision 

upon  the  workmen  makes  for  efficiency. 

A  Special  Staging  was  Erected 
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READY  FOR  THE  ROAD 

This  small  traveler  is  the  three-year- 
old  son  of  W.  J.  Burt  of  Los  Angeles. 
His  outfit  for  traveling  by  automobile  is 
complete,  and  his  father  has  built  a  special 
seat  for  the  youngster  over  the  dash,  with 

a  "dummy  steering  wheel." 

A  Small  Motor  Traveler  Who  has  Covered  Thousands  of 
Miles  in  California 

EFFECT    OF    CINDERS    ON    PIPE 

CORROSION 

The  corrosion  of  underground  water 

pipes  and  gas  pipes  by  straying  electric 
currents  from  street  railway  lines  is  com- 

mon and  a  serious  problem.  Yet  in  many 
cases  the  blame  is  wrongly  placed  in  this 
quarter  when  careful  investigation  will 
disclose  the  presence  of  a  cinder  bed  along 
the  pipe. 
A  lump  of  carbon  from  any  source, 

cinder  coal  or  other  material,  can  form  an 
electric  battery  with  an  iron  pipe  if  the 
two  are  in  contact  in  moist  ground.  The 

iron  becomes  the  anode  against  the  car- 
bon cathode.  The  iron  dissolves  with 

considerable  rapidity  until  polarization 
checks  the  electrolytic  action.  If  very 
near  the  surface  so  that  air  penetrates 
easily  the  polarizing  film  of  hydrogen  will 
be  oxidized  and  the  iron  dissolve  with  in- 

creased rapidity. 
Evidently  filled  ground  is  the  worst 

place  for  iron  pipes  and  care  must  be 
taken  in  such  places  to  keep  the  iron  from 
direct  Metallic  contact  with  cinders  or 

ash. 



756  POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

CHINCHILLA   FARMING   IN  ENGLAND 

The  above  drawing  illustrates  the  first  experiment  in  England  at  fur  farming  on 
a  large  scale.  This  experiment  is  being  made  by  Mr.  and  Mrs.  Johnstone  of  Burwood 
Park,  Sussex.  They  recently  sent  a  collector  to  Chile,  who  brought  back  over  a  dozen 
living  specimens  of  chinchillas  and  other  rare  creatures.  The  chinchilla,  which  is 
valued  for  its  pretty  gray  fur,  is  found  in  the  high  Andes,  and  there  seems  no  reason 
why  it  should  not  be  bred  with  success.  It  is  used  to  great  varieties  of  temperature 
and  lives  on  coarse  vegetable  food;     It  is  said  not  to  drink  at  all. 
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BOATS   OF   THE 

VICTORIA- 
NYANZA 

Port  Florence  on  the 

Victoria-Nyanza  boasts 
of  the  highest  dry  dock 
in  the  world,  for  it  is 
situated  at  an  altitude 
of  3,600  feet  above  sea 
level.  Here  all  the 
steamers  of  the  Uganda 

railway  for  the  Victoria- 
Nyanza  lake  service 
are  repaired.  New  ones 
are  constructed  adja- 

cent to  the  dock  itself, 
and  the  size  of  some  of  these  African 

boats  is  surprising,  as  the  picture  indicates. 
At  present  there  are  four  large  steamers 
on  the  lake,  two  of  600  tons,  one  of  800 
tons  and  a  cargo  boat  of  1 ,000  tons.  They 
are  all  fitted  with  electric  lights,  are  com- 

fortable and  roomy  and  have  more  the 
appearance  of  miniature  liners  or  pleasure 
yachts  than  anything  else. 

The  steamers  are  built  on  the  Clyde  in 
Scotland,  taken  to  pieces  again,  snipped 
Out  to  Mombasa,  carried  up  the  railroad, 
and  re-built  on  the  shores  of  the  Victoria- 

Nyanza  by  expert  workmen  and  me- 
chanics. 

PLATE  STERILIZING  MACHINE 

Joubert  Tiersot,  a  French  inventor,  has 
designed  an  automatic  dish  sterilizing 
machine,  a  sort  of  Ferris  wheel  arrange- 

ment on  which  hangers  with  trays  of 
plates  or  other  dishes  are  suspended  in 
the  position  of  the  cars  and  plung  into 
the  bath  as  the  wheel  is  turned. 

There  are  two  trays  of  dishes  on  each 

hanger,  and  two  of  the  latter  are  con- 
tinually in  the  sterilizing  bath.  As  the 

wheel  moves  every  ten  seconds  each 

hanger  with  its  two  trays  remains  sub- 
merged 20  seconds.  There  are  six  hang- 

ers stcrlized  continually  on  the  wheel,  two 
sterilized  trays  being  replaced  by  two 

other  ti-ays  and  submerged  every  ten 
seconds. 

nrii 

Boats  of  This  Size  Ply  the  Victoria-Nyanza 

THEY  M.  U.  F.  IN  PITTSBURG 

A  number  of  the  cars  in  Pittsburg  dis- 

play the  letters  "M.  U.  F."  on  one  of  the 
advertising  cards  at  the  front  end  of  the 
car.  The  unsophisticated  stranger  is  apt 
to  ask  the  meaning  of  these  letters/  which 

stand  for  "Move  Up  Front." 

UNIQUE  WISCONSIN  LAW 

On  August  1st,  Governor  McGovern, 
of  Wisconsin,  signed  a  bill  that  is  believed 

Plate  Sterilizer 

to  be  without  a  counterpart  in  any  other 
state  or  country.  The  bill  provides  for 
the  protection  of  frogs  during  their 
breeding  season,  March  and  April.  The 
value  of  the  Wisconsin  frog  crop  Is 
estimated  at  $150,000  annually,  ami  the 
law  was  thought  necessary  to  protect  the 

amphibians  from  marked  decrease. 



Puget  Sound  Dry  Docks 
BY  LOUIS  E.   BROWNE 

The  Puget  Sound  dry  dock  at  the 

Bremerton,  Wash.,  Navy  Yard  is  an  en- 
gineering marvel.  It  is  the  largest  dry 

dock  in  the  United  States  and  was  built 

by  the  Navy  Department  at  a  cost  of 
$2,300,000.  Its  clear  dimensions  for 
docking  purposes  are  800  feet  of  length, 
110  feet  of  width  and  40  feet  of  depth. 
In  size,  the  dry  dock  is  slightly  smaller 

than  the  immense  locks  of  the  Panama 
Canal  and  to  walk  around  it  three  times 

means  to  cover  considerably  over  a  mile. 
With  its  economical  and  compact 

construction,  the  superb  electrical 
machinery  for  pumping  it  dry  and  its 
accessibility  it  has  no  equal  in  all  the 
world.  It  is  the  only  dock  on  the  Pacific 
which  is  at  this  time  equipped  to  handle 

— ll@ls^) 

The  Dock,  Fed  by  Ducts, 
can  be  Filled  in  a  Little 
Over  an  Hour 

The  Immense  Caisson 
which  Closes  Over  the  End 

of  the  Dock  and  Keeps  Out 
the  Waters  of  Puget  Sound 
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V^27l  The  Battleship  Oregon,  in  Gala  Dress,  was  First  to  Enter  the  Dry  Dock 

WW 

Pump  House  Interior  Showing  the  Two  Huge,  Electrically  Operated,  Cearrifugnl  Pumps.     They  will  Empty  the  Dock 

of  Its  28,000,000  Gallons  of  Water  in  One  Hour  and  Forty-seven  Minutes 
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any  ship  large  enough  to  pass  through  the 
Panama  Canal  except  as  for  length. 

The  real  feature  of  the  dry  dock  is  the 
electrical  pumping  plant.  It  is  the  pride 
of  the  recent  engineering  achievement 
of  the  United  States  Navy.  It  is  the 
largest  pumping  plant,  and  the  most 
powerful,  ever  installed  in  this  country. 
This  equipment  includes  four  pumps,  54 
inch  suctions,  48  inch  discharges  with 
vertical  shaft  motors,  and  two  pumps 
with  20  inch  suctions  with  vertical  shaft 
motors. 

This  centrifugal  pumping  plant,  while 
complete  and  efficient  to  a  surprising 

degree,  cost  but  $120,000  and  this  includ- 

It  is  extremely  hard  to  realize  just  how 

large  the  Navy's  prize  dry  dock  really  is. 
The  amount  of  water  the  dry  dock 
would  hold  would  supply  a  town  of  2,800 
people  for  five  days  or  one  of  7,000  people 
for  about  two  days.  The  amount  of 
power,  needed  to  operate  the  centrifugal 
pumps  would  easily  furnish  a  city  of 
10,000  people  with  electric  light  and 

power. 

A  DEMOUNTABLE  AIRSHIP 

An  interesting  operation  was  performed 

recently,  when  the  dirigible  "V  1 "  of  the 
Deutsche  Luftschiffwerft  Ltd.,  of  Diissel- 

ed  a  complete  switchboard  with  rheo- 
stats, starting  and  indicating  devices, 

connecting  cables,  a  two  inch  motor 
operated  centrifugal  drainage  pump,  a 
motor  operated  ventilating  system  and 
electrical  controls  for  the  inlet  and  dis- 

charge ducts  or  flumes. 
The  combined  capacity  of  the  four 

main  pumps  is  263,000  gallons  of  water 
per  minute.  They  will  empty,  absolutely 
dry,  the  dock  which  holds  something 
more  than  28,000,000  gallons,  in  one  hour 
and  47  minutes. 

The  power  plant  equipment  consists 
of  one  500  kilowatt  Curtis  turbo-gen- 

erator, one  500  kilowatt  and  one  1,000 
kilowatt  Westinghouse-Parsons  turbo- 
generator. 

dorf  was  taken  to  pieces  in  full  military 

order,  thus  bearing  out  the  airship's 
claims  to  perfect  demountability. 

The  aerial  cruiser,  which  in  outside  ap- 
pearance resembles  a  rigid  airship  of  the 

Zeppelin  type,  having  landed  in  the  vicin- 
ity of  Julich,  her  crew,  assisted  by  twelve 

men  of  the  Luftschiffwerft  Company, 
commenced  on  the  same  evening  the 
clearing  of  the  keel  and  the  evacuation  of 
the  gas  envelope.  On  the  following  day, 

the  keel,  consisting  of  steel  tubes,  was  un- 
screwed, the  various  sections  being  loaded 

on  peasants'  vans,  which  next  noon 
reached  without  any  hitch  the  Diissel- 
dorf  airship  hangar,  the  distance  covered 

being  21  miles.  After  a  day's  rest,  the 
keel  was  fitted  up  again  by  the  same  crew. 
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This  first  dismantling  and  re-fitting  is  a 
remarkable  success  of  the  new  military 
airship  type. 

WHERE  A  MAN  IS  KNOWN  BY 
HIS  HAT 

Hats  are  a  passion  with  the  native 
Mexican  male.  In  Mexico  a  man  may  be 
known  to  a  large  extent  by  his  hat.  Big 
hats  are  the  rage,  wide  of  brim  and  high 

of  crown.  The  rest  of  one's  attire  does 
not  matter,  but  it  must  be  admitted  that 
the  contrast  between  a  mammoth  straw 
hat  on  the  head  and  sandals  on  the  feet  is 

a  trifle  amusing  to  strangers.  Often  the 
sandals  are  only  pieces  of  leather  held  in 
place  by  cords. 

Mexican  dandies  love  to  decorate  their 
hats  with  silver  ornaments.  These  hats 

are  not  what  we  commonly  know  as 
Panama  hats.  And  Panamas  are  not 

made  on  the  isthmus,  as  might  be  sup- 
posed from  the  name.  They  are  really 

manufactured  in  South  America  from 
native   material   and   are   woven   under 

water.  Many  of  them  are  seen  on  the 
Isthmus  of  Panama  and  also  in  Mexico 

City.  In  the  latter  city,  which  is  quite 
cosmopolitan,  the  business  men  dress 
practically  like  the  business  men  of  New 
York  and  wear  the  same  kind  of  hats. 

You  get  little  of  the  Mexican  atmosphere 
in  Mexico  City. 

STRIKING  FIGURES  OF  RAIL- 
WAY BUSINESS 

Statistics  are  usually  considered  very 
dry  and  uninteresting,  but  the  following 
are  striking  and  simple  enough  to  have 
the  attention  of  any  citizen  proud  of  his 

country's  progress.  These  figures  are 
the  latest  available  and  may  be  depended 

on:  During  May  of  this  year  the  rail- 
ways of  the  United  States  received  for 

their  services  to  the  public  an  average  of 
$8,230,000  a  day;  it  cost  to  run  their 
trains  and  for  other  expenses  of  operation 

$5,920,000  a  day;  their  taxes  were  $341,- 
500  a  day;  their  operating  income 
$1,972,322  a  day  for  the  220,897  miles  of 
line  reporting,  or  at  the  rate  of  $8.93  a 
day  for  each  mile  of  line.  Thus  for  every 

six  dollars  of  their  earnings  which  re- 
mained available  for  rentals,  interest  on 

bonds,  appropriations  for  betterments, 
improvements  and  new  construction  and 
for  dividends  the  railways  had  to  pay 
more  than  one  dollar  in  taxes. 

All  these  amounts  are  quite  substan- 
tially greater  than  the  same  returns  for 

May  of  last  year.  They  include  over  95 
per  cent  of  the  mileage  and  earnings  of 
all  the  railways  of  the  country. 

Hats  are  a  Pas 

England  can  not  think  of  disarmament 
until  sure  that  her  daily  bread  will  come 

to  her  as  regularly  without  the  world's 
greatest  navy  as  with  it.  Through  Liver- 

pool alone  comes  10,000,000  tons  a  year  of 
cereal  foodstuffs,  with  the  greater  shippers 
in  this  order:  Argentina,  Russia,  India. 
United  Slates,  Canada.  This  huge  quan- 

tity would  (ill  more  than  2,550  vessels  oi 
4,000  tons  burden. 



Invention  of  the  Telegraph  from 
the  German  Viewpoint 

BY.   DR.   ROBERT  GRIMSHAW 

"Seventy-five  years  of  Telephony." 
Under  this  title  Herr  Hans  H.  Giesecke 

of  Merane  has.  written  an  article  which, 
while  all.  Americans  will  not  be  pleased 
with  the  slight  mention  of  Professor 
Morse,  and  few  have  heard  that  he  was  a 

German- American,  is  for  all  that  of  con- 
siderable interest,  especially  at  this  time. 

In  this  article  he  says  that  in  1 9 1 3 ,  seventy- 
five  years  have  passed  by  since  accident, 
which  has  played  so  important  a  r61e  in  the 
matter  of  invention,  led  to  the  electric 

telegraph.     Further,  this  author  says: 

"The  anatomist  and  physiologist 
Samuel  Thomas  von  Sommering  had  al- 

ready made  successful  experiments  in  the 
use  of  the  current  from  the  Volta  pile, 
made  from  Brabant  thalers,  felt  saturated 
with  a  solution  of  common  salt,  and  zinc 
disks,  as  a  telegraph;  so  that  on  July  22, 

1809,  he  could  enter  in  his  diary:  'The 
telegraph  at  last  finished.'  and  on  Mon- 

day, Aug.  28th,  'I  show  my  electric  tele- 
graph at  the  meeting  of  the  Academy.' 

He  had  been  a  member  of  the  Academy  of 
Science  in  Munchen  since  1804.  But  this 

apparatus  was  too  cumbersome  and  com- 
plicated; Sommering  needed  for  each 

letter  that  was  to  be  transmitted  two 

wires,  which  terminated  in  a  vessel  full  of 
sulphuric  acid.  The  current  dissociated 

the  water  of  the  solution,  and  the  gas  bub- 
bles indicated  which  letter  was  intended. 

"It  is  interesting  in  this  connection  to 
note  that  in  the  fall  of  1809  Napoleon's 
personal  physician,  Baron  Larray  (an 

admirer  of  Sommering 's),  came  to  Mun- 
chen, saw  his  telegraph  there  and  laid  the 

invention  before  Napoleon  on  Nov.  5. 

But  just  as  the  latter's  far-seeing  glance 
was  blind  to  Fulton's  invention  of  the 
steam  engine,  so  with  the  telegraph: 

1  Ah,  bah!  cest  une  idee  germanique' — and  that  settled  it. 

"Sommering  himself  did  not  overlook 
the  real  importance  of  the  electric  tele- 

graph; although  his  invention  was  soon 
forgotten,  he  wrote  ten  years  later  to  Sir 

Humphrey  Davy  in  London:  'You  will 
perhaps  live  to  see  the  telegraph  carried 

across  the  Channel.' 
"Despite  the  misfortune  of  the  first 

electric  Fernmelder  (we  have  no  word  for 

this:  'distant  announcer')  Germany 
should  still  have  the  honor  of  the  first 

practical  application  of  the  electric- 
magnetic  telegraph.  The  Gottingen  pro- 

fessors Gauss  (mathematician  and  astron- 
omer) and  Weber  (physicist)  made  in 

1833  a  so-called  needle  telegraph  which, 
with  a  double-wire  conductor,  connected 
the  physical  cabinet  of  the  university 

with  the  astronomical  observatory  out- 
side of  the  city  and  was  the  first  to  be 

used  practically  for  transmitting  char- 
acters. With  this,  the  telegraph  finally 

emerged  from  the  stage  of  a  physical  toy. 

"But  the  discovery  by  the  Dane 
CErstedt  of  the  deviation  of  the  magnetic 
needle  by  the  electric  current  first  gave 
the  possibility  of  the  really  practical 
application  of  the  electric  current  to 

telegraphy.  Four  years  after  the  Gauss- 
Weber  invention,  Professor  Steinheil  con- 

nected the  observatory  in  the  same 
arched  house  in  Munchen  in  which  Som- 

mering was  incited  to  his  discovery,  with 
the  same  Academy  building  in  which  in 
1809  the  first  telegraphic  apparatus  was 
shown  publicly  and  made  the  first  writing 

telegraph.  Steinheil  had  two  bar  mag- 
nets which  bore  on  their  ends  little  colored 

pots  and  which  made  points  or  dots  on  a 
paper  strip  that  was  led  across  them, 
when  the  magnets  came  under  the  influ- 

ence of  the  current.  This  was  the  first 

writing  telegraph,  which,  however,  cer- 
tainly worked  very  slowly  and  awkwardly . 
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"But  Steinheil  made  another  still 

greater  discovery: — that  two  wires  were 
not  necessary,  only  one  for  carrying  the 
current  in  one  direction,  the  return  cur- 

rent being  carried  by  the  earth;  a  dis- 
covery that  remarkably  furthered  the 

introduction  of  the  telegraph. 

"Fourteen  years  later,  July  25,  1837, 
England  celebrated  the  introduction  of 
the  first  electro-magnetic  telegraph  by 
the  experimental  line  of  the  London  ter- 

minus of  the  Northwestern  Railway  with 

a  line  \lA  English  miles  long.  William 
Fothergill  Cooke,  who  made  wax  prepa- 

rations for  the  university  in  Durham,  had 

learned  about  Sommering's  telegraph 
through  Prof.  Munke  in  Heidelberg  and 

the  practical  eye  of  the  Englishman  recog- 
nized at  once  the  remarkable  importance 

of  this  invention.  He  hastened  to  Eng- 
land and  from  then  on  strove  only 

towards  the  one  goal — to  introduce  the 
electric  telegraph  on  an  English  railway. 
Not  until  1837  did  he  succeed  and  then 

only  through  his  connection  with  Wheat- 

stone,  professor  of  physics  at  King's  Col- 
lege, London.  In  June,  1837,  they  took 

out  their  patent  for  the  celebrated  needle 
telegraph,  which  was  not  recording,  but 
made  it  possible  to  work  with  unexampled 

rapidity.  This  apparatus  had  five  verti- 
cal magnetic  needles,  each  pivoted  at  its 

center  and  arranged  beside  one  another; 
the  current  deviated  two  of  them  from 

their  vertical  position  to  left  or  to  right, 
so  that  they  showed  the  various  letters  on 
a  scale  back  of  them.  This  needle  tele- 

graph required,  however,  in  order  to 
move  all  five  needles,  five  or  six  wires. 
But  for  all  that,  this  construction  was 

very  simple  and  the  mechanism  very  sen- 
sitive, even  for  weak  currents;  so  that  the 

Wheatstone  principle  was  utilized  later 
for  cable  telegraphy,  which  can  use  only 
weak  currents.  Here  the  needle  was  fur- 

nished with  a  mirror,  which  made  a  ray 
of  light  vibrate  oh  a  circular  arc  scale 
when  actuated  by  the  electric  current. 

"But  1837  was  the  date  of  still  a  third 
jubilee.  Towards  the  end  of  the  year  the 

German-American  Morse,  during  a  voy- 

age across  the  Atlantic,  made  the  first 

real  recording  telegraph,  which — natural- 
ly after  many  improvements,  and  espe- 

cially after  the  invention  of  the  Morse 

alphabet — was  to  conquer  the  world. 
Here  an  electric  magnet  acted  on  a  lever 
pivoted  in  the  center,  and  bearing  on  its 
other  end  a  recording  point,  over  which 
a  paper  strip  was  fed.  According  as  the 
duration  of  the  current  was  long  or  short, 
the  lever  was  pressed  for  a  long  or  a  short 
time  against  the  paper,  and  this  made 
either  a  dash  or  a  dot.  The  Morse  alpha- 

bet is  composed  of  dots  and  dashes.  The 
Morse  apparatus  leads  all  in  reliability 
and  certainty,  and  for  this  reason  even 

to-day  is  in  use  everywhere ;  it  is  only  re- 
cently that  type-printing  apparatus  have 

commenced  to  be  a  dangerous  com- 

petitor. "So  the  telegraph  is  a  German  inven- 
tion starting  from  the  work  of  Sommer- 

ing,  Gauss,  Weber  and  Steinheil.  Al- 
though the  services  of  Cook,  Wheatstone 

and  Morse  in  introducing  the  telegraph 

in  the  world's  work  are  most  willingly 
acknowledged,  they  are  not  the  inventors 

of  the  telegraph." 
All  of  which  the  translator  respect- 

fully submits  without  further  comment. 

HARDWARE'S  DEBT  TO  THE  FLY 
The  increased  use  of  wire  cloth  during 

recent  years  has  been  promoted  by  the 

public's  attitude  toward  the  fly.  The 
campaign  against  the  fly  has  also  de- 

veloped the  flytrap  and  fly  swatter. 
Millions  of  these  are  made  and  sold  every 
year  and  nearly  every  home  has  one  or 

more  "swatters"  at  hand  during  the 
summer  months.  There  are  in  Chicago 
about  fifteen  companies  engaged  in  the 
manufacture  of  window  and  door  screens, 

making  all  grades  of  screens  and  equip- 
ping houses  and  public  buildings. 

No  other  form  of  service  can  equal 
electricity.  Hence,  no  other  plan  oi  heau 
light  and  power  ran  he  conscientiously 
compared  in  price  with  I  hat  o(  electricity. 
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Having  Their  Pictures  Tak 

HUNTING  DEER  BY  AUTOMOBILE 

Of  course  one  cannot  hunt  deer  with  an 

automobile  in  every  case;  but  where  the 
country  is  open  and  even,  and  you  are  a 
good  enough  driver,  it  is  possible. 

Two  brothers,  in  their  high  powered 
roadster,  sighted  two  deer  a  few  miles 
from  Duluth,  Minn.,  and  gave  chase. 

'It  was  a  snapping  winter  morning,  with 
the  ground  hard  enough  for  speeding. 
Fleet  as  the  deer  were,  they  were  no 
match  for  the  racing  automobile.  After 
a  short  but  hot  pursuit,  the  game  was 
bagged  and  brought  to  the  city  to  have 

a  "picture  taken,"  as  shown  in  the  cut. 

Shot  by  Hunters  in  an  Automobile 

the  rising,  the  turning  and  the  returning 
to  the  gfou.nd  of  the  aeroplane. 

The  horizontal,  vertical  and  elevating 
rudders  are  separately  controlled  by  a 
system  of  coherers,  connected  through 
coils  tuned  to  different  wave  lengths. 

To  start  the  aeroplane  from  rest  the. send- 

ing system  is  tuned  to  the  wave  'length 
of  the  apparatus  controlling  the  motor. 
A  pressure  on  the  key  of  the  wireless  set 
then  starts  the  extra-high  speed  motor, 
(5,600  revolutions  per  minute)  which 
operates  the  driving  propeller.  After 
some  headway  is  gained  the  wave  length 

is  adjusted  to  correspond  with  the  co- 
herers controlling  the  elevating  planes. 

AEROPLANE    CON- 
TROLLED   BY 

WIRELESS 
A  wireless  controlled 

monoplane  is'  shown  in 
the  picture.  ■  It  was  de- 

signed and  built  at  a 

considerable  '  outlay  of 
time  and  money  by  Mr. 
Edward  Koeppel,  a 
former  student  of  the 

School  of  Engineering  of 
Milwaukee.  It  is  com- 

pletely controlled  by 
wireless — the  key  of  the 
wireless  set  controlling 
the  starting  of  the  motor, Wireless  Controlled  Aeropiane 



vni 

h  ■  -■--■  ■-.--  ......  .  „  .  .  ■  «  w  ,-■-■-. 

Mother  Love 
BY  EDNA  FRANCES 

As  Bob  Glanced  into  the  Eyes  of  the  Maid  He  Was  Astonished  to  Find  Her  Exceedingly  Beautiful " 

"Hello,  mother  mine,"  "Hello,  dad," 
happily  shouted  Bob  Wisner  as  he  rushed 
into  the  house  and  seized  both  of  his 

proud  and  happy  parents  in  his  arms, 
giving  them  a  bcarlikc  hug. 

"And  where's  that  kid  brother  of 

mine?"  he  demanded,  as  he  swept  the 
room  with  his  eyes. 

Bob  was  just  home  from  college,  and 

was  naturally  eager  to  see  the  whole  fam- 
ily immediately  upon  his  arrival.  The 

"kid  brother,"  referred  to  by  Bob.  was 
by  all  odds  his  favorite,  and  Bob  looked 
eagerly  forward  to  the  lime  when  he 
should  grow  up  sufficiently  to  be  inter- 

ested   in    all    o\'    Hob's    exploits    at    eol- 
765 
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lege,  to  hear  tales 
of  the  gridiron  and  the 
diamond,  the  frat  life 
and  the  college  customs. 

"Mary,  bring  Buddy 
in,"  called  Mrs.  Wisner, 
and  a  moment  later  the 

curtains  parted  and  a 
trim,  black  gowned  maid 
stepped  into  the  room 
with  little  Buddy  Wis- 

ner in  her  arms. 

"Lo  Bob,"  shouted 
the  little  fellow  in  high 

glee. 
"Hello,  Bud,"  re- 

sponded Bob,  as  he 
swept- his  brother  up  in 
his  arms  and  deposited 

him  on  the  table.  "  Gee, 
but  you've  been  grow- 

ing," and  he  stepped  off 
a  few  feet  to  take  in  at 

a  glance  the  change  in 
his  brother  since  last  he  had  seen  him. 

"Buddy  and  Mary  are  the  best  of 
friends,"  explained  the  mother  as  she 
introduced  her  son  to  the  newly  engaged 
maid.  As  Bob  glanced  into  the  eyes  of 
the  maid,  he  was  astonished  to  find  her 
exceedingly  pretty.  Her  eyes  were  soft 
and  brown,  her  hair  fluffy  and  raven 
black  in  color,  while  her  whole  face 
possessed  a  most  piquant  charm.  Bob 
almost  instantly  decided  that  he  must 
know  more  of  Mary. 

"Lets  go  play  horse,"  urged  Buddy, 
who  recalled  some  exciting  rides  on  the 
back  of  his  stalwart  young  brother,  dur- 

ing the  Christmas  vacation,  when  Bob 
had  made  his  last  visit  home. 

"All  right,  Buddy,  suppose  we  do," 
laughed  Bob,  as  he  picked  the  young- 

ster up  and,  preceded  by  Mary,  strolled 
off  into  the  nursery. 

The  little  romance  which  began  that 
afternoon  hurried  along  to  a  climax. 
Bob  became  a  regular  visitor  at  the 
nursery  and  as  the  days  passed  he  spent 
more  and  more  time  amusing  Mary 
and  less  and  less  in  entertaining  Bud. 

A  Vision  Appeared  to  the  Grieving  Parents  in  which  They  Seemed  to  See 

Enacted  Again  a  Little  Scene  " 

The  maid  proved  herself  to  be  a  girl 
as  clever  and  capable  as  she  was  pretty, 
so  that  it  was  small  wonder  Bob  fell  in 

love  with  her.  Though  at  first  she  dis- 
couraged his  advances,  arguing  that  she 

was  far  beneath  his  station  in  life  and 

that  only  unhappiness  could  follow  even 
the  most  innocent  kind  of  a  flirtation 

between  them,  Bob  became  so  persistent 
that  she  was  fairly  swept  off  her  feet  by 
his  courting  and.  at  length,  admitted 
that  she  loved  him. 

Though  Mary  and  Bob  made  little 
attempt  to  conceal  their  steadily  growing 
affection,  neither  Mr.  nor  Mrs.  Wisner 
seemed  aware  of  what  was  occurring  in 
their  home.  The  summer  flew  by  on 
wings  of  love  and  the  day  on  which  he 
must  return  to  college  arrived  for  Bob 
ere  he  realized  it. 

He  and  Mary  had  been  quietly  married 
at  a  little  country  parsonage,  following 
an  auto  trip  taken  by  the  entire  family, 
but  they  decided  to  keep  it  secret  until 

after  Bob's  graduation,  for  Bob  expected 
to  be  taken  into  the  firm  by  his  father, 
and  he  feared  lest  he  might  be  cast  out 
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into  the  world  should  his  parents  learn 
he  had  been  so  hasty  as  to  marry  before 
completing  his  education.  Bob  was  not 
in  any  sense  ashamed  of  Mary,  but  he 
knew  they  had  been  impetuous  and  Mr. 

Wisner  was'  a  man  who  was  set  in  his 
ideas  and  opinions,  and  certainly  his 
plans  for  Bob  included  no  such  thing  as 
a  home  and  wife,  until  after  he  had  safely 
established  himself  in  business. 

Though  it  was  hard  for  Bob  to  leave 
his  bride  of  but  a  few  weeks,  they  both 
decided  it  was  the  best  way,  so  Bob 
went  back  to  complete  his  senior  year  in 
college,  while  Mary  continued  her  care 
of  Buddy  and  as  she  hugged  him  to  her 
breast  her  mind  was  busy  with  a  secret 
she  feared  it  would  be  difficult  to  keep. 

A  few  short  weeks  before  Commence- 
ment Day,  Bob  received  a  brief  message 

from  Mary  that  upset  all  his  plans  for 
graduation.  Though  the  note  was  but  a 
few  lines  in  length,  it  told  Bob  a  lengthy 
story,  that  made  him  realize  for  the  first 
time  how  unfair  he  had  been  to  his  little 
bride. 

Mary  was  writing  from  her  own  home, 
and  explained  that  her  sudden  illness 

and  Mrs.  Wisner 's  insisting -upon  calling 
a  physician  to  attend  her,  had  revealed 
the  secret  she  had  been  trying  so  hard  to 
keep.  Though  Mrs.  Wisner  was  inclined 
to  believe  the  worst  of  her,  Mary  still 
remained  loyal  to  her  promise  and  said 
nothing  concerning  Bob  and  the  hasty 
marriage  in  the  country  parsonage. 
Shocked  and  scandalized  as  she  had 

never  been  before,  Mrs.  Wisner  had 

insisted  upon  Mary's  going  to  her  own 
home  without  delay,  so  all  her  little 
personal  effects  had  been  packed  up  and 
moved,  and  now  Mary  was  writing  Bob 
to  know  when  he  was  coming  to  her. 

To  Bob's  credit  be  it  said,  he  responded 
instantly.  Leaving  college  that  same 
afternoon  he  boarded  a  train  for  home, 
and  went,  first  of  all,  straight  to  his  own 
people.  Bob  felt  that  once  he  had  told 
them  the  whole  truth  and  explained 
everything,  assuming  all  the  blame  I  hey 
might  feel  inclined   to  heap  upon  him, 

that  both  he  and  Mary  would  find  a 
refuge  there.  In  this  surmise  he  was 
disappointed,  however,  for  after  his 
parents  had  listened  in  horror  to  his 
story,  they  not  only  refused  to  consider 
his  bringing  his  wife  to  their  home,  but 
even  forbade  him  to  go  to  her. 

Bob's  college  airs  fell  away  from  him 
like  a  cloak  in  that  hour,  and  he  became 

a  sturdy,  self-reliant  man,  instead  of  a 
callow  youth.  Though  they  used  every 
sort  of  argument  to  dissuade  him,  Bob 
was  adament  in  his  resolve  to  go  to  Mary 
with  the  least  possible  delay  and  though 
his  father  told  him  that  if  he  left  the 
house  he  might  expect  to  be  entirely  cut 
off  from  his  own  people,  Bob  marched 

grimly  forth  and  set  our  for  Mary's humble  home. 

It  was  there,  weeks  later,  and  fully  a 
fortnight  following  the  birth  of  his  own 
little  son,  that  news  came  to  Bob  of  the 
death  of  his  little  brother.  Following 
the  departure  of  Mary  the  little  chap  had 
grown  ill,  and  finally  pined  away. 

Though  skilled  physicians  were  sum- 
moned and  everything  known  to  medical 

science  was  done,  Buddy  continued  to 

grow  worse,  until  at  last  he  was  sum- 
moned by  the  Grim  Reaper  and  his  baby 

soul  slipped  silently  out  into  the  night. 

Bob  and  A'fary  first  learned  of  Buddy's 
death  when  they  accidentally  read  the 
death  notice  in  a  newspaper,  then  over 

a  week  old.  "Why  the  funeral  is  over 
by  this  time,"  gasped  Bob,  his  body 
shaken  with  silent  sobs,  "and  to  think 

we  never  knew  until  now." 
"Poor  little  Buddy,"  sighed  Mary. 

"He  was  always  a  frail  lad,  and  oh,  how 
he  longed  for  your  return  from  college. 
Dear  little  chap,  he  could  hardly  wail 

for  you  to  come  home  again." 
"Oh,  it  must  have  nearly  killed  dad 

and  mother,"  sobbed  Bob.  "Their  whole 
life  was  wrapped  up  in  Bud,  and  especially 

so  since  I  disappointed  them.  Oh  I'd 
have  given  anything  to  have  had  this 
news  in  time  to  go  home,  so  as  lo  he  with 
them  in  their  honrs  of  grief  and  sorrow. 

I'm  sure  it  wouldn't   have  mattered  to 
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'  A  Look  of  Perfect  Understanding  in  Their  Eyes 

them,  then,  if  I'd  have  come  back. 
They'd  surely  have  taken  me  in.  Mary, 
dear,  do  you  suppose  it's  too  late  yet?" 

"Too  late?"  queried  Mary. 
"Yes.  Suppose  you  and  I  were  to  go 

to  them  now — to  go  to  them  with  our 

own  little  chap.  Don't  you  suppose 
they'd  welcome  him,  and  eventually  let 
him  creep  into  Buddy's  place  in  their 

hearts?" 
"Oh,  Bob,  do  you  really  think  so?" 

cried  Mary,  now  aglow  with  excitement. 

"  Do  you  really  think  they  would?  " 
"It's  worth  trying  anyway,"  answered 

Bob,  as  he  hustled  Mary  into  her  wraps 
and  telephoned  for  a  taxicab. 

Meanwhile  all  was  gloom  and  sadness 

in  the  home  of  the  Wisner's.  Though 
several  days  had  passed  since  little 
Buddy  had  been  laid  to  rest,  neither  of 

^=^3a|  his  parents  had  in  any I  measure  recovered  from 
4>|  the  shock  they  received 

when  the  little  life  went 
out.  In  her  boudoir  the 
mother  sat  alone  and 

grieved,  a  baby  shoe 
clutched  tightly  in  her 

hand;  she  glanced  at  the 
little  boot,  but  her  eyes 

so  quickly  filled  with 
tears  as  to  obscure  it 
from  her  vision,  and 

again  she  was  shaken 
with  sobs. 

In  his  bedroom,  just 

adjoining  that  of  his 
wife,  Mr.  Wisner  brooded 
over  another  baby  shoe, 

the  companion  to  the 
one  his  wife  treasured. 

Though  his  eyes  were  not 
obscured  with  tears  his 

grief  was  as  great  as 
that  of  his  helpmate. 

Buddy  had  meant  every- 
thing to  him,  especially 

after  the  last  interview 

with  Bob,  and  when  the 
little  chap  slipped  out 

upon  that  journey  from 
which  no  traveler  has  ever  returned,  it 

seemed  as  though  the  strong  man's  heart would  break. 

Shortly  after  the  taxicab,  containing 
Bob  and  Mary,  drew  up  in  front  of  the 
house  and  the  two  young  people  hastened 
within  and  up  to  the  nursery,  a  vision 
appeared  to  the  grieving  parents,  in  which 
they  seemed  to  see  again  enacted  a  little 
scene,  which  had  occured  shortly  after 
Bob  had  stormed  out  of  the  house. 

Together  they  had  gone  into  Buddy's 
nursery  and,  father  on  one  side,  and 
mother  on  the  other,  had  awakened  the 
little  chap  to  slip  upon  his  feet  the  tiny 

pair  of  shoes  that  now  they  were  treasur- 
ing as  a  last  memento  of  their  happiness. 

Buddy  had  awakened,  to  yell  with 
delight  over  the  new  shoes,  and  a  smile 
of  pleasure  crossed  the  faces  of  his  parents 
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as  they  witnessed  his  appreciation  of  the 
new  footwear.  Reverently  they  kissed 
the  baby  shoes  and  then  stole  away, 
leaving  the  little  fellow  to  drift  back 
into  the  land  of  dreams. 

As  the  vision  faded,  each  was  actuated 

by  the  same  impulse — a  desire  to  glance 
as  usual  into  the  nursery  as  though  to 

say  "goodnight,"  for  the  vision  had  been 
so  real  as  to  lead  them  almost  to  believe 

that  Buddy  was  still  with  them. 
Hearing  them  coming,  Bob  and  Mary 

stole  into  the  shadows,  leaving  their 

own  little  one  snugly  reposing  in  Buddy's 
bed.  Softly  the  parents  entered,  and 
presently  first  one  and  then  the  other 
started  back,  as  the  infant  on  the  bed 
met  their  startled  glances.  Each  was 
dazed  at  finding  a  real  baby  in  the  room 
and  for  a  moment,  could  hardly  believe 
it  true.  Pleasure  undoubtedly  mingled 
with  the  surprise  on  their  faces,  how- 

ever, and  seeing  this,  Bob  and  Mary 
stole  silently  forth  from  their  hiding 
places. 

"Bob!  You  here? "  gasped  Mr.  Wisner 
in  surprise. 

"My  boy,"  cried  Mrs.  Wisner,  as  she 
burst  into  tears. 

Almost  unconscious  of  what  she  was 

doing,  Mrs.  Wisner  held  out  her  arms  to 
Mary  and  when  the  girl  had  moved 
over  to  her,  and  nestled  close  beside  her, 
the  two  turned  their  attention  to  the 

bed  on  which  Mary's  child  so  peace- 
fully slept. 

Bob's  father  slid  an  arm  across  the 
shoulders  of  his  son  and  his  eyes  un- 

doubtedly evidenced  the  fact  that  he 
was  glad  to  have  Bob  back  with  him. 
Glancing  across  at  his  wife,  Mr.  Wisner 

beheld  the  baby  shoe  in  her  hand.  Look- 
ing down,  he  became  aware  of  the  fact 

that  Buddy's  other  shoe  was  in  his  own 
hand. 

Stepping  softly  up  to  the  bedside, 

Bob's  father  slipped  the  shoe  he  held 
onto  the  tiny  foot  of  his  little  grandson. 

Prom  the  other  side  appeared  Bob's mother  and  the  other  shoe  went  on. 

Realizing  what  it  meant,  Bob  and  Mary 

moved  nearer,  a  look  of  perfect  under- 
standing in  their  eyes. 

TROUPING  WITH  A  CIRCUS 

While  producing  the  two  part  drama 

"The  Clown's  Daughter,"  Edgar  Lewis 
and  a  company  of  Reliance  players  spent 

several  days  with  Sig.  Sautelle's  circus 
and  all  hands  seem  to  have  enjoyed  the 

experience  immensely.  The  circus  per- 
formers were  just  as  interested  in  acting 

before  the  camera  as  the  Reliance  players 
were  in  being  temporary  members  of  the 

big  show. 
Since  Director  Lewis  is  an  old  hand  at 

anything  connected  with  the  canvas  and 
the  sawdust,  some  excellent  results  were 
obtained  during  the  making  of  the  picture 
the  Reliance  people  came  to  take.  Norma 
Phillips,  leading  woman,  tried  her  luck 
as  a  circus  rider  as  called  for  by  her  part, 

which  was  that  of  a  clown's  wife.  George 
vSiegman,  leading  man,  discovered  that 

he  was  a  good  "spieler"  and  was  given 
ample  opportunity  to  practice  spell- 

binding on  a  sure  enough  circus  crowd. 

MORE  KEARTON  PICTURES  TO 

COME 

James  Barnes  and  Cherry  -Kearton, 
famed  photographers  of  jungle  scenes 
and  out-of-the-way  corners  of  the  earth, 
are  on  their  way  to  Africa  where  they 
plan  to  take  moving  pictures  of  rare 
beasts,  especially  of  the  water  buffalo, 
the  bonga,  various  species  of  the  gorilla 
and  the  okapi,  the  latter  of  which  no 

white  man  has  ever  seen  alive.  Much ' 
time  will  be  devoted  to  the  gorilla  family 
and  a  search  made  for  a  sj  >ecies  of  monkey 
midway  between  the  chimpanzee  and  the 
gorilla  and  they  will  also  endeavor  to 
secure  pictures  of  the  pigmy  amphibious 
elephant,  which  was  recently  reported 
as  having  been  seen  in  that  conn  try. 

Their  equipment  includes  several  phono- 
graphs and  an  al  tempt  will  be  made  to 

secure  records  ol  native  songs  and  animal 
cries. 
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POPULAR  PLAYERS  OFF 
THE  STAGE 

Kinemacolor  has  been  quietly  busy  for 
some  time  in  filming  the  celebrities  of  the 
legitimate  theater  in  their  hours  of  ease  and 
recreation  for  a  series  of  natural  colored 

films  to  be  known  as  "Popular  Players  Off 
the  Stage."  The  actors  are  enthusiastic 
over  the  opportunity  of  having  themselves 
photographed  in  all  the  colors  of  nature, 
exactly  as  their  friends  know  them,  while 
the  ladies  of  the  theater 

are  equally  keen  over  ha  v-     Rif"d  Harding  
Davis ^    .      J  and   Mrs.  Davis  (Bessie 

ing    their    COStumeS,    COm-       McCoy)  at  Their  Summer 

Raymond  Hitchcock 
and  Flora  Zabelle 
(Mrs.  Hitchcock) 
at  Their  Summer 

Home,  Great 
Neck,  L.  I. 

plexions,  colors  of  hair  and  eyes,  etc., 
preserved  for  future  generations  in  such 
an  attractive  form. 

Among  those  already  captured  are 

Richard  Harding  Davis  with  his  charm- 
ing wife,  Bessie  McCoy,  Raymond  Hitch- 

cock and  Flora-  Zabelle  "(Mrs.  Hitch- cock), Weber  and  Fields,  Eddie  Foy  and 

the  seven  little  Foys,  Lillian  Russell, 
and  Blanche  Ring.  A  representative  of 
the  Kinemacolor  Company  met  Anna 
Held  at  the  pier  when  she  last  arrived 
from  Europe  and  promptly  secured  a 
contract  to  film  her  in  the  numerous 

new  costumes  she  brought  from  Paris, 
including  the  diamond  studded  stockings. 
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which  cfeated  such  a  sensation  during 
her  London  appearances. 

Bernstein  said  to  "Bob,"  but  since  that 
day  he  has  been  a  changed  animal  and 
now  is  one  of  the  most  patient  and  docile 

BUFFALO    BILL'S    ELEPHANT    IN 
PICTURES 

The  West  Coast  organization  of  the 
Universal  Film  Manufacttiring  Company 
has  for  several  weeks  been  hard  at  work 

on  a  series  of  animal  pictures,  in  which 
beasts  of  the  jungle  play  an  important 
part.  A  little  over  a  month  ago,  when 
the  Buffalo  Bill  Wild  West  show  broke 

up  in  Denver,  the  Universal  arranged  for 
the  purchase  of  several  of  their  animals, 

and  among  others,  "Bob,"  a  rather  un- 
certain tempered  elephant,  was  secured. 

Following  his  arrival 

at  Universal  City,  Cali- 

fornia, "Bob"  became 
even  more  sulky,  and 
showed  little  inclina- 

tion to  cultivate  the 

society  of  humans.  Is- 
adora Bernstein,  a  gen- 
eral manager  of  the 

western  Universal 

Company,  heard  of 
"Bob's"  distaste  for 
company  and  went  out 
to  call  upon  him.  Mr. 
Bernstein  had,  several 
times  in  the  past,  shown 

himself  capable  of  mak- 
ing friends  with  the 

wild  animals  on  the 

Universal  ranch ;  never- 
theless, much  anxiety 

was  expressed  for  his 
safety  when  he  calmly 

walked  into  "Bob's" 
enclosure  and  began  to 
talk  to  the  huge  pachyderm.  Outside,  a 
little  crowd  of  curious  folks  waited,  half 
expecting  to  hear  cries  for  help,  but, 
instead,  they  shortly  heard  playful  trum- 

petings,  and  soon  afterwards  "Bob" 
came  walking  out  with  Mr.  Bernstein 

astride  his  back,  as  shown  in  the  accom- 
panying cut. 

Nobody    knows    exactly     what     Mr. 

Isadore  Bernstein  Emulates  "  Alkali  Ike,' 
Different  Animal 

of  all  the  beasts  aj 
films. 

(earing  in  Universal 

Miss  Ruth  Stonelumso,  who  for  a  long 

time  has  been  the  popular  Essanay  lead- 
ing woman,  announced  recently  that 

she  will  shortly  retire  from  the  pictures 

to  marry  and  assume  house -wifely 
activities. 
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Beautiful  Exteriors  Were  Snapped  on  the  Magnificent  Estate  of  a  Wealthy  New  Yorker 

GERTRUDE  HOFFMAN  DANCERS   IN 
"THE  GRECIAN  VASE" 

Several  of  Gertrude  Hoffman's  cele- 
brated dancers  were  specially  engaged  to 

take  part  in  the  garden  scenes  of  the 

Edison  film  entitled  "The  Grecian  Vase," 
and  the  exquisite  exteriors  were  snapped 
on  the  magnificent  estate  of  a  wealthy 
New  Yorker,  thereby  lending  their  purely 
Grecian  atmosphere  to  the  irresistible 
enchantment  of  the  fantasy.  The  beauty 
and  grace  of  the  experienced  dancers  still 
further  enhances  the  e&h  otiveness  of  the 

picture. 
The  story  is  that  of  a  sculptor  who  falls 

in  love  with  a  beautiful  woman  on  a 

Grecian  vase.  The  vase  is  accidentally 

shattered,  but  the  woman's  head  is 
preserved,  and  he  dreams  that  the  lady 
comes  to  life,  transporting  him  to  the 

days  when  the  nymphs  danced  in  ex- 
quisite fields  and  gardens  to  the  intoxicat- 

ing pipes  of  Pan.     Through  these  fields 

they  wander  together,  the  artist  wooing 
the  woman,  who  seer,  as  obdurate  as 

she  did  upon  the  vase  —  but  far  more 
enchanting. 

At  last  she  seems  Don  the  point  of 
yielding,  when  u.  j  dream  fades  and  the 
sculptor  awakens.  His  disappointment, 
however,  is  made  less  keen  by  the  receipt 
of  a  note,  stating  that  one  of  his  statues 
has  been  accepted  at  a  enerous  figure. 
Overjoyed  at  the  news,  and  still  under 
the  influence  of  his  dream,  he  carves  a 
marvelous  life  size  statue  of  the  lady  of 
his  dreams,  which  brings  him  both  fame 
and  wealth. 

"NIGHTIE"   BOOSTED  HER  INTO 
COMEDY 

If  you  are  in  doubt  as  to  whether  or 
not  peculiarly  funny  things  happen 
around  motion  picture  studios,  just  listen 
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When  the  Nymphs  Danced  in  the  Exquisite  Fields  to  the  Intoxicating  Pipes  of  Pan 

to  what  happened  to  Miss  Annie  Edney 
before  she  joined  the  Essanay  comedy 

company.  Miss  Edney  says:  "I  was  a 
visitor  at  the  Chicago  studio  one  morn- 

ing when  a  producer  grabbed  me  by  the 
arm  and  yelled  something  about  my 
getting  into  a  nightgown.  I  never  was  so 

dumfounded  in  my  life,  but  full  of  excite- ' 
ment  and  wondering  what  might  follow, 
I  sought  out  one  of  the  actresses  and 
asked  if  I  might  borrow  something  that 
would  do  for  a  nightgown.  This  happened 
to  be  Miss  Hennessy.  (Miss  Hennessy 

stands  about  four  feet,*  four  and  one  half 
inches.  Miss  Edney's  height  is  five  feet, 
nine  and  one  half  inches.)  The  nightie  was 
a  little  short  of  what  I  had  expected,  but 
as  the  producer  had  almost  demanded 
that  I  get  into  a  nightgown  I  carried  out 

instructions  to  the  letter." 
When  Miss  Edney  finally  arrived  on 

the  studio  floor  there  was  a  riot.  So  funny 
did  she  look  that  she  was  immediately 
cast  for  a  part  in  the  comedy  attraction 
being  produced  on  the  floor. 

''So  you  see  an  accident  sometimes 
helps  one  in  landing  in  the  moving 

picture  game,"  concluded  Miss  Edney, with  a  smile. 

As  a  matter  of  fact,  the  producer,  who 

asked  Miss  Edney  to  don  a  nightgown, 
mistook  her  for  one  of  the  actresses  in 

his  company,  but  he's  awfully  glad  he 
made  the  mistake,  now,  because  she  is 
doing  splendid  work  in  the  comedy 
company,  as  you  will  agree  if  you  watch 
her  work  on  the  screen. 

ALICE  WASHBURN'S  HATS 
Thousands  of  people  in  all  parts  of  the 

country  have  laughed  with  and  at  Alice 

Washburn,  the  Edison  Company's  char- acter woman.  It  would  be  difficult  to 

say  just  what  constitutes  the  funniest 

part  of  Miss  Washburn's  make-ups  and 
general  behavior  before  the  camera,  but 
it  is  certain  that  her  ridiculous  hats  are 

the  cause  of  many  a  laugh.  The  clever 
Edison  comedienne  has  made  a  study  of 

hats,  much  to  the  disgust  of  many  women 
of  all  shapes  and  ages,  whom  she  has 
sometimes  followed  for  blocks,  in  order 
to  note  the  details  of  their  picturesque 
headgear. 
When  a  very  young  girl  she  became 

acquainted  with  a  milliner,  who  catered 

to  women  o(  distinctly  "newly  rich" tastes,  and  it  was  this  acquaintance 
which    first  awoke  her  to  a  realization  of 
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the  comedy  possibilities  in  the  feminine 
hat.  Miss  Washburn  spends  a  great  deal 
of  her  time.,  outside  the  studio,  on  the 
lower  East  side  of  New  York,  simply 
walking  about  with  a  notebook  in  her 
hand,  sketching  the  marvelous  creations 
which  everywhere  offend  the  eye.  So  it 
is  that  Miss  Washburn  is  never  at  a  loss 

for  a  hat  to  go  with  any  of  her  ridiculous 

character     make-ups. 

Furthermore,  do  you  know  that  the 
deaf  mutes  have  the  advantage  of  you  at 
the  picture  show?  That  where  you  have 
to  supply  the  dialogue  from  your  own 
imagination,  the  deaf  mute,  if  he  is  any- 

thing of  a  "lip  reader,"  can  actually  see 
the  actors  talk.  Conditions  for  lip 
reading  at  the  picture  theaters  are  well 
nigh  perfect.     The  lighting  of  the  scenes 

NOT  ALL   FUN 

The  life  of  the  photo- 

player  isn't  all  fun  as 
the  accompanying  pic- 

ture will  clearly  prove. 
This  was  only  one  of  the 
trying  incidents  that 
Edwin  August  of  the 
Universal  Film  Manu- 

facturing Company  and 
his  associates  encoun- 

tered while  on  their  way 
recently  from  Universal 
City  to  Auzusa,  Calif. 
In  fact  they  were  a  sorry 
looking  lot  when  they 
reached  their  destina- 

tion after  a  long  but  eventful  tour.  The 
players  shown  are  Edwin  August,  Iva 
Shepard,  Mollie  Sherwood,  Alice  Rhodes, 
Chance  and  A.  W.  Caldeway,  and  they 
are  located  for  a  time  at  what  is  known  as 

the  Fallows  Camp,  which  is  in  the  heart 
of  the  beautiful  foothills  of  California. 

There  they  will  stage  a  number  of  photo- 
plays, the  scenarios  for  which  Mr. 

August  took  with  him. 

SEEING  THE  ACTORS  TALK 

Did  you  ever  stop  to  think  what  the 
pictures  mean  as  an  amusement  for  the 
deaf?  Can  you  imagine  what  a  vast 
field  of  entertainment  the  films  offer 

those  unfortunates  who  are  deprived  of 
their  hearing,  and  so  are  unable  to 
appreciate,  in  full,  the  average  theatrical 
attraction  or  musical  comedy  that  you 
so  much  enjoy? 

f  the  Trying  Incidents  Enroute  to  Auzusa 

is  of  the  best  and  the  performers  are 
trained  to  exaggerate  the  movements  of 
the  lips,  so  that  one,  with  any  experience, 
can  read  every  word  the  players  utter. 

Some  mighty  funny  incidents  are  noted, 

too.  The  lip  readers  "get"  many  things 
not  intended  for  the  audience.  "Be 

careful,  you  idiot!"  remarks  the  heroine 
of  a  picture  drama,  as  she  nestles  confiding- 

ly in  her  lover's  arms,  "or  you'll  have  my 
hair  down  next."  Another  leading  wom- 

an, resenting,  it  seems,  the  realism  with 
which  her  fellow  performer  enacts  his 
r61e,  threatens  to  box  his  ears  if  he  dares 
to  kiss  her  again.  That  the  threat  is 
given  with  the  coyest  of  upturned  glances 
and  the  sweetest  of  smiles  does  not  de- 

tract in  the  least  from  the  force  of  the 
remark. 

Celebrities,  who  have  been  filmed  for 
some  one  of  the  several  animated  week- 

lies, often  have  had  their  passing  remarks 
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preserved  for  all  time,  for  those  who  have 

the  eyes  to  see.  That  "Votes  for  Wom- 
en" should  be  seen  on  Mrs.  Pankhurst's 

lips,  while  she  was  being  cinemato- 
graphed,  is  perhaps  not  surprising,  but 
some  of  the  other  notables  more  often 

than  not  pass  remarks  not  exactly  com- 
plimentary to  the  camera  man. 

"Bother  these  fellows!"  said  Winston 
Churchill  as  he  was  snapped,  not  long 
ago.  Secretary  of  State  Bryan  quite 

plainly  remarked  the  other  day,  "Hurry 
up,  boys,  I've  got  to  catch  my  train." 
The  bridegroom  at  a  recent  society 
wedding  caused  a  decided  smile  to  run 
over  the  faces  of  those  who  saw  him  in 

pictures,  when  he  said  to  his  bride,  as 

they  were  leaving  the  church,  "Best 
smile  now.  Here's  where  we've  got  to 
try  and  look  pretty."    And  the  bride  did. 

film  "The  Pied  Piper  of  Hamelin,"  which 
of  course  is  a  film  version  of  the  nursery 
story  of  the  same  name,  which  chronicles 
the  adventures  of  the  Pied  Piper  in 
freeing  the  ancient  city  of  Hamelin  of 
its  rats,  erected  an  entire  village  in  a  big 
meadow  adjoining  their  studio,  and  in 
this  village  the  players  enacting  the  role 
of  the  village  burgomaster,  the  Pied  Piper 
and  the  score  or  more  of  citizens  and 
residents  of  Hamelin  made  their  quarters. 

The  day  following  the  completion  of 
the  village  by  the  stage  carpenters  and 
scene  shifters,  and  after  only  one  or  two 
of  the  scenes  had  been  taken,  a  storm 
came  up  which  demolished  the  greater 
part  of  the  little  city  and  necessitated 

another  day's  work  on  the  part  of  the 
stage  crew. 

YE  ANCIENT  VILLAGE  OF 
HAMELIN 

Some  idea  of  the  extent  to  which  a 

film  manufacturer  will  go  in  producing 
picture  backgrounds  can  be  obtained  from 
a  glance  at  the  illustration  shown  below. 
The   Edison   Company  in   preparing  to 

J.  Warren  Kerrigan,  leading  man  of  the 
American  Film  Manufacturing  Company, 
is  shortly  to  appear  in  a  series  of  costume 

pictures  of  the  period  of  "The  Three 
Guardsmen."  Kerrigan  will  appear  as  a 
swashbuckling  cavalier,  similar  to  the 

famous  D'Artagnon,  in  the  entire  series. 
The  first  picture  will  be  called  "The 
Adventures  of  Jacques." 

Village  of  Hamelin  Constructed  at  the  Edison  Plant  for  tlve  Production  of  the  "  Pied  Piper 



MRS.  FISKE  APPEARS  IN  FILMS 
The  Famous  Players  Film  Company, 

of  New  York  City,  headed  by  Adolph 
Zukor,  and  of  which  Daniel  Frohman  is 
managing  director,  did  the  world  a  great 
service  when  they  presented  in  motion 
pictures  such  stars  as  Sarah  Bernhardt 

as  "Queen  Elizabeth"  and  James  K. 
Hackett  in  "The  Prisoner  of  Zenda, "  as 
each  of  these  productions  is  undoubtedly 
a  masterpiece  of  its  kind.  But  now  they 

been  chosen  with  rare  good  judgment. 
Some  of  the  scenes  of  rural  life — of 

meadow,  stream  and  hill — will  linger 
long  in  the  memory,  even  in  the  memory 
of  those  who  see  many  pictures.  The 

photography  matches  the  locations.  ■  Not 
only  was  it  exceptional  in  quality  but  by 
reason  of  the  unusual  skill  displayed  in 
the  filming  of  sunsets  and  cloud  effects, 
it  will  stand  in  a  class  bv  itself 

;  Crick's  Storv  Pains  Tess."     Mrs.  Fiske  in  "  Tess  of  the  D'Urbe 

have  gone  still  farther  and  offer  Mrs. 

Fiske  in  a  film  version  of  "Tess  of  the 
D'Urbervilles." 

Those  who  were  privileged  to  witness 
the  initial  production  of  this  film  will 
tell  you  that  there  was  never  a  moment 
when  the  interest  slackened,  so  great  is 
the  art  of  the  famous  actress  who  enacts 

the  role  of  "Tess."  The  unfolding  of  the 
story  of  Thomas  Hardy  was  followed 

by  a  silence  that  in  itself  is  the  best  in- 
dication of  the  spell  thrown  over  the 

entire  house  by  the  film  drama. 
The  support  given  Mrs.  Fiske  is  in  all 

cases  excellent  and  the  backgrounds  have 

PICTURES  DISCLOSE  LONG  LOST 
BROTHER 

During  the  exhibition  of  the  "Quo 
Vadis?  "  film  at  the  Whitstable,  England, 
moving  picture  theater,  a  visitor  became 
greatly  agitated  and  was  so  overcome  by 
emotion  that  he  fainted,  and  had  to  be 
carried  from  the  building.  When  he 
recovered  it  was  ascertained  that  in  one 

of  the  actors  in  the  scenes  depicted  the 
visitor  had  recognized  a  brother  who  went 
to  Italy  twelve  years  ago,  and  had  not 
since  been  heard-  of ;  A  reunion  between 
the  brothers  has  been  arranged. 
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SEVERE  TEST  OF  A  PLAYER'S  ABILITY 
Not  so  very  long  ago,  Irving  Cum- 

mings,  leading  man  of  the  Reliance  Film 
Company,  assumed  a  r61e,  or  rather  a 
series  of  roles,  in  a  motion  picture,  which 
put  his  art  to  the  severest  test  it  has  ever 
undergone.  The  story  was  called 

"Ashes,"  and  Mr.  Cummings  is  first  seen 
as  an  old  man  of  "four  score  years  and 
ten"  giving  a  dinner  to  the  memories  of 
the  five  sweethearts  of  his  youth.  At 
each  cover  of  the  banquet  table  has  been 

placed  a  bouquet  of  his  sweetheart's 
favorite  flowers,  and  as  in  passing  about 

then  as  a  soldier  of  25  or  thereabout,  as 
a  middle  aged  business  man,  and,  last, 
as  a  man  of  50,  whose  locks  are  beginning 
to  be  silvered  with  age.  Five  different 
leading  women  appeared  opposite  Mr. 
Cummings,  each  enacting  the  part  of 
one  of  his  former  sweethearts.  They  were 
Bobbie  Robbins,  Norma  Phillips,  Edgena 
DeLespine,  Rosemary  Theby,  and  Irene 
Howley. 

As  the  last  love  story  fades  from  the 
screen  and  Cummings,  as  the  old  man, 
rises  to  toast  his  loves  of  days  gone  by, 

Irving  Cummings  as  Waverley  Toasting  the  Shades  of  His  Five  Former  Sweethearts 

the  tabic,  he  picks  up  each  bunch  of 
posies  and  gazes  fondly  at  the  delicate 

petals,  the  face  of  his  long  lost  love  ap- 
pears in  the  center  of  the  bouquet,  fol- 
lowed by  the  story  of  his  love  affair  with 

her,  told  in  pictures. 
In  the  stories  of  the  five  love  affairs, 

Mr.  Cummings  had  to  appear  first  as  a 
mere  youth,  next  as  a  young  college  man, 

each  sweetheart  appears  in  the  form  of  a 
vision  and  answers  his  toast  to  her  with 

upheld   glass. 
Startled  by  the  realistic  vision,  the 

old  man  falls  across  the  banquel  table, 
dead.  An  overturned  candle  sets  fire 

to  the  draperies  and  before  many 
minutes  each  flower  is  reduced  to  a  cold 

little  heap  o(  ashes. 
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EXPERIENCES    OF   A    PATHE 
CAMERA  MAN 

Blazing  new  trails  in  Glacier  National 
Park  with  a  motion  picture  camera  was 
the  recent  experience  of  Ralph  R.  Earle, 

Pacific  Coast  representative  of  Pathe's 
Weekly.  While  in  the  vicinity  of  Glacier 
Park  to  secure  a  motion  picture  record  of 

fisherman  of  the  Rockies  of  Montana, 
was  secured  as  a  guide  for  the  expedition. 
He  provided  the  party  with  horses 
familiar  with  mountain  trails,  and  an 
early  start  was  made  from  the  Glacier 
Park  Hotel,  landing  the  party  at  Two 
Medicine  camp  the  same  day. 

Although   the   present   road   to   Two 
Medicine  Lake  has  been  in  use  the  past 

Packing  a 
Motion  Picture 
Camera  into 
the  Wilds 

Tom  Dawson   Selected   the  Best  Horses 

from  His  Big  Ranch  for  the  Trail 
Blazing  Expedition 

An  Exciting  Incident  —  Transporting  the 
Camera  by  Rope  Across  the  Entrance  to 
the  Ice  Cave 

In  camp.  Left  to  Right,  Lloyd  W.  Mc- 
Dowell, Ralph  R.  Earle,  Camera  man,  and 

Tom  Dawson,  Famous  Guide  and  Hunter. 

the  arrival  of  Secretary  of  the  Interior 
Franklin  K.  Lane,  Mr.  Earle  was  included 
in  the  party  headed  by  Lloyd  W.  Mc- 

Dowell of  the  advertising  department  of 
the  Great  Northern  Railway  which  was 
leaving  for  a  trail  blazing  expedition  into 
the  unknown  regions  of  the  park. 

Tom  Dawson,  for  more  than  40  years 
a   famous    guide,    hunter,    trapper    and 

two  years,  the  guide  took  his  party  over 
Mt.  Henry,  more  than  9,000  feet  above 
sea  level,  and  fully  5,000  feet  above  the 
elevation  at  the  hotel.  The  trail  was 

blazed  through  the  timber,  coming  out 
on  the  side  of  Mt.  Henry  where,  after 
two  hours  steady  climbing,  the  Pathe 

camera  was  set  in  position  on  the  sum- 
mit of  Mt.  Henry  for  a  panorama  of  the 
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surrounding  country.  The  horses  of  the 
entire  party  were  then  led  down  the  side 
of  Mt.  Henry  for  over  4,500  feet,  over 
shale  rock,  landing  at  Two  Medicine 
camp  in  time  to  make  pictures  of  an 
approaching  storm  over  Mt.  Rockwell, 
one  of  the  scenic  wonders  of  the  new  park. 

Preparation  was  made  for  the  explora- 
tion of  an  ice  cave  on  Rising  Wolf  Moun- 
tain, before  the  party  encamped  for  the 

night.  After  a  climb  of  several  hours, 
on  the  following  morning,  the  expedition 
found  itself  on  a  magnificent  glacier, 
4,000  feet  above  the  shore  line  of  Two 
Medicine  Lake.  The  melting  snows  of 
early  spring  had  formed  a  cascade  of 
rare  beauty  and  the  rushing  water  had 
fairly  plowed  its  way  through  the  glacier, 
forming  a  great  cave  more  than  1 ,000  feet 
in  length  and  with  an  archway  20  feet 

wide  and  ten  feet  high.  At  the  upper 
end  of  the  cave  a  beautiful  waterfall, 
fully  50  feet  high,  was  discovered.  With 
the  aid  of  ropes,  the  party  came  out  at 
the  farther  end  of  the  cave  and  slid  over 
the  glacier  to  the  entrance  of  the  cavern, 
the  camera  man  recording  the  tour  of 
the  party  in  a  series  of  unusual  pictures. 

The  tour  of  a  week  took  the  camera 

representative  to  new  ice  fields  not  yet 
visited  by  tourists,  waterfalls  of  rare 
beauty,  up  mountain  sides  to  points 
where  excellent  views  of  the  surrounding 
country  were  secured  and  over  virgin 
country  to  lakes  and  ice  fields,  where  the 
government  will  no  doubt  build  trails 
within  the  next  few  years,  in  order  that 

sight-seers,  visiting  the  newest  of  the 
national  parks,  may  view  its  many 
wonders. 

STAGED   A  RAILROAD   WRECK 

A  large  company  of  Vitagraph  players 
under  the  direction  of  Ralph  Ince,  assist- 

ed by  A.  V.  Smith  and  Walter  Ackerman, 
went  over  into  New  Jersey  recently  and 

main  line  of  the  Raritan  River  Railroad 

the  destruction  was  terrific,  as  is  proven 
by  the  accompanying  picture. 

The  work  of  rescuing  the  dummies, 

The  Effect  of  a  Head-on  Collision 

astonished  the  natives  by  staging  a  real 
head-on  collision  between  two  locomo- 

tives, for  picture  purposes.  To  one  engine 
was  attached  a  train  of  three  cars,  well 
filled  with  realistic  looking  dummies. 
When  the  two  engines  collided   on    the 

following  the  " catastrophe, "  was  well carried  out  before  the  camera  and  a 

thrilling  picture  was  obtained.  Notice 
of  the  event  was  sent  in  advance  to  the 

New  York  papers  and  most  of  them  gave 
it  liberal  space  in  their  Sunday  editions. 
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MARY  FULLER 

Mary  Fuller,  of  the  Edison 

Company,  is  known  the  -world 

over  as  tke  star  of  tke  "AA^hat 

Happened  to  Mary"  series  of 
films,  which  -were  produced 
in  conjunction  with  tke  Wo- 

man s  World.  Nowadays 

ske  is  appearing  in  a  similar 

series  called  "^Alio  Will 

Marry  Mary? '  and  inci- 
dentally still  f  urtker  increasing 

ker  popularity.  Tkougk  Miss 
Fuller  is  a  remarkably  pretty 
girl,  ske  does  not  depend  on 

ker  good  looks  for  ker  popu- 
larity, but  combines  with  it  a 

tkorougk  knowledge  of  acting, 
multiplied  by  vivacity  and 
charm.  Add  to  all  this  a  com- 

plete understanding  of  photo- 
play technique  and  you  have 

the  secret  of  Mary  s  success. 

G.  M.  ANDERSON 

G.  M.  Anderson,  director 

and  leading  man  of  the  Essa- 
nay^Vestern  Stock  Company, 
located  at  Niles,  Calif.,  is 

known  as  "Broncho  Billy" 
-wherever  motion  pictures  are 
shown.  Having  been  identi- 

fied -with  the  film  business 
since  its  very  inception,  and 

being  able  both  to  direct  and 

play  the  leading  roles  m  -wes- 
tern dramas  of  a  stirring  char- 

acter, it  is  not  hard  to  see  -why 
his  name  has  almost  become  a 

household -word.  Mr.  Ander- 
son -writes  many  of  his  own 

scenarios  and  considers  the 

three  greatest  essentials  to  the 

success  of  any  player  are  per- 
sonality, mentality  and  emo- 

tion, sympathy  being  the  most 
effective  emotion  displayed 



ARTIFICIAL  SURF  IN  A  SWIMMING  POOL 
Mr.  Schenck,  the  proprietor  of  a  New 

Jersey  amusement  park,  had  been  worry- 
ing himself  sick  in  an  effort  to  meet  the 

demand  for  something  new  that  the 
pleasure  seeking  New  Yorker  is  always 

clamoring  for.    The  quietly  flowing  Hud- 

these  boxes  are  pitman  rods  and  the  boxes 
slide  in  vertical  grooves.  The  pitman 
rods  are  attached  to  wheels  run  by  back 
gearing  from  a  20  horsepower  electric 

motor,  so  that  the  boxes  are  pushed  alter- 
nately in  and  out  of  the  water.  When  the 

first  box  slides  quickly  into  the 
water,  the  water  displaced  by  it 
makes  a  wave,  then  the  second 
box  is  shoved  into  the  water  and 
the  first  wave  blends  with  the 
second  moving  across  the  pool  in 

Front  View  of  the  Wave  Mak- 

ing Machine 

son  gave  him  his  cue — to  give  the  public 
real  surf  bathing  right  there  nearly  400 
feet  above  the  Hudson.  The  pool  was 

easy  enough,  but  the  waves — that  was 
the  chief  difficulty.  However,  a  railroad 
mechanic  devised  a  machine  that  would 
make  real  waves. 

The  pool  itself  is  150  feet  wide  and 
about  250  long,  and  the  water  varies  in 
depth  from  almost  nothing  to  fourteen 
feet.  At  the  deep  end  of  the  pool  is  the 
wave  making  apparatus.  It  consists  of 

three  heavy  wooden  boxes,  of  consider- 
able size  ranged  in  a  row.     Attached  to 

a  diagonal  wave  and,  finally,  the  third  box 
adds  its  wave  to  that  of  the  other  two. 

The  size  of  the  waves  may  be  varied  by 
forcing  the  wooden  boxes  deeper,  thus 
displacing  more  water,  and  the  frequency 
may  be  varied  by  running  the  electric 
motor  which  controls  the  machine  faster 
or  slower. 

It  is  proposed  to  transmit  electric 
energy  to  Paris  from  a  hydroelectric 
generating  station  on  the  Rhone  River 
at  120,000  volts.     The  distance  is  about 
250  miles. 
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Shop  Lighting  Par  Excellence.     This  Group  Shows  the  Way  Things  are  Done  in  the  United  States  for  Perfectly 
Appointed,  Brilliantly  Lighted  Shops  Situated,  not  in  Any  of  the  Great  Cities,  but  in  Smaller 

Towns  at  Widely  Separated  Points 

782 



783 



achelor  of  Railroading 
One  railroad 

in.  the  United 

States  has  estab- 

lished a  "Col- 
lege in  Railroad- 

ing." A  college 
which  offers  not 

only  the  "regu- 
lar" courses  of  four  years  or  more  but 

also  summer  courses  as  well.    The  great 

It  is  no  Easy  Work  for 
the  Boy  Soft  from  College  to 
Work  Around  the  Wrecking 
Crane 

difference  between  these  courses  given  by 
the  Educational  Bureau  of  the  Union 

Pacific  and  those  given  in  most  of  our 
universities  is  that  work  in  the  Union 

Pacific's  "college"  means  usually  an 
increase  in  pay  and  a  better  job,  rather 

than  a  degree  in  "B.  R." — Bachelor  of 
Railroading. 

The  Educational  Bureau  in  Omaha 

provides  not  only  practical  work  in  all 
branches  of  railroad  activity  but  also 
serves  as  a  question  box  to  the  thousands 
of  employees  on  the  Union  Pacific.  It  is 
a  sort  of  correspondence  school  for  those 
who  wish  to  write  and  ask  questions. 
Young  men  who  wish  to  become  station 

agents  are  instructed  in  the  "Station 
School."  This  school  receives  applicants 
for  training  who  already  have  the  ability 
to  send  and  receive  telegrams  at  a  rate 
of  eighteen  to  20  words  a  minute.  The 

school  is  equipped  like  the  average  rail- 
road station  and  is  in  charge  of  one  of  the 

most  efficient  station  agents  on  the  road. 
All  railroad  wires  are  cut  to  the  school. 
The  standard  forms  of  tickets,  baggage 
checks,  and  other  forms  are  used,  and  a 

four  weeks'  course  of  study  is  outlined. 
All  station  helpers  are  now  supplied  from 
men  who  have  gone  through  this  school. 
Previous  to  its  establishment  the  Union 

Pacific  employed  530  station  helpers  in  a 

year,  60  per  cent  of  whom 
left  the  service  a  few 
months  after  taking  it  up. 
Now  not  more  than  four 

per  cent  leave. 
Besides    this     work, 

courses    are    offered    in 

every    branch    of    work. 
Signal   engineering,   civil 

engineering,  locomotive  firing,  rail- 
road operation;  all  of  these  subjects 

are  thoroughly  and  completely  cov- 
ered.   The  lectures  in  these  subjects 

are  covered  by  written  discourses  from 

Student  Track  Gang  at  Work 
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In  Laborers  "Togs"  During 
the  Hot  Months 

the  various  authorities  in  the  different 
branches  of  the  work.  The  instruction  is 

all  free  not  only  to  the  employees  but  also 
to  the  members  of  their  families.  The 

Union  Pacific  is  gaining  through  the  work 
of  this  school,  gaining  not  only  in 
efficiency  but  in  economy  as  well.  In 
training  its  locomotive  firemen  it  saves 
thousands  of  dollars,  for  every  railroad 
man  knows  that  millions  in  coal  could  be 

saved  if  every  man  who  fired  a  locomotive 
knew  how  to  get  the  greatest  amount  of 
steam  from  every  shovelful  of  coal. 

Every  summer  many  students  from  the 
University  of  Cincinnati  take  work  with 
the  school  students  on  the  many  School 
track  gangs  which  do  the  actual  work  of 
section  laborers.  These  gangs  secure 
from  actual  experience  at  work  upon  the 
railroad  the  things  they  have  been  taught 
in  theory  in  lectures. 

ELECTRICITY  IN  THE  TREAT- 
MENT OF  MADNESS 

Of  all  the  singular  and  advanced 
methods  for  the  treatment  of  mental 

abnormalities  which  are  being  tested  in 
the  new  Phipps  Psychiatric  Clinic  of  the 

Johns  Hopkins  Hospital  in  Baltimore', 
none   is   proving   more    successful    than 

applications  of  electricity.  Minds, 

strayed  beyond  the  border,  are  being  re- 
claimed to  reason  again  as  a  result  of 

treatment  in  the  electrical  room  of  the 

institution,  and  the  permanency  of  the 

method  as  a  weapon  in  the  war  on  mad- 
ness is  assured. 

That  electricity  would  play  no  small 
part  in  the  wonderful  new  clinic,  the  gift 

of  the  Pittsburg  millionaire  and  philan- 
thropist, Henry  Phipps,  was  certain  as 

soon  as  Dr.  Adolf  Meyer,  recognized  as 

America's  foremost  authority  on  psy- 
chiatry, was  chosen  to  plan  and  later  to 

direct  it.  Dr. -Meyer  has  long  been  an 
ardent  advocate  of  electricity  as  a  thera- 

peutic agent,  and  as  he  had  the  greatest 
voice  in  outlining  the  plans  for  the 
equipment  and  furnishing  of  the  clinic,  he 
saw  to  it  that  one  large  room,  completely 

supplied  with  the  most  expensive  bat- 
teries and  accessories,  was  provided  for. 

The  theory  of  electricity  as  an  oppos- 
ing element  to  insanity,  though  founded 

on  some  of  the  most  fundamental  truths 

Electro-medical  Tre 

of  biology,  psychology  and  physiology,  is 

yet  quite  simple.  Body  development — 
the  upbuilding  of  the  tissues,  the  enrich- 
ening  of  the  blood  and,  of  far  greater 
importance,  the  strengthening  of  the 
nervous  system,  is  the  surest  method  of 
attack  against  mental  disease.  Physical 
culture,  says  Dr.  Meyer,  is  brain  culture. 
The  link  between  brain  and  brawn,  mind 
and  matter,  is  the  nervous  system. 
Electrical  massage  and  baths,  galvanic 
battery  applications,  etc.,  according  to 
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Dr,  Meyer,  constitute  the  most  effective 
treatment  for  the  nerves.  So,  by  a 
natural  process,  electricity  takes  its 
place  as  an  enemy  to  mental  weakness, 
the  great  majority  of  cases  of  which 
spring  from  wrecked  nerves. 

That  his  theory  was  right  seems  surely 
proven.  Almost  a  year  ago  the  clinic 
began  receiving  patients,  and  in  that 
time  scores  have  been  treated  in  the 

electrical  laboratory.  Of  these,  so  large 
a  proportion  have  been  discharged  as 
permanently  cured  that  Dr.  Meyer  and 
his  associates  feel  justified  in  their  belief 
that  they  have  a  new  ally  in  their  fight 
against  dementia. 

THE  ANCIENT  ART  OF  TREE 
SCULPTURE 

Very  many  years  ago  it  was  the  fashion 
in  England  and  on  the  continent  to  have 
great  gardens  of  evergreen  trees  trimmed 
and  clipped  into  curious  and  fantastic 
shapes.  To  such  an  extent  did  the  craze 
develop  that  these  gardens  were  filled 
with  crouching  lions,  pigs  and  even  hens 

and  chickens,  all  laboriously  sculptured 
from  living  green  and  kept  in  trim  by 
constant  use  of  the  knife  and  the  shears. 

A  few  of  these  gardens  were  established 
in  this  country  and  one  still  remains  in 
perfect  condition.  It  is  located  on  the 
famous  Hunnewell  estate  at  Wellesley, 
Mass.,  and  is  visited  by  people  from  all 
over  the  world.  The  garden  is  on  the  side 
of  a  terraced  hill  dropping  away  to  a 
beautiful  little  lake.  Evergreens  of  many 
kinds  are  to  be  found  there  and  each 

summer  a  force  of  workmen  with  long 
ladders  carefully  prune  and  trim  the 
branches  in  order  to  preserve  the  strange 
shapes  which  have  been  developed  with 
the  utmost  patience. 

GREATER  THAN  PANAMA? 

So  much  attention  has  been  paid  to 
Panama  in  the  past  several  years  that  the 
vitah  importance  of  the  locks  at  Sault 
Sainte  Marie,  Mich.,  has  been  largely 
overlooked.  As  a  matter  of  fact,  more 
tonnage  passes,  annually  through  the 

"Soo"  than  any  other  port  in  the  United 

. 

E 
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Sculptured  Garden  on  the  Hunnewell  Estate,  Wellesley,  Mass. 
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States:  in  1912 
more  than  72 
million  tons. This 

represents  an  in- 
crease of  20  per 

cent  each  suc- 
ceeding year  ever 

since  the  opening 
of  the  first  of  the 

present  locks  in 
1887. 

It  can  safely 
be  said  that  Pan- 

ama will  not  — 
at  least  for  some 

years  —  witness 
the  passage  of 
such  tremendous 

tonnage  through 
its  locks  as  will 
the  Soo.  The  re- 

markable show- 
ing of  the  Soo  is 

simply  explained 
in  the  fact  that 
the  Great  Lakes 

are  the  logical 
outlet  for  grain 
and  iron  ore 

from  the  North- 
west to  the  East 

and  the  inlet  for  coal  from  our  eastern 
fields  to  the  Northwest. 

Although  there  are  at  present  two  locks 
on  the  American  side  and  one  on  the 

Canadian  side  of  the  rapids,  after  foggy 
weather,  when  ships  coming  from  both 

directions  having  anchored  "outside" 
pending  the  lifting  of  the  fog,  sometimes 
they  are  delayed  a  large  part  of  the  day 

waiting  their  turn.  When  it  is  remem- 
bered that  to  delay  a  loaded  ore  boat 

costs  about  one  dollar  a  minute,  it  can 
be  readily  appreciated  that  the  utmost 

expediency  in  "locking"  up  or  down  is 
highly  desirable. 

To  this  end,  two  new  locks  —  the 
longest  in  the  world  — ■  are  being  con- 

structed on  the  American  side.  They 
will  each  be  1,350  feet  long,  80  feet  wide 
and  about  50  feet  deep  with  25  feet  of 

The  Great  Locks  of  the  Soo  Canal  Under  Construction.  Through  Them  will  Pass  a  Tonnage 
Likely  to  Exceed  that  of  Panama  for  Some  Years  to  Come 

water  flowing  over  the  sills  at  low  level. 
The  drop  in  level  between  Lake  Superior 
and  Lake  Huron,  although  it  is  said  to 
vary  with  the  seasons,  is,  on  the  average, 
eighteen  feet.  The  same  construction 
difficulties  —  of  course  on  a  smaller  scale 

—  are  being  experienced  as  in  Panama. 
There  have  been  some  rather  serious  rock 

slides;  but  the  greatest  trouble  is  with 

water  seeping  in.  Already,  one  con- 
tractor has  lost  s$200,000  through  under- 

estimating this  factor.  The  new  locks 
are  entirely  surrounded  by  water.  They 
are  being  built  of  reinforced  concrete  and 
both  cuts  arc  through  highly  resistant 

Lake  Superior  red  sandstone.  One  will  in- 
completed in  1915,  if  everything  runs 

smoothly;  the  oilier  in  six  or  seven  years. 
Approximately  $10,000,000  will  have  been 
expended  according  to  present  estiroAtes. 
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IMMENSE  BRIDGE  ACROSS 
HAVANA  HARBOR 

The  harbor  of  Havana,  Cuba, 
long  admitted  to  be  one  of  the 
handsomest  in  the  world,  will 
shortly  be  spanned  by  a  bridge 
unique  in  height,  construction 
and  approach. 

For  years  it  has  been  planned 
to  erect  a  bridge  from  the  Morro 
Castle  side  of  the  Havana  har- 

bor to  the  city  side  but  this 
undertaking  has  always  been 
postponed  because  of  the  large 
amount  of  heavy  sea  traffic 
which  would,  of  necessity,  have 
to  pass  beneath  the  bridge  and 
because  of  the  difference  in  levels 
between  the  two  sides  of  the 
harbor.  The  former  objection, 
engineers  said,  would  necessitate 
a  bridge  over  250  feet  in  height 
and  the  latter  would  entail  a 

long  and  very  costly  approach 
on  the  city  side  of  the  harbor. 

Modern  engineering  methods, 

however,  have  provided  solu- 
tions for  both  of  these  problems, 

and  the  bridge  will  be  com- 
menced within  the  year,  the 

Cuban  Congress  having  appro- 

priated $2,500,000  for  the  con- 
struction of  the  giant  span. 

The  bridge  itself  will  be  nearly 
300  feet  above  the  surface  of  the 
harbor,  thus  allowing  the  largest 
vessels  afloat  to  pass  beneath 

without  danger  to  their  super- 
structure. There  will  be  but  a 

single  span  to  the  bridge,  sup- 
ported by  massive  masonry  pil- 

lars at  either  side.  The  central 

portion  of  the  bridge,  as  shown 
in  the  accompanying  photograph, 

will  be  "raised"  so  as  to  offer 
additional  protection  to  vessels 

passing  under  it. 
But  it  is  in  the  approach  on 

the  city  side  of  the  harbor  that 

the  bridge  presents  its  most  un- 
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usual  feature.  Instead  of  the  usual 

straight  inclined  plane,  the  upper  por- 
tion of  the  structure  will  be  ap- 

proached by  means  of  a  spiral  of  four 
tiers,  making  it  easy  for  pedestrians  or 
vehicles  to  attain  the  summit  of  the 

bridge  with  little  effort.  The  erection  of 
this  spiral  structure,  unique  on  bridge 
building,  was  decided  upon  in  order  to 
save  the  long  and  expensive  approach 
which  the  low  level  of  the  city  side  of  the 
harbor  would  otherwise  have  made 

necessary. 

GIANT    AEROPLANE    PROPELLER 

AND  ITS  BUILDER 

This  is  a  picture  of  a 
giant  propeller  and  its 
builder,  Colonel  S.  F.  Cody 
of  England,  who  designed  it 
for  his.  big  hydroplane  and 
who  with  a  passenger  was 
killed  August  7  by  a  300 
foot  fall  near  Aldershot, 
England.  Colonel  Cody 
intended  to  prepare  the  day 

following  his 
fatal  flight 

for  a  hydro- 
plane race 

round  Great 

Britain,  start- 
i  n  g  from 
Southamp- 

ton. He  was 
counted  as 

one  of  Brit- 
ain's most 

picturesque 

a  i  r  m  e  n  — 
original  and 
an  inventor. 

He  began  his 
career  in  this  field  twelve  years  ago  by 
attempting  to  cross  the  English  Channel 
in  a  boat  drawn  by  two  kites.  He  was 
laughed  at  then,  but  his  successes  since 
won  for  him  world  wide  admiration  which 

expressed  itself  in  sorrow  at  his  untimely 
death. 

RIDDING    A    TOWN    OF    TRAMPS 

A  town  in  Maine  boasts  of  having  rid 
itself  almost  completely  of  tramps.  The 

town  has  a  "tramp  chair,"  so  called.  It 
is  made  in  the  form  of  a  common  upright 

An  Effective  Tramp  Chair 

chair  of  strap  iron  material.  It  is  on 
wheels  and  can  be  moved  to  any  part  of 
the  town.  Not  a  great  while  ago  a  tramp 
went  to  the  village  and  there  being  no 
lockup  he  was  put  in  the  chair.  This 
fellow  when  released  evidently  sent  word 
to  his  brothers  warning  them  to  stay  clear 
of  this  town  for  none  of  his  ilk  have  been 
there  since. 

The  first  international  exposition  of 
safety  will  be  held  in  New  York  City  from 
December  11  to  20  next,  under  the  direc- 

tion of  the  American  Museum  of  Safety. 
For  the  best  safety,  life  saving  and  heall  h 
promoting  devices  in  each  industry,  pri  :es 
will  be  awarded  oi  five  grades  a  grand 
prize,  gold,  silver  and  bronze  medals,  and 
honorable    mention. 
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Diving  Lamp  Globe 

DIVING  LAMP  GLOBE 

From  the  ceiling  of  the  window  a  fish 
bowl  of  ordinary  size  was  suspended  by  a 
long  copper  wire  apparently  fastened  to 
a  hook  in  a  wooden  cover  that  tightly 
covered  its  mouth.  The  globe  was  nearly 
.filled  with 
water  and  in  it 

floated  an  elec- 
tric light  bulb 

also  partly 
filled  with  wa- 

ter. The  tip  of 
the  globe  was 
broken  but  the 
hole  was  closed 
with  sealing 
wax.  The  water 
in    both    the 

bowl  and  globe  was  colored,  making  the 

display  more  effective  at  night.  At  regu- 
lar intervals  of  about  30  seconds  the  bulb 

slowly  sank  to  the  bottom  of  the  globe 
and  as  quickly  returned  to  the  top. 

The  copper  wire  was  hollow,  being  a 
tube  such  as  is  used  in  the  numerous  sys- 

tems of  gasoline  lighting.  One  end  of  it 
was  in  communication  with  the  air  in  the 

fish  globe,  while  the  other  was  connected 
with  a  simple  rotary  pump  run  by  a 
motor.  A  safety  valve  placed  in  the  pipe 

line  completed  the  apparatus.  The  mo- 
tor driving  the  pump  compressed  the  air 

in  the  bowl  and  so  increased  the  lifting 
power  of  the  air  imprisoned  in  the  electric 
light  globe.  The  globe,  therefore,  came 
to  the  top,  the  safety  valve  operated  next 
and  then  the  globe  sank  below  the  sur- 

face, the  action  being  continuous. — R. 
Simonton. 

AUSTRALIAN  WOOL  WAGON 

This  autumn,  there  was  held  at  "  Olym- 
pia,"  London,  an  exposition  known  as  the 
Commercial  Motor  Car  Show.  More 

important  is  the  fact  that  there  was  on 
exhibition  the  largest  motor  vehicle  in  the 

world  — the  "  Leviathan  "  of  the  carrying 
trade.  It  is  one  of  a  tribe  of  wool  wagons 

designed  to  carry  wool  across  the  Aus- 

tralian bush.  Its  build  is  known  as  the 

Halley.  It  may  briefly  be  described  by 
stating  that  a  special  dispensation  had  to  be 
obtained  from  the  Scotland  yard  authori- 

ties before  it  could  be  brought  through  the 

streets  of  London.  To  quote  an  enthusi- 

ast, "its  vast  six  cylinder  engine  towers 
above  the  head  of  a  tall  man,  while  the 

driver's  seat  rivals  that  of  the  Lord 

Mayor  of  London's  coachman  from  the 
point  of  loftiness."  In  point  of  fact  it  is 
a  25  ton  truck  with  a  driving  seat  ten  feet 
up  and  a  body  length  of  35  feet. 

Two  carburetors  and  three  tanks  are 

part  of  its  equipment  for  its  power  of 
crossing  deserts  exceeds  that  of  a  camel 
and  thus  enables  produce  to  be  brought 

over  many  leagues  of  trackless  and  other- 
wise impassable  sand. 

CHILDREN'S    SHADOW    THEATER 
Quite  a  little  amusement  for  children 

can  be  had  with  the  miniature  revolving 
shadow  theatre,  this  being  made  up  of  a 
box  cover  having  white  cloth  or  the  like 
stretched  so  as  to  form  a  screen,  while  the 

Shadow  Theater 

back  part  hinges  down  so  as  to  lie  flat  and 
serve  as  a  base  for  the  revolving  shadow 
part.  This  consists  of  a  disk  having  a 
number  of  figures  of  any  kind  cut  out  of 
thin  wood  and  set  up  around  the  circle. 
A  suitable  mechanism  causes  the  disc  to 

rotate  and  at  the  same  time  plays  a  music 
box.  Placing  a  lamp  about  a  yard  back 
of  the  figures,  the  shadows  are  thrown  on 
the  screen  and  a  curious  effect  is  obtained, 
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for  when  looked  at  from  the  front  side, 
the  figures  appear  to  pass  from  right  to 
left  and  others  from  left  to  right  accord- 

ing as  they  lie  at  the  front  or  back  of  the 
revolving  disk,  meeting  and  crossing  each 
other  so  as  to  give  a  series  of  amusing 
positions. 

A  NEW  CURB   STREET  SIGN 

A  useful  idea  in  the  way  of  a  street 
indicator  has  been  devised  and  adopted 
by  the  officials  of  Tropico,  Calif.,  this 
being  in  the  painting  of  the  names  of  the 

Curb  Street  Sign 

various  streets  upon  the  concrete  curbing 
at  the  corners  instead  of  upon  wooden 
sign  posts.  The  unsightly  wooden  post 
is  done  away  with  and  at  the  same  time 
this  modern  street  indicator  costs  only 
one-fourth   as   much   as    the   old   kind. 

ONE  ARMED  VIOLINIST 

John  R.  B.  Norfolk  of  Jersey  City,  N. 
J.,  lost  his  right  arm  in  an  accident  and 
for  some  time  grieved  lest  he  should  be 
unable  to  play  the  violin,  his  favorite 
instrument.  His  ingenuity,  however, 
came  to  the  rescue  and  in  the  accom- 

panying picture  is  shown  an  artificial 
arm  of  spring  steel  which  he  designed  and 
had  made.  The  bow  is  held  by  a  spring 
and  the  various  joints  are  so  arranged  as 
to  perform  the  motions  of  a  human  arm 

and  wrist.  Mr.  Norfolk's  playing  with 
the  use  of  this  metal  arm  is  so  wonderful 

that'  he  has  accepted  an  offer  to  go  on  the 
stage. 

COLORED  SHADOWS 

Colored  "shadows"  are  seen  some- 
times at  banquets,  carnivals,  etc.,  where 

colored  lights  are  used.  Very  pretty 
effects  can  also  be  obtained  at  parties  by 
their  intelligent  use.  The  simplest  way 
to  get  a  colored  shadow  is  to  have  an 
ordinary  light  and  a  colored  light.  If  a 
screen  is  placed  between  and  under  the 
two  it  will  throw  two  shadows  —  one  on 
each  side  —  of  different  shades  and 
intensities: 

To  explain  the  phenomenon  suppose 

we  take  two  colored  lamps  —  one  green 
and  one  red  —  and  place  the  screen  as 
before.  On  the  red  lamp  side  we  will  have 

a  red  shadowj'and  on  the  green  lamp  side 
we  ̂ ill  have  a  green  shadow,  thus  being 
the  reverse  of  the  ordinary  black  shadows 
which  are  found  on  the  other  side  from 

the  light.  Now  the  red  lamp  throws  red 
rays  and  the  green  lamp  throws  green 
rays.  Where  the  two  kinds  of  rays  are 
both  found  there  is  a  mixture  of  the  two 

which  is  near-yellow  or  white.  But  just 
beyond  the  screen  from  the  green  light 

no  green  light  can  fall  ■ — ■  therefore  in 
this  spot  only  the  red  light  falls  —  and 
that  is  all  that  is  seen.  This  constitutes 

the  red  "shadow,"  though  it  is  hardly 
right  to  call  it  a  shadow.  The  green 
shadow  is  made  in  the  same  way  of 
course.     The  different  colored  lights  can 
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be  made  by  placing  thin  colored  paper 
over  ordinary  lights.  The  screen  can  be 
any  opaque  object.  If  more  than  two 
colors  are  used  a  great  number  of  pretty 
effects  can  be  produced. 

RIDDING  FLUMES  OF  SAND  AND 
LEAVES 

One  of  the  most  annoying  difficulties 
to  be  contended  with  in  maintaining  a 

flume  carrying  water  to  a  hydro-electric 
plant,  especially  where  it  runs  through 

Type  of  Self  Flashing  Sand  Box 

wooded  stretches  of  country,  is  the  accu- 
mulation of  leaves.  Screens  hold  them 

back,  of  course,  but,  unless  constantly 
attended  to,  they  clog  up  and  stop  the 
water.  The  device  shown  in  one  of  the 

accompanying  pictures  is  in  use  in  a 
number  of  the  flumes  of  the  Edison  Elec- 

tric Company  in  the  San  Bernardino 
Mountains,  Calif.  The  leaves  are  caught 
upon  an  inclined  screen  which,  through 
the  operation  of  a  chain  and  sprocket 
attachment  to  a  water  wheel,  driven  by 
the  current  of  the  flume,  is  automatically 
raised  and  dumped. 

Sand,  which  is  even  more  troublesome 
than  leaves  because  of  the  manner  in 
which  it  scours  out  pressure  pipes  and 
wheel  cups,  is  also  removed  automatically 
in  these  flumes.  Settling  boxes  are  in- 

stalled at  intervals,  the  bottoms  of  which 
are  balanced  to  open  downward  under  a 
certain  weight  of  sand  and  to  close  again 
as  soon  as  the  latter  has  flushed  out. 

VIOLIN    SIGNALS    UNDER    THE 

SEA 
One  of  the  most  remarkable  inventions 

ever  evolved  in  the  interest  of  safe 

navigation  has  recently  been  adopted  by 
the  United  States  Navy  Department 
after  thorough  trial  on  several  of  the 
submarine  torpedo  boats  of  the  American 
fleet. 

This  novelty  is  the  invention  of  Mr. 
Christian  Berger,  an  Austrian,  who  came 
to  this  country  and  interested  Uncle  Sam 
after  his  own  government  had  failed  to 
realize  the  importance  of  the  invention. 
Mr.  Berger  refers  to  his  invention  as  an 
apparatus  for  submarine  telegraphy  and 
signaling,  but  in  American  naval  circles 
the  innovation  has  been  dubbed  the 

"submarine  signaling  violin,"  and  the 
appellation  bids  fair  to  stick  because  it  is 

so  appropriate. 
Inventor  Berger  went  to  work  on  this 

invention  some  years  ago  with  the 

object  of  improving  upon  bells  (im- 
mersed and  struck  under  the  water)  as 

the  best  underwater  sound  producers. 
He  felt  that  the  fact  that  a  bell  is  in  no 

sense  a  telegraphic  transmitter,  adapted 

to  send  messages  in  a  practical  way,  lef+ 
much  to  be  desired.  This  gave  him  as  a 
goal  for  his  ingenuity  a  system  by  which 
ships  and  ships  and  the  shore  could 
actually  intercommunicate. 
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The  apparatus  gives  the  Morse  signals 
consisting  of  the  usual  long  and  short 
dots  and  dashes  and  with  it  a  reasonable 

speed  of  telegraphic  transmission  may 
readily  be  attained.  Moreover  the  sig- 

nals sent  and  received  are  musical  and  of 

high  pitch,  a  characteristic  which  has 

suggested  the  name  "submarine  violin." 
However,  this  tone  quality  has  a  practical 
value  in  that  it  enables  the  signals  to  be 
easily  heard  and  readily  distinguished 
from  interfering  sounds. 

The  new  apparatus  produces  its  signals 
by  the  vibration  of  a  piano  wire  stretched 
taut  between  the  steel  sides  of  a  vessel. 

The  vibrations  are  induced  by  the  revolu- 

tions of  a  wheel  in  contact  with  the 
wire  or  wires.  An  electric  motor  controls 

the  operations  of  the  wheel  and  this 
motor  in  turn  is  controlled  by  a  Morse key. 

In  the  case  of  a  submarine  boat  it  is 

entirely  feasible  to  stretch  the  wire,  or 

"ribbon"  as  the  inventor  calls  it,  entirely 
across  the  interior  of  the  hull  but  this  is 

not  necessary  in  a  larger  vessel.  It  is  only 
essential  that  there  be  provided  a  wire 
ribbon  some  six  or  seven  feet  in  length  by 
six  one-hundredths  of  an  inch  in  thick- 

ness and  this  can  be  stretched  from  a 
frame  at  one  side  of  the  hull  to  a  support 
in  the  interior. 

THE    STATIC    INTERROGATION 

After  "The  Conundrum  of  the  Work  Shops,"  with  apologies  to  Kipling. 

When  the  flash  from  the  string  of  Frank- 

lin's kite  gave  proof  of  the  new-found 
Juice, 

He  thrilled  with  the  vision  of  mighty  force 

he  had  placed  at  the  whole  world's  use; 
And  the  reigning  High-Brows  hailed  him 

Chief  and  pleasant  he  thought  his  lot — 
Till  the  Man-in-the-Street  said  "Fine !  old 

top ;  but  tell  me,  Ben,  what's  a  watt?  " 

They  tied  a  box  to  a  bunch  of  wires 
and  the  thing  transmitted  speech, 

And  talk  with  many  a  distant  friend 
was  placed  within  elbow  reach ; 

And  great  was  the  fame  of  Alex  G, 
but  his  choler  no  man  might  tell, 

When  the  oft-phoned  query,  "What's  a 
watt?"   smote    the   ear  of  the  angry 
Bell. 

Wherefore,  he  muttered  and  passed  the 

buck,  till  Morse,  in  his  intellect's  might, 
Imprisoned  the  Juice  to  race  the  wires 

and  rival  the  speed  of  light ; 

And  the  clicking  keys  told  the  world's 
tale  in  chattering  dash  and  dot  — 

When  the  Ham  ticked  off  to  his  startled 

Chief  ■ — ■  "Excuse  me,  but    what's  a 

watt?" 
Now  if  we  could  get  the  N  E  L  A 

to  meet  with  the  EDS 

And  concentrate,  with  their  gathered  lore, 
to  answer  this  ancient  guess ; 

And  if  they  could  counsel  with  Thomas  A, 
(for  the  bunch  of  them  know  a  lot) 

By  the  favor  of  Heaven  they  might  reply 

to  the  why  of  this  "what's  a  watt?" 
— J.  A.  Harney. 

We  have  learned  to  bottle  the  sunshine  up 

in  the  Tungsten's  brilliant  glow, 
And  the  work  of  the  world  is  done  to-day 

to  the  throb  of  the  Dynamo; 

The  X-ray  penetrates  things  opaque 
and  the  Wireless  sweeps  the  seas, 

But  the  Captains  shudder,  as  "What's 
a  watt?"  is  helixcd  across  the  breeze. 
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THE  CEMENT  ANIMALS  OF   HAGENBECK 

The  name  of  Karl  Hagenbeck  is  known 
to  every  schoolboy  the  world  over  and 
probably  no  other  man  ever  handled  or 
owned  more  animals  and  birds  than  he. 

He  was  always  in  touch  with  trappers  and 

hunters  of  every  clime.  "Just  put  'Hag- 
enbeck' on  the  envelope  and  the  letter 

will  reach  him,"  said  an  associate  when 
asked  for  his  address. 

His  recent  death  on  his  estate  near 

Stillingen,  Germany,  brings  before  the 
public  the  immense  animal  traffic  which 
he  had  developed  since  the  age  of  20 
when  the  death  of  his  father  left  a  begin- 

ning in  a  unique  business. 
He  was  tall  and  thin  and  wore  a  beard 

that  caused  him-  to  be  likened  to  Lincoln 
in  appearance.     He  was  a  lover  of  wild 

animals  and  in  his  later  life  established 

Hagenbeck  Park,  where  hundreds  of  his 
animals  were  kept  for  public  observation 
and  where,  not  satisfied  with  living  crea- 

tures, he  had  made  of  cement  the  forms  of 
prehistoric  beasts,  the  pictures  of  some 
of  which  are  here  shown.  Every  year 

additions  were  made  to  the  Park's  attrac- 
tions until  its  exhibit  of  birds  and 

animals  are  among  the  most  complete 
in  existence. 

LONGEST  SUBMARINE  TELE- 
PHONE CABLE 

A  submarine  telephone  cable  35  miles 

long  is  worth  noting.  Such  a  one — hold- 
ing the  record  for  length — has  just  been 



POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE  795 

(1)  Group  of  cement  reproductions  of  prehistoric  creatures  in 
Hagenbeck's  Park,  Hamburg,  Germany.  (2)  Figure  of  66  foot  long 
Diplodocus  recently  deposed  by  the  Gigantosaurus  Afr^canus  as  the 
largest  terrestrial  animal  of  the  past.  (3)  Triceratophs  with  a  collar  of 
spikes  and  a  three  horned  head.  (4)  Long  necked  sea  serpent,  the 
Plesiosaurus  Victor,  half  fish,  half  mammal.  (5)  Tortoise  race  in  the 
Park — the  tortoise  hurry  forward  to  get  the  lettuce  which  their  child 
riders  hold  in  front  of  them  on  a  stick.  (6)  Hagenbeck  and  the  Ger- 

man Emperor.  (7)  Iguanodon,  a  plant  eating  animal  with  dagger  like 
thumbs.  (8)  Flesh  eating  dinosaur  48  feet  long.  (9)  Prehistoric 
tortoise.  (10)  A  giant  bat  of  prehistoric  times  whose  life  movements 
would,  could  they  have  been  filmed,  make  an  interesting  nature  study. 
(11)  Stegosaurus,  a  spike  tailed  creature  having  spikes  on  its  tail 
and  a  row  of  veritable  i 
Its  length  is  25  feet. 

plate  in  the  shape  of  spines  down  its  back. 

laid  between  Vancouver  and  Vancouver 

Island  in  Canada.  It  cost  $100,000, 

weighs  280  tons  and  the  expense  of  lay- 
ing was  $20,000.    This  cable  also  holds  the 

record  for  depth,  dropping  down,  at  one 
place,  to  1,356  feet  below  the  surface  of 
the  water.  The  cable  was  imported  from 
England. 
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The  Board  Contains  an 

Indicating  Dial  for  Each  Room 
and  Each  Dial  is  an  Individ- 

ual Alarm 

PADEREWSKI   AND   RAGTIME 

It  is  not  generally  known  that  when 
Paderewski  celebrated  his  fifty-third 
birthday,  a  while  ago,  there  was  held  at 
the  Chalet  de  Riond  Bosson,  on  Lake 
Geneva,  a  most  wonderful  ragtime  party 
in  honor  of  the  event. 

The  opening  piece  was  a  ragtime 

version  of  Strauss 's  celebrated  Blue  Dan- 
ube waltz  with  the  following  five  famous 

artists  all  playing  ragtime  at  once  on  the 
same  piano :  Paderewski,  Olga  Samaroff , 
Josef  Hoffman,  Scheeling  and  Rudolph 
Ganz.  Stokowski  conducted.  There 
were  various  comic  numbers  on  the 

program,  the  last  being  a  tableau  vivant 
which  ended  in  Mme.  Samaroff  being 
carried  off  the  stage  disguised  as  a  Stein- 
way  piano,  the  piano  movers  being 
Schelling  and  Hoffman. 

It  was  figured  out  that  at  their  usual 
scale  of  payment  the  charge  per  minute 
when  the  celebrities  were  playing  Strauss 
in    ragtime    would    amount    to    $750. 

CALL  SYSTEM  FOR 
HOTELS 

A  new  device  of 

practical  use  to  hotels 
(as  well  as  an  adjunct 
to  the  electric  utilities 

of  the  home)  has  ap- 
peared in  the  form  of  a 

call  or  alarm  system. 
Through  the  agency  of 
the  mechanism,  a  guest 
or  sleeper  may  be 
awakened  at  any  hour 

he  desires,  the  dial  be- 
ing in  full  view  as  he 

registers  upon  entering 
the  hotel,  where  he 
may  watch  the  clerk  set 
the  hand  and  know  for 

a  certainty  at  what 
moment  he  will  be 

aroused  from  his  slumbers. 

A  particular  feature  of  the  device  is  the 
feeling  of  absolute  security  from  fire  it 
affords  hotel  sleepers.  In  case  of  fire,  the 
clerk,  by  pressing  a  button  at  the  side  of 
the  dial-board  automatically  notifies  the 
fire  department;  at  the  same  time  a  red 
light  appears  and  a  bell  rings  in  every 
room,  thus  arousing  all  simultaneously. 
The  ringing  of  the  bell  cannot  be  stopped 
except  at  the  office.  Each  room  is  also 
put  in  direct  telephone  connection  for 
information. 

FIRST  OIL  DRIVEN  DREAD- 
NAUGHT 

The  Queen  Elizabeth,  now  approach- 
ing the  launching  stage  at  Portsmouth, 

England,  will  be  the  first  Dreadnaught 
in  the  world  to  be  exclusively  propelled 
by  the  agency  of  liquid  fuel.  She  will 

have  practically  no  coal  bunker  accomo- 
dation and  all  her  furnaces  will  be  de- 

signed for  the  use  of  oil  only,  which  will  be 
stored  in  a  specially  strengthened  and 
sealed  double  bottom.  The  absence  of 

bunkers  will  give  much  additional  space 
on  board. 
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INCREASING    FREIGHT   TRAFFIC   ON   INTERURBANS 

The  illustration,  taken  at  a  small  town  in  central  Illinois,  shows  the  increasing 
popularity  of  electrical  freight  traffic,  this  particular  case  being  the  delivery  of  corn 

to  an  elevator  on  the  Illinois  Traction  System's  right  of  way  from  which  it  is  freighted 
by  trolley  to  the  nearest  transfer  point  on  a  steam  railroad,  thus  saving  the  farmers  a 
lot  of  time  and  wear  and  tear  on  their  horses  and  wagons. 

ARTISTIC  WAITING  ROOMS 

The  rapid  development  of  interurban 

passenger  traffic  has  required  the  installa- 
tion of  numerous  shelter  sheds  for  the 

comfort  of  those  who  live  at  some  dis- 
tance from  a  main  station.  As  the  illus- 

tration shows,  these  need  not  be  eye- 

Artistic  Interurban  Station 

sores  of  unpainted  boards,  but  may  be 
ornamental.  The  interior  is  divided  by  a 
pine  partition  so  that  shelter  from  cold 

weather  is  obtained  and  electric  radiators 

provide  the  necessary  warmth.  The  bell 

mounted  on  top  of  the  small  post  auto- 
matically gives  timely  warning  of  a 

train's  approach. 

A  GIANT  SILO 

A  prominent  feature  of  the  landscape 
near  Homer,  111.,  is  an  enormous  silo  on 
the  L.  V.  Jurgensmeyer  farm.  It  is  62 
feet  high,  sixteen  feet  in  diameter  and 
has  concrete  walls  eight  inches  thick. 
The  walls  are  reinforced  horizontally 

with  seven-eighths  inch  twisted  bar  steel 

placed  every  eighteen  inches,  and  verti- 
cally with  three-eighths  inch  bar  steel 

placed  every  four  feet.  The  reinforcing 
members  are  tied  with  wire  at  the  cross- 

ings. Entrance  to  the  chute  is  made 
through  oval  openings  two  feet  by  two 
feet  ten  inches.  The  structure  towers 

high  above  everything  in  that  section  of 
the  country  and  holds  enough  silage  at 
one  time  to  fatten  live  car  loads  of  cattle. 
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CULLING   OUT   FROST   BITTEN 
ORANGES 

Very  few  people  have  sufficiently  sensi- 
tive touch  to  detect  a  frosted  orange  by 

the  "heft,"  while  the  alcohol  method, 
sometimes  used,  is  very  expensive.  The 
water  type  separating  machine  shown  in 
the  picture  is  the  only  satisfactory  one  of 
this  nature,  and  it  has 

been  patented  and  do- 
nated to  the  public  by  a 

Riverside  man.  The 
machine  works  on  the 

principle  that  a  sound 
orange  or  lemon,  being 

heavier,  will  sink  in  a  stream  of  running 
water  more  quickly  than  a  lighter,  frost 
bitten  piece  of  fruit. 
An  electric  motor  drives  a  steady 

stream  of  water  through  the  separator 
and  back  again,  below,  at  about  four 
miles  an  hour.  The  oranges  are  fed  into 
the  stream  of  running  water,  one  row  at 
a  time  by  a  belt  conveyor,  run  by  the 
same  motor  that  drives  the  water.  The 

sound  oranges  sink  below  a  screen,  placed 
in  the  water  at  the  proper  depth.  The 
frosted  oranges,  rising  to  the  top,  strike 
the  screen  and  are  carried  by  the  running 
water  into  the  middle  chute,  while  the 
good  ones  pass  into  the  outside  chutes. 
This  method  seems  to  be  the  only  cheap 

and  certain  one  of  eliminating  the  de- 
fective fruit,  which  formerly  seriously  in- 

jured the  market,  after  a  severe  winter. 

SEARCHLIGHT  BEAM  NINE  MILES 
LONG 

The  Mount  Tamalpais  Railroad  is 

planning  to  install  the  largest  search- 
light in  the  world  on  the  top  of  Mount 

Tamalpais  at  the  time  of  the  Panama- 
Pacific  Exposition  in  San  Francisco.  It 
is  expected  that  the  light  from  this  source 
will  illuminate  the  exposition  grounds  to 
an  appreciable  extent.  A  mirror  and  lens 
will  be  used  in  connection  with  the  lamp, 
designed  to  concentrate  the  light  upon  a 
spot  100  feet  square  at  a  distance  of  nine 
miles. 

I 
Fruit  Automatically  Sorted  Accordingly   as 

Swims 
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GERMAN    WIND    POWER    PLANT 

The  Royal  Technical  Institute  of 
Dresden,  Germany,  presents  a  concrete 
example  of  the  use  of  wind  power  to 
generate  electricity  by  the  operation  of  a 
plant  of  this  kind  at  the  school.  Pictures 
of  both  the  exterior  and  interior  are  here 
shown. 

The  equipment  is  the  result  of  many 
experiments.    The  mill  and  platform  are 

From  the  tests  upon  this  plant  it  is 
claimed  that  a  German  village  of  100 
persons  may  be  supplied  with  water  and 

Wind  Power  Plant  of  the  Dresden  Royal  Technical 
Institute 

fitted  with  lamps  which  arc  frequently 
lighted  at  night.  The  shaft  from  the 
mill  connects  through  a  bevel  gear  to  the 
dynamo  and  a  storage  battery  takes  up 
the  current  made  during  such  times  as  it 
is  not  needed  for  light  or  power. 

Wind  Mill  Shaft  Geared  to  the  Motor 

light,  using  this  wind  power  installation, 
for  a  total  cost  of  $125.00  per  year. 

CONTROLLING  THE  FIRE  OF 
FIELD  GUNS 

Probably  the  most  minutely  worked 
out  science  in  the  navy  is  the  fire  control 
system.  Into  this  wonderful  compilation 
of  formulas  and  rules  enter  the  problems 
of  the  wireless,  the  strength  of  the  powder, 

the  weight  of  the  projectile  and  the  indi- 
vidual characteristics  of  each  gun. 

For  field  work  the  navy  has  a  portable 
fire  control  outfit ,  used  by  the  marine  corps, 
which  directs  the  fire  of  its  field  guns. 
The  field  gun  is  protected  by  two  flanks 
of  men  who  lie  prone  and  use  their  rifles 
at  long  range.  Folding  wire  towers  arc 
erected  to  one  side  of  the  field  pieces  and 
observations  are  taken.  The  electrical 
branch  of  the  service  moves  far  to  one 

side  where  a  view  of  the  enemy's  position 
may  be  had.  By  wireless  the  look-out 
keeps  the  men  in  the  signal  tower  in- 

formed just  as  to  where  the  shells  are 
striking.  Willi  these  ami  their  own 
observations,  the  men  in  the  signal  tower 
telephone  the  proper  ranges  to  the 

sightersof  the  field  gun  who  wear  a  dou- 
ble set  of  receivers  attached  to  their  ears. 
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On   the   Firing   Line 

So  accurate  is  this  system  of  electric 

fire  control  that  the  navy's  men  on  the 
field  can,  after  three  or  four  ranging 
shots,  hit  a  target  the  size  of  a  small  barn 

at  a  distance  of  six  miles. " 
A  wireless  outfit  is  carried  by  every 

platoon  of  two  field  pieces.  When  the 
field  peices  go  into  action  the  wireless 
instrument  is  set  up  immediately. 

THIRTY-FIVE  HORSES  DRAW 
15,000  H.  P.  MACHINE 

To  put  in  the  great  steam  turbine  and 
electric  groups  of  15,000  horsepower 
size  at  the  St.  Denis  electric  plant  near 
Paris  was  no  small   undertaking.     Al- 

though the  station  lies  on  the  Seine  and 
can  take  in  most  of  its  supplies  such  as 
coal  and  small  apparatus  by  water,  the 
pieces  of  the  large  steam  turbines  were 
too  heavy  to  be  carried  by  boat  and  as 
the  railroad  tracks  do  not  run  to  the  sta- 

tion there  was  no  other  way  to  transport 
the  heavy  pieces  of  machinery  weighing 
as  high  as  55  tons  except  to  use  teams  of 
horses.  One  of  the  photographs  shows 
the  lower  half  of  the  steam  turbine  casing 
drawn  by  35  horses,  while  the  shaft  and  re- 

volving part  took  32  horses  to  bring  it  into 
the  station. 

TELEPHONE   LINE   IN   FAR-OFF 
JAVA 

"  There  is  no '  out 

of  the  world'  to- 
day" exclaimed  a 

business  man  who 
sought  to  get  away 
from  his  cares  and 

Transporting  the  Parts  of  a  15,000  Horsepower  Generator 
by  Wagon 
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Telephone  Line  Beside  the  Rice  Fields 

worries  for  a  few  days  by  leaving  the  city. 
He  found  that  the  telephone  at  least  could 
reach  him  and  no  better  evidence  of  its 

great  arm  can  be  found  than  in  the  accom- 
panying picture.  We  find  the  wires  run- 

ning along  the  roadway  in  far-off  (Binten- 
zong)  Java,  where  the  coolie  bears  his 
burdens  at  the  ends  of  a  piece  of  wood 
resting  on  his  shoulders.  Rice  fields  full 
of  workers  spread  out  each  way  from  the 
roadside  while  the  native  tendency  to 
avoid  work  is  manifest  in  the  use  of  the 

trunk  of  a  dead  tree  as  a  telephone  pole. 

VAULT  FOR  THREE  BILLIONS 

The  new  vaults  of  the  Guaranty  Trust 
Company,  New  York,  are  said  to  be  the 
most  complete  in  the  world.  Securities 

and  cash  to  the  amount  of  over  $3,000,- 
000,000,  assembled  in  a  space  approx- 

imately 35  feet  wide,  24  feet  deep  and  20 
feet  high,  constitute  the  all  desirable  bait 
for  the  burglar  in  this  instance.  Defenses, 
mechanical,  electrical  and  human,  of 
unique  strength  and  complexity,  keep  the 
unparalleled  prize  completely  out  of 
reach. 

There  arc  two  vaults,  upper  and  lower, 
exact  duplicates.  Some  80  tons  of  steel 
arc  interposed  between  humanity  and 
the  billions  within.      Imagine  a   central 

fortress,  armored  as  heavily  as  big  supcr- 
dreadnaughts ;  imagine  it  ringed  around 
with  sensitive  tentacles  of  electricity 

ready  to  cry  the  alarm  at  the  least  dis- 
turbance of  their  normal  position;  then 

conceive  of  it  as  surrounded  by  a  series 

of  mines,  counter  mines,  pits,  chevaux-de- 
frises,  and  entanglements,  in  the  form  of 
doors,  steel  grills,  observing  mirrors  and 
locks,  more  numerous  than  the  defenses 
that  wreathe  a  modern  city  in  state  of 
siege,  and  you  will  have  an  idea  of  this 
remarkable  vault. 
The  whole  structure  is  erected  on 

numerous  narrow  piers,  and  the  spaces 
between  them  are  shown  by  the  mirrors 
set  at  an  angle  of  45  degrees. 

For  the  full  length  on  each  side  of  every 
rail  in  the  double  row  of  steel  rails  sur- 

rounding the  structure  is  run  a  lead- 
covered  burglar  alarm  cable. 

Some  80  Tons  of  Steel  are  Interposed  Between  Humanity 
nnd  the  Billions  Within 
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MAP    MADE    FROM    AEROPLANE 

Lieutenant  W.  C.  Sherman,  an  army 

aviator,  has  demonstrated  '  to  the  War 
Department  that  it  is  possible  for  an 
aviator  to  make  an  accurate  map  of  all 
of  the  country  over  which  he  may  make  a 

knowing  how  fast  his  aeroplane  was 
speeding,  he  could  very  easily  estimate 
the  distance  of  any  point  on  his  map  from 
Texas  City. 

Map  Made  by  Lieut.  Sherman  in  Texas 

flight.  His  achievement  has  caused 
favorable  comment  the  world  over  and 

brought  him  a  letter  of  commendation 
from  the  Secretary  of  War. 

The  diagram  shows  the  second  section 
of  the  map  made  by  him  while  on  a  flight 
from  Texas  City,  Tex.,  to  San  Antonio. 
The  line  with  short  cross  marks  indicates 

the  railroad,  the  squares  indicate  towns, 
the  small  circles  indicate  cultivated  tracts, 
the  straight  lines  indicate  forests  and  the 
curved  lines  forming  circular  tracts 
indicate  marshes.  The  irregular  lines 
indicate  roads. 

Distance  was  the  hardest  proposition. 
On  the  map  he  marked  the  hours  and 
minutes  according  to  his  watch.     Then 

TEACHING  FUTURE  ADMIRALS 
TO  FIRE  A  TORPEDO 

Popular  interest  in  American  torpedos 
has  been  greatly  stimulated  by  the 
extraordinary  efforts  which  the  United 
States  government  is  now  making  to 
safeguard  the  secrets  connected  with  this 
agent  of  destruction.  At  the  behest  of 
the  Navy  Department,  Uncle  Sam  has 
even  gone  so  far  as  to  seek  the  aid  of  the 
courts  to  prevent  a  private  manufacturing 
concern  from  supplying  torpedos  of  the 
American  design  to  foreign  powers  or 
from  divulging  any  of  the  details  of 
design  of  the  torpedo  or  the  tube  from 
which  it  is  fired.  Another  evidence  of 

the  new  estimate  of  importance  now 
placed  upon  torpedos  is  found  in  the 
circumstance  that  the  midshipmen  at 

the  United  States  Naval  Academy — the 
future  officers  of  our  navy — -are  now 
given  very  thorough  instruction  as  to  all 
the  details  of  torpedo  manufacture  and 
are  also  required,  in  the  course  of  their 

four  year  instruction  course,  to  do  con- 
siderable practical  work  in  handling  and 

firing  torpedos. 

Instruction  in  Torpedo  Fire 



POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 
803 

Speed  of  60    Miles    an  Hour  Over 
Ice  is  a  Simple  Matter  With 

ICE  MOTORING  BY  "  AERO- 

PLANE DRIVE  " 

Where  the  ice  is  thick  enough  to  risk 

a  heavy  automobile  chassis  the  accom- 
panying photographs  show  one  method  of 

satisfying  the  seeker  after  thrills  of  the 
fast  and  exciting  variety.  The  two 
gentlemen  shown  are  of  a  mechanical 
bent  and  contrived  the  ingenius  motor 
sled  here  illustrated.  The  chassis  was 

placed  upon  stout  runners  and  an  aero- 

plane propeller  rigged  up  on  the  "stern." 
Inasmuch  as  the  engine  is  very  power- 

ful it  will  drive  the  sled  across  the  ice  at 
an  amazing  rate.  On  account  of  weight 
the  sled  is  slow  in  picking  up  speed  but  60 
miles  an  hour  is  a  simple  matter  on  the 

long,  smooth  stretches.  An  "L"  shaped 
"foot"  protrudes  from  the  bottom  and 
serves  as  an  effective  brake. 

3,000  MILES  BY  AEROPLANE 

The  most  popular  aeroplane  pilot  in 

Europe  is  certainly  Brindejone  des  Mou- 
linais,  who  succeeded  in  making  a  most 
remarkable  flight  of  3,000  miles  and  over. 

Starting  from  Paris,  he  passed  by  a  num- 

ber of  European  "capitals,  Berlin,  Warsaw, 
and  St.  Petersburg,  then  crossing  the  sea 
to  Stockholm  and  returning  by  Copen- 

hagen and  The  Hague,  to  Paris.  The 
event  attracted  much  attention  and  this 

view  was  taken  when  the  air  pilot  was 
preparing  to  start  off  on  his  trip. 

Preparing  for  the  Start  Near  Paris 
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Old  Dutch  Ruins 

fk 

Malacca  Business  Street 

MALAYS  ENJOY  LIGHTS 

We  are  indebted  to  Mr.  P.  M.  Robin- 
son, an  electrical  engineer  in  Singapore, 

for  the  description  and  pictures  of  the  first 
electric  light  and  power  plant  installed  in 
Malay  Peninsula.  It  serves  the  town  of 
Malacca  which  though  small  is  now  grow- 

ing rapidly  on  account  of  the  rubber  in- dustry. 

The  site  of  the  plant  was  originally  a 

coconut  plantation.  One  of  the  first  pre- 
cautions taken  was  to  secure  a  substantial 

foundation  and  to  do  this  it  was  neces- 

sary to  use  a  good  deal  of  piling  on  ac- 
count of  the  nature  of  the  soil. 

The  roofs  of  some  of  the  buildings  are  of 

concrete  and  as  a  consequence  their  in- 
terior is  quite  cool  even  in  the  hottest 

weather.  Metal  filament  lamps  are  used 

to  light  the  plant  which  is  capable  of  fur- 
nishing 87  horsepower  and  while  this 

seems  small  by  comparison  with  the 
larger  city  plants  of  this  country  it  is 
ample  at  present  for  the  needs  of  Malacca. 

The  current  is  distributed  over  a  three 

wire  system  of  bare  copper  wire  carried 
on  steel  poles.  There  are  no  underground 
cables  whatever  even  in  the  center  of  the 

town,  for  such  an  arrangement  would  cost 
too  much.  As  Mr.  Robinson  states: 

"Not  only  is  the  cost  of  the  insulated 
cables  much  higher  than  that  of  bare 
wire  but  the  labor  involved  in  breaking  up 
streets  and  laying  insulated  cables  would 
be  very  heavy  and  the  cost  of  connecting 
consumers  is  also  a  heavy  item,  especially 
along  the  main  street  of  the  town,  since 
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the  shops  are  numerous  and  small.  With 
underground  cables  it  is  necessary  to 
break  up  the  street  for  every  consumer  in 
order  to  run  an  underground  cable  into  his 
house  from  the  main  and  in  addition, 

underground  joint  boxes  have  to  be  pro- 
vided. In  this  part  of  the  world  where 

deep  open  drains  run  down  each  side  of 
the  road,  the  cost  of  getting  a  supply  into 

a  small  consumer's  premises  is  often  out  of 
all  proportion  to  the  value  of  his  load. 

"The  price  at  which  current  is  sold 
makes  lighting  by  electricity  much  cheap- 

er than  by  the  various  petrol  and  kero- 
sene lamps  with  which  most  of  the  houses 

were  previously  illuminated  and  the 
Chinese  and  European  residents  are  very 
quickly  appreciating  the  advantages  of 

the  new  illuminant." 

AN  AERIAL  SEESAW 

A  working  model  of  a  device  aiming 

to  put  into  practical  use  latent  amuse- 
ment opportunities  in  the  aerial  cable 

conveyor  was  lately  exhibited  on  the 
Pacific  Coast.  It  consisted  of  two  towers, 
set  apart,  with  a  cable  stretched  between 

them  upon  which  a  car  or  captive  aero- 
plane traveled.  The  cable  supports  at 

each  tower  were  movable  and  under  the 

electrical  control  of  an  operator  through 
an  interesting  system  of  pulleys. 
The  operator,  by  manipulating  a 

keyboard  with  his  fingers,  could  raise  one 
end  of  the  cable  while  allowing  the  distant 
end  to  remain  or  lower,  or  even  rise,  as 
he  chose.  Variation  of  the  incline  of  the 

cable  could  thus  be  readily  brought 
about,  which,  in  turn,  permitted  the  cage 
■suspended  thereon  to  travel  under  the 
force  of  gravity  down  the  slope  formed. 

A  zig-zag  course  of  varying  length  and 
speed  could  also  be  given  to  the  car.  A 
claim  of  1 ,000  feet  in  length  of  cable  for 
every  100  feet  in  height  of  towers  was 
made.  The  only  energy  used  was  that 
of  varying  the  incline  of  the  cable  or 
raising  cable  and  car  to  desired  heights. 

The  affair  was  called  a  "5  in  1  Oppor- 
tunity,"   the   opportunities   being:    an- 

Model  of  the  Aerial  Car 

chored  aeroplane  amusement  device; 
aerial  carrier  for  excavating  purposes; 
aerial  ferry  system  for  crossing  canyons 
and  rivers;  improved  aerial  ore  carrier, 
and  towers  for  wireless  telegraphy  use. 

CUTTING  EXPENSE  OF  FIRE 
FIGHTING 

In  a  recent  discussion  of  the  value  of 

electrically  operated  fire  fighting  appara- 
tus, Chief  Clancy  of  the  Fire  Department 

of  Milwaukee,  Wis.,  is  reported  to  have 

said,  "Electricity  is  an  essential  factor 
in  fire  fighting.  Without  it  in  a  city  of 
any  size  the  department  would  be 
almost  useless.  The  great  use  of  elec- 

tricity in  the  department  to-day  is  in  its 
cutting  down  of  expenses.  Electric 
engines  arc  now  taking  the  place  o(  the 

heavy  strain  engines  whose  cost  (A  main- 
tenance- is  enormous.  The  engines  of  the 

Milwaukee  department,  which  are  kepi 
under  strain  the  year  around,  consume 
two  Ions  of  coal  every  month  while  they 

arc  lying  in  the  buildings.'' 
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NATURE  TAKES  UP  ART 

Occasionally  Nature  takes  up  art  as  a 
side  issue  as  is  well  shown  in  the  accom- 

panying pictures. 
The  first  is  a  piece  of  tree  found  by 

Hunter  Thompson  in  the  Maine  woods 

The  Elephant  Limb 

and  in  part  resembles  the  neck  and  head 
of  a  crane.  The  onfy  thing  that  has  been 
added  to  it  is  an  artificial  eye.  The  body 
has  four  legs  and  a  tail.  This  freak  is  now 
on  exhibition  in  a  private  museum  in 
Skowhegan,  Me.,  as  is  also  another,  a  part 
of  a  willow  tree  which  has  the  form  of  an 

elephant,  even  to  the  tail.    The  four  legs 

are  nearly  perfect  and  the  whole  make-up 
of  the  freak  elephant  attracts  a  great  deal 
of  attention.  It  is  owned  by  Seweil  W. 
Smith.  The  tree  from  which  it  was  taken 

was  nearly  100  years  old  and  this  was  one 
of  the  main  limbs,  the  tail  having  grown 
from  another  limb  and  being  obstructed 
grew  to  the  limb  forming  the  elephant 
body  when  the  tree  was  younger. 

WATERPOWER  FROM  THE  FOOT- 
PRINT OF  ABRAHAM 

Few  hydraulic  plants  draw  water  from 
a  source  comparable  in  origin  to  that  of 

the  spring  from  whose  flow  the  installa- 
tion which  supplies  Damascus  with 

electricity  derives  its  power.  Four  thou- 
sand years  — ■  or  thereabouts  —  ago,  so 

local  tradition  has  it,  the  patriarch  Abra- 
ham, the  founder  of  Judaism,  was 

wandering  about  the  Syrian  desert  at 
the  head  of  his  tribe  like  any  other  nomad 
sheikh.  Chancing  to  camp  one  night  in  a 
narrow,  rock  walled  valley  on  the  eastern 

slope  of  what  are  now  called  the  Anti- 
Lebanon  mountains,  he  was  much  cha- 

grined one  evening  to  find  that  the  trickle 
of  a  stream  which  usually  meandered 
down  to  the  desert  at  that  point  had 

dried  up  in  the  summer  heat.  "I  will 
pray  for  the  Lord  to  give  us  a  spring  here 

that  will  never  run  dry,"  the  patriarch 
exclaimed  and  after  a  few  moments  of 

silent  supplication,  he  stamped  violently 
upon  the  ground  with  his  sandaled  foot. 
Forthwith  there  sprang  up  a  fountain 
of  clear,  cold  water  which,  flowing  a 
stream  of  the  width  of  the  height  of  ten 
men,  has  never  flowed  less  from  that  day 
to  this. 
Though  one  may  hesitate  to  believe 

all  of  the  story  of  its  divine  origin,  there 

is  no  doubt  that  the  fact  that  this  mag- 
nificent flow  of  water  coming  out  of  the 

earth  at  this  point  is  directly  responsible 
for  there  having  been  a  city  on  the  site  of 
Damascus  for  a  longer  time  than  any 
other  city  in  history. 

This  one  spring  has  supplied  all  the 

water  used  by  Damascus'  two  or  three 
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Fall  near  the  Spring  Which  Ari: from  the  Footprint   of  Abraham.       The   Power 
Furnish  Damascus  With  Electricity 

Developed,   Farther   Down,   to 

hundred  thousand  people  for  close  to  two 
score  centuries,  and  for  the  last  four 

years  —  through  the  installation  of  a 
hydraulic  plant  at  a  fall  near  its  source  — 
it  has  added  electricity  for  light,  manu- 

facture and  transportation  to  its  gifts. 
On  the  completion  of  an  extension  of 
this  hydraulic  project,  work  on  which 
is  now  in  progress,  sufficient  power  will 

be  available  not  only  to  run*  a  much 
extended  trolley  system,  but  to  operate 
two  lines  of  railway  for  50  miles  in  each 
direction  from  Damascus  as  well. 

boilers  of  the  plant  have  been  unable  to 
respond  to  the  extra  demands.  In  the 
dilemma  an  old  locomotive  of  the  Port 
Townsend  Southern  R.  R.  has  been  levied 

upon,  and  ever}''  minute  she  can  spare 
from  her  run  is  spent  in  generating  steam, 
which  is  piped  into  the  cannery.  With 
this  timely  aid,  thousands  of  fish  are 
being  prepared  which  would  otherwise  go 
to  waste  through  the  inability  of  the 
canncrs  to  care  for  them . 

LOCOMOTIVE  ASSISTS  OVER- 
WORKED CANNERY 

The  present  run  of  salmon  in  Pvtget 
Sound  bids- fair  to  break  the  record  and 
the  canneries  are  running  night  and  day 
in  their  endeavors  to  take  care  of  the  fish 

daily  brought  in  from  the  salmon  traps. 
At  the  big  Port  Townsend  cannery  so 
much  additional  machinery  has  been 
added  to  take  care  of  the  catch  that  the Locomotive  Supplying  Steam 
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PRIMITIVE     FIJIAN     "  WIRELESS 

TELEGRAPH  " 

A  Fijian  "  Wireless  "  Operator 

The  natives  of  the  interior  of  two  or 

three  of  the  largest  of  the  Fiji  islands 
probably  are  able  to  do  as  much  in  the 
way  of  signaling  as  any  primitive  people, 
their  messages  being  sent  from  village  to 
village  by  means  of  blows  struck  upon 
hollow  log  drums.  These  drums  are 
usually  set  over  holes  in  the  ground,  half 
filled  with  water,  and  though  their 
booming  notes  are  rarely  audible  to  an 
European  at  over  three  or  four  miles,  the 
trained  ear  of  a  native  will  count  them 

off  readily  at  ten  and  more. 

SCHOOL  OF  PRACTICAL  ARTS 

The  school  department  of  Boston  is  to 
inaugurate  a  school  of  practical  arts, 
in  the  Roxbury  district  in  which  electric 
apparatus  and  appliances  will  have  a 

conspicuous  part.  A  house  which  ad- 
joins the  new  school  building  is  being 

remodeled  and  made  into  an  "all-electri- 

cal" school  of  home  making.     Basement, 

laundry,  kitchen,  dining  room,  living 
room,  bath  room  and  bed  rooms  will  be 

equipped  with  the  most  improved  elec- 
trical domestic  apparatus. 

A  PHILIPPINE  BELLE 

The  lady  in  the  photograph  is  a  native 
Visayan  belle  of  the  Philippines.  She  is 
very  proud  of  her  necklace  and  shoulder 
covering  of  beads,  but  far  more  of  her 
beautiful,  filed  teeth.  This  decoration  of 
the  teeth  is  a  practice  among  a  number  of 
tribes  of  the  Philippines  and  accounts  for 
the  teeth  stumps  which  most  of  the 
women  have  later  in  life,  after  the  sharp 
points  have  broken  off.  The  young  girl 

in  the  photograph  is  just  at  the  marriage- 
able age,  in  fact  the  teeth  are  filed  in 

order  to  enhance  the  beauty  and  attract- 
iveness of  the  girls  so  as  to  procure  them 

excellent  husbands.  As  it  happens  there 
are  no  future  dentist  bills  to  be  contracted 
for  the  husbands  to  pay. 

She  is  Proud  of  her  Filed  Teeth 
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Debris  Left   by   the  Kotsina   Glacier  in  Alaska 

THE  TRAIL  OF  A  GLACIER 

The  millions  of  tons  of  sand,  gravel 
and  dirt  filling  the  valley  shown  in  the 
photograph  to  a  depth  of  several  hundred 
feet  gives  a  graphic  conception  of  the 
enormous  scouring  force  of  a  glacier. 
All  this  vast  volume  of  material  has  been 

ground  off  the  mountain  side  and  brought 
down  the  valley  by  the  comparatively 
small  Kotsina  Glacier  in  Alaska.  A 

glacier  is  not  snow,  but  ice;  it  is  snow 
which  has  been  partially  melted  and  then 
compacted  under  great  pressure,  so  that 
as  it  moves  slowly  down  the  valley  or 
mountain  side  it  is  a  practically  solid 
mass  of  ice  from  50  to  several  hundred 

feet  deep.  It  naturally  tears  loose  and 
picks  up  anything  which  happens  to  be 
in  its  way.  The  present  picture  shows 
what  has  been  brought  down  the  valley 

and  left  by  the  glacier,  which  has  re- 
treated half  a  mile  from  this  point. 

eaves,  etc.  It  has  a  length  of  ten  inches 
and  a  width  of  four  and  a  half  inches.  At 

the  front  edge  it  is  six  inches  in  height 
and  at  the  rear  its  height  is  eight  inches. 
The  framework  is  made  of  lacquered 
brass,  while  the  frosted  glass  at  the  front, 
ends  and  bottom  rest  on  the  inside  of 
this  framework.  The  roof  is  of  brass 
and  extends  at  the  front  about  an  inch 
and  a  half  over  the  framework  and  at  the 

ends  about  an  inch.  The  figures  are  five 

inches   tall   and   can   readily   be   distin- 

ILLUMINATED  HOUSE  NUMBER 

This  combined  porch  light  and  house 
number  sign  was  devised  by  Charles  M. 
Retts,  a  contractor  at  Tropico,  Calif. 
This  sign  is  shaped  like  a  small  shed  or 
house,  having  slanting  roof,  overhanging Combined  Porch  l.ir.lit  ami  House  Number 
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guished  at  a  distance  of  100  feet.  In 
this  sign  a  sixteen  candlepower  light  is 

used.  The  bottom  piece  of  glass  is  re- 
movable. 

ADVERTISING  THE  SALE  OF 
CURRENT 

The  young  men  who  are  selling  elec- 
tricity in  this  strenuous  age  are  not  sur- 
passed in  resource  and  ingenuity  by  the 

business  getters  in  any  other  field.  Par- 
ticularly are  the  "live  wires"  of  the  sales 

and  promotion  departments  of  our  vari- 
ous American  electric  power  companies 

to  be  given  credit  for  the  manner  in 
which  they  are  employing  every  known 
form  of  advertising  to  bring  home  to  the 

and  reels  furnished  them,  as  is  the  custom,, 

by  the  manufacturers  of  electrical  ap- 
pliances and  arranging  to  have  these 

shown  in  the  regular  motion  picture 
theaters.      However,  the  young  men  of 

Most  Powerful  Wireless   Station  in  the   World 

EXAMPLES  OF  LANTERN  SLIDES  USED 
IN  PUBLICITY  WORK 

average  householder  the  benefits  and 
economies  of  electricity  and  the  full 

meaning  of  the  word  "service"  in  an 
electrical  sense. 

Within  the  past  few  months  electric 
power  companies  in  any  number  of  cities 
large  and  small  have  been  using  lantern 
slides  and  motion  pictures  in  an  adver- 

tising   way  ■ —  usually    employing    slides 

Leads  him  Finally an   Application  for  Electric 
Service 
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one  power  company  —  the  Potomac 
Electric  Power  Company  at  Washington, 

D.  C. — •  have  gone  one  better  and  have 
worked  up  a  full  fledged  illustrated  lecture 
of  their  own  which  is  being  repeated 

nightly  throughout  the  company's 
territory  with  most  gratifying  results  in 
the  matter  of  new  business  created. 

The  whole  plan  is  a  young  men's 
proposition,  and  the  beauty  of  the  scheme 
is  that  it  can  be  worked  without  any 
outside  assistance.  The  advertising 
manager  of  the  company  delivers  the 
lecture ;  an  engineer,  whose  special  hobby 

is  motion  pictures,  operates  the  projec- 
tion machine  which  the  company  bought 

for  this  purpose;  and  he  has  for  assistant 
a  solicitor  from  the  regular  outside  staff 

who  is  repaid  for  an  evening's  work  by  the 
new  customers  or  "prospects"  he  always 
gets  through  the  interest  aroused  by  the 

entertainment  and  the  questions  invari- 
ably asked  at  its  close. 

These  volunteers  in  the  free  lecture 

field  have  a  lecture  that  occupies  about 
one  hour  and  a  half  and  in  the  course  of 

which  they  display  two  full  reels  of  mo- 
tion pictures  and  60  or  more  slides. 

Electrical  manufacturers  outfitted  them 
with  some  of  their  lantern  slides  and  the 

others  they  had  specially  made  in  order 

that  they  may  illustrate  electrical  ac- 
tivities in  the  immediate  territory  where 

their  operations  arc  conducted.  One 
reel  of  moving  pictures  is  made  up  of 
comedy  of  travel  subjects  in  order  to  put 
the  audience  in  a  good  humor  at    the 

outset  but  the  other  reel  is  given  over  to 
a  very  convincing  presentation  of  how  a 
young  married  couple  solved  the  problems 
of  housekeeping  by  the  introduction  of 
electric  appliances. 

Ultimately  this  lecture  will  be  given 
in  the  city  but  thus  far  it  has  been  given 
only  in  suburbs  and  small  towns  in 

Maryland,  the  Potomac  Company  sup- 
plying current  to  dozens  of  small  com- 

munities in  a  radius  of  more  than  25 

miles.  In  these  small  places  the  delivery 
of  the  lecture  in  the  local  town  hall  has 

invariably  been  the  local  event  of  the 
period  and  sometimes  has  been  followed 

by  a  demonstration  of  the  various  elec- 
tric cooking,  heating,  cleaning  and  other 

devices  which  have  been  pictured  and 
described  in  the  lecture. 

AN  AUTO -SLED 
A.  Arthur  Jewett  of  Skowhegan,  Me., 

has  perfected  a  double  runner  motor- 
cycle combination.  He  removed  the 

engine  from  a  regular  motorcycle  and 
mounted  it  on  the  rear  end  of  the  sled. 
The  engine  is  belted  to  a  large  pulley  on 
a  countershaft  and  the  latter  is  conneeted 
by  a  sprocket  and  chain  to  the  driving 
wheel.  The  driving  wheel  is  set  in  the 
rear  end  of  a  movable  frame  and  pivoted 
so  that  it  rises  and  falls  readily  to  cover 

inequalities  in  the  road.  The  rim  of  the 
dri\  ing  wheel  is  studded  with  sharp  steel 
calks  to  afford  a  grip  upon  the  snow.  Mr. 
Jewett  gels  a  speed  of  20  miles  per  hour. 
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FIRST    GASOLINE 
AUTOMOBILE 

Elwood  Haynes,  a 
school-teacher-scientist- 
inventor  is  said  to  have 
hatched  the  first  auto- 

mobile that  ever  ran  by 
gasoline  power.  The 
machine  is  now  held  by 
the  Smithsonian  Insti- 

tution at  Washington, 
D.  C. 

Haynes  began  in  1891 
to  prepare  drawings  for  a 

' '  horseless  carriage . "    Of 
course,  he  was  laughed  at 
and  the  project  was  voted  by  his  friends 

as  "only  another  of  the  vagaries  of  that 
teacher-scientist,"     but     Haynes     kept 
plugging  away  at  his  dream  and  in  1892 
got  his  batch  of  plans  so  worked  out  that 
they  seemed  to  dovetail.    He  moved  over 
to  Kokomo  and  went  at  the  building. 

First  Gasoline  Automobile  and  Its  Builder— Mr.  Elwood  Haynes 

On  July  4,  1894,  to  the  inspiring  ejacu- 
lations of  a  mob  of  boys,  loafers  and 

unidentified  bipeds,  the  first  gasoline 
automobile  was  made  to  go.  It  was 

stylish,  compact  and  light  appearing- — 
they  thought  then  —  and  in  repeated 
trials  would  do  its  6>£  miles  an  hour. 

OLD  CANS  RECOVER  COPPER 

This  view  shows  a  plant  in  Bisbee,  Ariz.,  where  tin  cans  and  other  junk  are  made 
to  recover  the  pure  metal,  worth  about  fifteen  cents  a  pound.  This  is  done  without 
machinery  or  labor  and  by  the  simplest  process;  just  by  allowing  water  to  flow  over 

the  old  iron.  But  the  water  is  heavily  charged  with  copper,  pumped  from  a  near-by 
shaft,  and  the  iron  is  gradually  replaced  by  the  red  metal,  through  electrolytic  action. 
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PORCH  SETTEE  FROM  AN  OLD 
AUTO  SEAT 

By  having  your  blacksmith  secure  four 
strong  chains  to  the  four  corners  of  an 
old  automobile  seat,  a  very  comfortable 

settee  can  be  made.  It  is  designed  to 
swing  from  the  roof  of  the  porch  or  the 
beam  of  a  pergola  and  forms  a  luxurious 
resting  place. 

ELIANITE,  A  NEW   ELECTRIC 
FURNACE  PRODUCT 

For  a  number  of  years  experimenters 
have  been  busy  trying  to  produce  metallic 
alloys  which  will  be  resistant  to  the  action 
of  acids.  The  electro-chemical  works  at 
Rossi  in  Legnano  have  recently  succeeded 
in  producing  such  an  alloy  cheaply.  They 

call  their  product,  "elianite." 
The  alloy  itself  differs  from  similar 

alloys  in  that  its  resisting  power  is  not 

limited  to  certain  acids,  but  is  fairly 
resistant  under  ordinary  conditions  to 
all  the  common  acids.  It  is  a  very  good 

conductor  of  heat.  This  alloy  will  prob- 
ably find  a  use  in  the  manufacture  of 

nitric  acid  from  the  air.  The  manufac- 
turers have  kept  its  composition  secret. 

TURN  OF  KNOB  SOUNDS  ALARM 
A  burglar  alarm  which  responds  the 

moment  the  door  knob  is  turned,  and 
without  waiting  for  the  door  to  open,  is 
here  illustrated.  The  device  is  a  rect- 

angular steel  frame  attachable  to  the  door 
knob  by  a  collar  and  thumbscrew  and 
carrying  at  its  lower  part  a  bell  operated 

by  a  key-wound  spring.  With  the  device 
in  place,  the  instant  the  knob  is  turned 
the  loose  jointed  frame  is  by  its  own 
weight  and  that  of  the  bell  slightly  twisted 
which  releases  the  bell  spring  and  rings 
the  bell  until  the  spring  is  unwound.  The 
alarm  is  reset  by  winding. 

Attached  to  the  frame  is  also  a  key 

holder  which  prevents  the  key  from  turn- 
ing or  being  pushed  out  from  the  outside. 

The  device  is  patented  by  C.  F.  Lee 
of  Chicago. 

Door  Knob  Burglar  Alarm 
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Miniature  Electric  Driven  Aeroplane Compact  Farm  Lighting  Plant Comb  Hair  Drier  and  Set 

NEW  WAYS  OF  USING  ELECTRICITY 

COMB  HAIR  DRIER  AND  SET 

A  combination  of  useful  articles  for 

caring  for  the  hair  is  included  in  the 
home  hair  drier  set,  which  consists  of  a 
hair  waver,  a  comb  and  a  curling  iron. 

After  the  shampoo  one  need  not  be 
made  uncomfortable  for  any  length  of 
time  by  wet  hair,  for  while  combing  the 
hair  the  electrically  made  heat  from  the 
comb  dries  the  hair  almost  immediately, 
and  there  is  not  enough  heat  to  scorch  or 
cause  the  hair  to  stick  to  the  comb.  The 
hair  waver  can  be  used  often  without  in- 

jury to  the  hair,  while  the  curling  iron  is 
so  regulated  that  an  even  temperature  is 
maintained  while  it  is  in  use. 

A  good  length  of  silk  covered  wire, 
equipped  with  a  plug  at  one  end  to  attach 
to  the  electric  light  socket  and  with  a 
similar  device  at  the  other  for  plugging 
into  the  handle  of  any  of  the  devices,  is 

provided.          

MINIATURE  ELECTRIC  AERO- 
PLANE 

Taking  advantage  of  the  universal  in- 
terest in  flying  machines  one  manufac- 
turer has  placed  upon  the  market  a 

miniature  electric  aeroplane  driven  by 

electricity  for  use  in  show  window  ad- 
vertising displays.  Aside  from  its  per- 

fect construction  as  a  small  Bleriot  model 

the  aeroplane  is  equipped  with  a  special 
small  motor  and  an  aluminum  propeller. 

The  device  is  stispended  from  a  swiveled 
counterbalance  by  means  of  two  conduct- 

ing wires  which  carry  current  to  the  mo- 
tor. In  operation  the  aeroplane  gradually 

swings  away  from  the  center  and  soon 
travels  in  a  circle  which  can  be  regulated 
by  the  length  of  the  suspension  wires  and 
also  by  the  speed  of  the  motor.  Placed  on 
the  floor  it  will  make  a  very  realistic  flight 
and  land  when  the  current  is  turned  off. 
When  used  for  window  display,  it  can 

be  run  intermittently  by  means  of  a  suit- 
able flasher.  The  conducting  wires  are 

scarcely  discernible  when  a  dark  back- 
ground is  used.  It  is  practically  noiseless 

and  will  run  continuously  with  little  or  no 
attention.  Conducting  wires  30  feet  in 
length  are  supplied  with  the  device. 

FARM  LIGHTING  PLANT 

Electric  light  in  the  farmhouse,  in  the 
barn,  in  the  milk  house  and  in  other 
buildings  on  the  farm  saves  steps  and 
time;  and  besides  this,  power  may  be  had 
for  the  shop,  for  churning,  grinding  feed 
and  for  doing  a  score  of  other  things  where 

power  is  needed. 
A  small,  compact  plant  consisting  of  a 

gasoline  engine,  dynamo,  battery  and 
switchboard  like  the  one  shown  will 

afford  this  luxury  at  moderate  cost. 
The  Aplco  house  lighting  equipment  is 

compact  and  convenient.  It  is  all  mount- 
ed on  one  base,  weighs  360  pounds  and 
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Convenient  Cooking  Ut ue  Monday  Killer Disinfecting  Attachment  for  Fan 

occupies  a  floor  space  of  38  by  21  inches 
and  is  30  inches  high. 

The  engine  develops  \}i  horsepower, 
and  has  an  extra  pulley  for  driving  other 
small  machinery,  such  as  a  churn,  cream 
separator  or  small  water  pump. 

Sixteen  eight  candlepower  carbon 
lamps  or  eight  sixteen  candlepower  lamps 
can  be  lighted  three  hours,  eight  eight 
candlepower  lamps  or  four  sixteen 
candlepower  lamps  for  seven  hours,  direct 

from  the  battery.  Twenty  to  25  six- 
teen candlepower  lamps  may  be  lighted 

continuously  with  the  dynamo  running, 
but  as  this  number  of  lights  is  seldom  if 
ever  required  at  one  time,  the  current 
for  the  average  number  of  lights  used  may 
be  taken  from  the  battery  alone. 

It  will  be  understood  that  only  the 
lamps  that  are  burning  consume  current 

so  that  the  battery  will  have  ample  ca- 
pacity to  light  the  average  of  four  or  five 

lamps  that  will  be  in  use  in  various  parts 
of  the  premises  during  the  evening  or 
early  morning  for  several  hours. 

CONVENIENT  COOKING  UTENSIL 

The  sweetest,  most  palatable  toast  is 
that  made  upon  an  electric  toaster.  The 

National  toaster  stove  here  shown,  how- 
ever, is  more  than  a  delicious  toast 

maker.  It  is  a  stove.  It  will  fry,  boil, 
stew  and  warm  with  ordinary  cook  stove 
utensils.  It  is  made  for  convenient  serv- 

ice on  the  dining  table  or  sideboard. 
Besides  its  use  for  ordinary  cooking,  it  is 

an  excellent  device  for  preparing  a  late 
evening  lunch  in  your  room  after  the 
theater.  It  is  also  convenient  for  light 
housekeeping.  When  traveling  it  can,  on 
account  of  its  compactness,  be  stowed 
away  in  a  corner  of  a  suitcase  and  is 
ready  for  service  by  simply  attaching  to 

any  light  socket. 

AIR  CURRENTS  CARRY  DIS- 
INFECTANT 

Any  ordinary  electric  fan  may  be  con- 
verted into  a  disinfecting  apparatus  by 

the  use  of  an  attachment  that  may  be 
readily  mounted  upon  the  guard  wires 
in  front  of  the  fan. 

The  attachment  consists  of  a  container 

of  brass  holding  a  large  wick  which  pro- 
jects from  a  wide  mouthed  spout.  Just 

as  the  oil  creeps  up  into  the  wick  of  an 
oil  lamp,  so  the  liquid  disinfectant  follows 
the  wick  provided  up  to  the  open  spout 
where  the  blast  of  the  fan  carries  particles 
of  it  out  into  the  air.  The  device  is  use- 

ful for  hospitals,  moving  picture  shows, 
railway  cars  and  other  public  places. 

BLUE  MONDAY  KILLER 

The  Imperial  electric  washer  makes 
wash  day  an  easy  one.  The  body  is  made 
of  copper  to  a  point  above  the  water  line 
and  all  parts  above  that  may  come  in 
contact  with  the  water  arc  made  of  brass. 
The  cylinder  which  is  corrugated  on  the 
inside    reverses    every    revolution,    thus 
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Bottle  Capping  Machine Battery  Truck  Freight  Handler Electric  Driven  Screw  Driver 

continually  lifting  the  clothes  and  letting 
them  slide  down  over  the  washboard 

surface,  taking  out  the  dirt  and  allowing 
it  to  settle  to  the  bottom  of  the  tub. 

The  wringer  is  of  the  reversing  type  and 

operates  very  quickly,  and  is  also  ar- 
ranged to  release  the  pressure  upon  the 

roll  as  a  safety  precaution.  A  lever  con- 
trols these  operations.  Another  feature 

that  commends  the  machine  is  the  cover- 

ing that  encloses  all  of  the  moving  ma- 
chinery. The  motor  on  the  base  connects 

by  a  belt  with  a  driving  shaft  one  end  of 
which  is  equipped  with  a  pulley  so  that 
the  motor  may  be  used  to  drive  a  mangle, 
ice  cream  freezer  or  other  small  ma- 
chinery. 

ELECTRIC  DRIVEN  SCREW 
DRIVER 

An  electrically  driven  screw  driver 

which  will  be  appreciated  by  boat  build- 
ers, etc.,  is  so  arranged  that  pressure 

operates  the  driver  by  friction,  and  when 
the  screw  has  been  turned  entirely  in,  the 
friction  is  relieved.  The  moment  the 

pressure  is  released,  also,  the  driver  stops. 

This  quick  acting  device  saves  an  im- 
mense amount  of  time  where  a  large  num- 

ber of  screws  have  to  be  driven  and  the 

amount  of  current  taken  by  the  small 

motor,  which  operates  the  device,  is  in- 
significant. The  equipment  is  also  made  up 

so  that  friction  may  be  applied  by  means 

of  a  breastplate,  just  as  one  would  oper- 
ate a  breast  drill.  The  power  is  transmit- 
ted to  the  screw  driver  by  a  flexible  shaft. 

CAPS  100  BOTTLES  A  MINUTE 

The  great  increase  in  the  making  and 
consumption  of  bottled  beverages  has 
resulted  in  the  building  of  electrically 
driven  machines  for  doing  many  of  the 
operations  in  this  field,  among  them  being 
a  machine  here  shown  for  attaching  the 
crown  caps  upon  bottles.  This  device 
caps  100  bottles  a  minute  and  does  not 
require  an  operator  as  the  bottles  are  fed 
directly  from  the  filling  machine  to  the 

capping  device. 
While  this  apparatus  may  be  operated 

by  any  other  power,  nine  out  of  every  ten 
machines  shipped  from  the  factory  are  by 
order  equipped  with  individual  motor 
drive. 

FREIGHT  HANDLED  BY  BATTERY 
TRUCK 

The  modern  freight  handler  is  a  four 
wheeled  truck  carrying  a  strong,  iron  arm 
and  operated  by  electrical  energy  from  a 
storage  battery. 

One  man  seated  on  the  truck  can  pick 
up  and  transfer  the  heaviest  kind  of 
freight  with  no  more  expenditure  of  his 
own  energy  than  is  necessary  to  turn  the 
steering  wheel  and  operate  a  foot  or  hand 
lever. 

Carefully  kept  records  show  a  saving  of 
from  seven  to  ten  cents  per  ton  in  freight 

handled  this  way  over  the  man  or  man- 
and-horse  method  and  when  the  end  of 
the  month  comes  there  is  no  horse  feed 

to  pay  for  nor  barn  rent  to  consider. 
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Household  Power  Plant Minute  Water  Heater Unbreakable  Telepho 

HOUSEHOLD  POWER  PLANT 

The  use  of  electricity  in  the  home  makes 
possible  a  small  power  plant,  so  to  speak, 
which  may  be  moved  about  the  house  to 
perform  various  laborious  tasks. 

The  Dana  plant  is  built  on  a  frame  set 
upon  rollers  so  that  little  effort  is  required 
to  move  it  about.  It  will  operate  the  ice 
cream  freezer,  crush  ice,  run  an  emery 
wheel,  silver  polisher,  buffer  and  shoe 
cleaner  and  is  arranged  to  belt  to  any 
washer  that  has  a  flywheel,  though  the 
equipment  includes  a  washing  machine 
if  desired. 

Ice  is  fed  into  the  hopper  at  the  top  of 
the  machine  and  as  crushed  ice  is  caught 
in  a  bucket  at  the  spout  on  the  side  of  the 
machine.  Kitchen  tools  can  be  kept 

sharp  on  the  emery  wheel,  and  by  sub- 
stituting a  buffer,  knives,  forks,  spoons, 

trays,  etc.,  may  be  polished. 

MINUTE  WATER  HEATER 

The  Minute  water  heater  will  heat 

enough  water  for  a  shave  in  20  seconds. 
A  cup  of  water  may  be  heated  hot 

enough  for  most  purposes  in  one  minute. 
A  cup  of  bouillon  or  beef  tea  can  be 

prepared  in  less  than  two  minutes,  any- 
where that  current  is  available.  The 

small  cubes  of  extract  which  may  be  had 

from  any  grocer  or  druggist  arc  recom- 
mended for  this  purpose. 

The  dentist  finds  this  a  handy  device 
for  sterilizing  his  instruments.     It  works 

so  rapidly  that  no  time  is  lost,  and  the 
water  may  be  changed  frequently. 
The  doctor  finds  it  convenient  for 

sterilizing  his  instruments  in  homes 
without  going  to  the  kitchen,  or  trusting 
some  one,  inexperienced,  to  do  it  for  him. 

The  heating  element  is  perfectly  insu- 
lated from  the  exterior  parts  so  that  there 

is  absolutely  no  danger  of  receiving  a 
shock. 

In  order  to  make  it  heat  rapidly,  heater 
is  made  in  the  form  of  a  ring,  to  offer  the 
largest  heating  surface  to  the  liquid. 

UNBREAKABLE  TELEPHONE 
RECEIVER 

The  ordinary  desk  telephone  set  is 
quite  liable  to  injury  should  it  fall  to  the 
floor  or  receive  a  hard  blow,  the  receiver 
and  mouthpiece,  which  are  both  of  hard 
rubber,  being  the  parts  most  readily 
broken. 

This  weakness  has  been  remedied  in 
the  construction  of  the  Kellogg  steel 
reinforced  receivers  and  mouthpieces. 

The  receiver  shell  for  example  in  these 
instruments  is  built  in  size  and  shape 
exactly  like  the  standard  type  but 
throughout  in  the  rubber  is  a  metal 
skeleton  frame.  The  rubber  insula l ion. 

by  means  of  special  machinery,  is  forced 
around  this  steel  frame  and  between  the 

ribbed  openings.  The  receiver  cap  's 
reinforced  in  a  similar  manner  with  a 

metal  perforated  disk  Banged  at  the 
circumference. 



Electrical  Men  of  the  Times 
DR.    EDWARD    B.    ROSA 

His  Reserve  and  Studious  Instinct  Suggest  the  College  Professor 

Several  important  developments,  now- 
impending  in  the  electrical  field,  will 
combine  to  give  especial  prominence 
during  the  next  few  months  to  Dr. 
Edward  B.  Rosa,  the  chief  physicist  of 
the  National  Bureau  of  Standards.  As 
chief  of  the  electrical  division  of  that 

governmental  institution  which  has  lat- 
terly done  so  much  for  electrical  science, 

Dr.  Rosa  is  already  well  known  by  repu- 

tation to  most  persons  in  the  electrical 

field,  but  Uncle  Sam's  program  for  the 
immediate  future  promises  to  give  him  a 
yet  more  conspicuous  place  in  the  public 

eye. Mention  may  be  made  first  of  Dr. 

Rosa's  new  responsibilities  as  director  of 
the  new  electrical  laboratory  of  the 
National  Bureau  of  Standards.  The 

electrical  work  at  the  Bureau  has  grown 
818 
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more  rapidly  in  scope  and  volume  than 
any  other  class  of  activities.  The  result 
has  been  that  the  activities  connected 

with  the  accurate  measurement  of  electri- 

cal quantities,  the  study  of  electrical  re- 
sistance, the  investigation  of  electric  cur- 

rent and  electromotive  force,  the  testing  of 
electric  instruments,  etc.,  have  overtaxed 

the  capacity  of  the  quarters  originally  as- 
signed for  electrical  work  and  consequent- 

ly are  now  distributed  among  all  the  four 

buildings  of  the  Bureau  —  an  arrange- 
ment which  is'  neither  economical  nor 

convenient. 

Some  months  ago,  Congress  appropriat- 
ed money  for  a  fine  new  laboratory  build- 
ing to  be  devoted  exclusively  to  electrical 

work  and  which  would  permit  the  con- 
centration under  one  roof  of  all  electrical 

interests.  This  structure  —  the  fifth 
building  in  the  notable  group  in  the 

outskirts  of  the  capital  city  —  is  now 
nearing  completion  and  Dr.  Rosa  will  soon 
soon  be  called  upon  personally  to  direct 
its  occupancy  and  to  map  out  electrical 
research  on  an  enlarged  scale. 

Another  turn  of  affairs  that  brings  Dr 
Rosa  into  the  light  of  publicity  is  his 
selection  to  conduct  the  special  investiga- 

tion recently  ordered  by  Congress  on 
the  subject  of  the  dangers  to  life  and 
property  from  electricity.  The  object  of 
this  probe  of  the  electrical  industry  is<  to 
seek  means  of  safeguarding  the  lives  of 
electrical  workers  just  as  Uncle  Sam  has 

in  recent  yep^s  been  devoting  so  much 
attention  to  the  subject  of  lessening  the 
number  of  accidents  and  reducing  the 
death  roll  in  our  coal  mines. 

He  proposes  to  go  to  the  very  bottom 

of  the  subject  by  studying  the  construc- 
tion of  electrical  apparatus  and  approved 

practice  in  its  installation,  passing  in  due 
course  to  all  phases  of  wiring  operations 
and  to  the  systems  of  inspection  in  vogue 
at  various  plants  and  in  various  cities, 
the  object  of  the  comparisons  of  methods 
in  different  quarters  being  to  brine:  about 
standardization. 

Like  so  many  of  the  big  men  in  the 
electrical  world,  Dr.  Rosa  is  quiet  and 

unassuming  in  manner.  His  reserve  and 
studious  instinct  suggest  the  college 
professor  and  the  impression  is  amply 

justified  by  a  review  of  Prof.  Rosa's 
career.  A  native  of  New  York  State,  his 
boyhood  was  spent  in  the  vicinity  of 
Wells ville,  N.  Y.,  where  at  a  private 
school  he  prepared  for  college.  In  due 
course  he  graduated  from  the  Wesleyan 
University  at  Middletown,  Conn.,  and 
then  took  his  Ph.  D.  course  at  Johns 

Hopkins  University' in  Baltimore.  Tak- 
ing up  his  life  work  he  was  for  a  time  an 

instructor  at  the  University  of  Wisconsin 
and  was  then  made  professor  of  physics  at 
Wesleyan  University,  in  which  position  he 
continued  for  several  years  or  until  about 
the  time  he  went  to  Washington  to  form 
that  connection  with  the  then  newly 
established  Bureau  of  Standards  which 

has  gradually  brought  him  such  promi- 
nence. 

But  for  all  the  earlier  influence  of  the 

college  viewpoint  there  is  naught  of  the 
impracticable  in  this  energetic  man  of  50 

who  is  in  charge  of  Uncle  Sam's  special 
department  of  theoretical  and  applied 
electricity  and  electrical  measurements. 
This  has  been  conclusively  proven  to  the 
satisfaction  of  the  manufacturers  and 
others  who  have  come  in  contact  with 

him  through  his  responsibilities  at  the 
National  Bureau  of  Standards  and  as 

secretary  of  the  International  Committee 
oh  Electrical  Units  and  Standards.  Par- 

ticularly is  it  fortunate  for  the  electrical 
industry  that  a  man  who  thus  combines 
the  practical  with  the  theoretical  is  to 
make  whatever  recommendations  may 
be  presented  for  remedying  existing 

dangers  in  the  electric  field.  Any  ill- 
advised  expedients  for  safeguarding  the 
life  and  limb  of  the  electrical  worker 

would  be  liable  to  involve  heavy  expense 
with  very  doubtful  benefit.  But  Dr. 

Rosa's  verdict  ought  to  have  weight .  not 
only  with  Congress  but  with  the  public 
service  commissions  in  all  parts  o\  the 
country  that  have  authority  to  promul- 

gate   electrical     regulations.      Wai-don 
F  VWCETT. 
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THANKSGIVING  DINNER 

"In  these  days  of  rapid  transit  by  sea 
as  well  as  by  land,  the  markets  of  the 
world  are  brought  almost  to  our  very 
doors  and  we  have  a  hundred  combina- 

tions to  our  grandmothers'  one.  We 
therefore  receive  our  guests  more  formal- 

ly; we  make  preparations  for  their  com- 

ing and  take  pleasure  in  giving  them  a 
meal  which  shall  vary  from  the  humdrum 

order  of  culinary  production." 
Menu 

oysters  with  sherry 
thanksgiving  soup        popped  corn 

roast  stuffed  turkey  brown  gravy 
sweet  potatoes  a  la  bement 

boiled  onions 
turnip  croquettes  cranberry  conserve 

chicken  pie 
chiffonade  dressed  lettuce 

puritan  pudding       foamy  brandy  sauce 
mince  pie        pumpkin  pie 

nuts  and  raisins        assorted  fruit 
cafe  noir 

— Fannie  Merritt  Farmer. 

MODERN  HOSPITALITY 

Since  the  cave  man  carpeted  his  cave 
with  the  boughs  of  trees  and  the  skins  of 

animals,  man  has  sought  home  furnish- 
ings that  would  promote  his  comfort  and 

please  his  esthetic  tastes.  Such  furnish- 
ings have  never  been  so  plentiful  or  so 

beautiful  as  at  the  present  time. 
The  many  recent  improvements  in 

electrical  appliances  and  repeated  reduc- 
tions in  the  cost  of  electricity  have 

combined  to  put  the  use  of  electric  cur- 
rent within  the  reach  of  thousands  who 

appreciate  the  relief  from  drudgery.  It 
is  now  possible  to  serve  the  after  dinner 
coffee  in  the  library  with  comfort. 

Bachelors  have  found  the  electric 

current  a  positive  boon  in  the  entertain- 
ment of  friends,  or  the  husband  of  the 

house  can  dispense  hospitality  almost  as 
gracefully  as  the  wife,  with  the  aid  of 
electric  appliances.  The  electric  current 
eliminates  the  annoyance  and  danger  of  a 
naming  alcohol  lamp. 

Art  in  the  home  should  be  the  expres- 
sion of  the  owner's  individuality.  To  say 

that  every  home  should  contain  all  the 
art  which  the  means  ana  taste  of  the 

owner  can  provide  is  to  express  a  self 
evident  truth,  but  art  is  by  no  means 
measured  by  money  cost.  Art  is  the 
human  and  super-useful  quality  of  things. 
A  savage  is  content  to  eat  from  a  flat 
stone  but  civilized  man  uses  a  china  plate 
and  adds  the  higher  pleasure  of  seeing  its 
delicacy  and  decoration. 

One  of  the  many  advantages  of  elec- 
tricity is  the  ease  with  which  it  may  be 

controlled;  it  is  very  desirable,  therefore, 
to  have  the  home  equipped  with  a 
liberal  supply  of  switches. 

820 
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POT  TYPE  COFFEE  PERCOLATOR       A    PARABLE    ON    CLEANLINESS 

"We  never  knew  what  good  coffee  was 
until  we  got  a  percolator  "  was  the  remark 
of  a  business  man  who  depends  upon  his 
two  cups  of  coffee  as  an  important 
feature  of  his  breakfast. 

Coffee  that  is  made  in  an  electric  per- 
colator is  as  light  and  clear  as  wine  and 

it  has  the  pure,  delicious  flavor  of  the 
coffee  berry.  A  new  percolator  which  is 

simple,  handy,  convenient  and  less  ex- 
pensive than  the  more  elaborate  styles  is 

just  being  introduced. 
Water  is  put  into  the  reservoir  and 

coffee  into  the  coffee  retainer.  The 
current  is  then  turned  on  and  in  less  than 

one  and  one-half  minutes,  hot  water  is 
forced  up  through  the  valve  tube  and 
sprayed  over  the  coffee.  The  water 
trickles  through  the  coffee,  dissolves  the 
extract  and  runs  back 

through  the  strainer 
into  the  reservoir.  This 

operation  is  kept  up 
continuously  until  the 
coffee  is  of  the  desired 

strength.  The  current  is 
then  turned  off.  A  pot 
of  coffee  can  be  made  in 

A  certain  lady  had  an  electric  toaster, 
and  was  more  than  pleased  with  it.  She 
was  also  very  careful  with  it  and  every 
morning  after  breakfast,  she  brushed  it 
with  a  nice  soft  brush.  This  was  her 

method,  and  it  was  perfectly  satisfactory 
to  herself.  Now  this  lady  had  her 
mother-in-law  dwelling  with  her,  one  who 
had  been  reared  in  the  "cleanliness  is 

next  to  godliness"  atmosphere  and  who 
had  dealt  in  her  day  with  pots  and  pans 
that  had  to  be  scrubbed. 

Now  secretly  she  did  not  approve  of 

her  daughter-in-law's  apparently  lax 
method  in  cleaning  the  electric  toaster, 
because  she  was  positive  in  her  own  mind 
that  cooking  things  should  be  plunged 
into  boiling  hot  water  and  well  scrubbed. 
One  day,  when  the  lady  of  the  house  was 

out,  she  resolved  to  give 
the  electric  toaster  the 

thoroughly  good  cleaning 
which  she  was  sure  it 

must  need,  so  she  filled 
the  dishpan  with  hot 

water  and 

-^  soap  suds 

\   plunged    the 

Pot  Type  Coffee  Percolator 

about  fifteen  minutes.     A 'smaller  quan- 
tity requires  less  time. 

The  heater  is  of  a  special  design,  pro- 
jecting from  the  bottom  of  the  vessel  into 

the  water.  It  is  highly  efficient,  very 
durable  and  extremely  simple.  If  always 
operated  immersed  in  water,  it  should 
last  a  lifetime,  but  if  for  any  reason, 
repairs  are  needed,  new  heaters  can  be 
easily  installed.  Connections  from  the 
heater  are  made  to  suitable  terminals 

carried  in  the  base  of  the  percolator.  This 
new  utensil  consumes  380  watts  and  has  a 

capacity  of  two  and  a  half  pints  of  coffee. 

electric  toaster  into  the  hot  suds  and 

scrubbed  it  well.  The  next  day  when 

daughter-in-law  tried  to  make  the  morn- 
ing toast,  the  electric  toaster  would  not 

toast.  Daughter-in-law  was  in  despair; 
finally  the  old  lady  confessed  that  she 
had  given  the  toaster  a  good  bath  the 

day  before  but  she  didn't  suppose  that 
would  hurt  it  any.  In  her  day,  cooking 
things  always  had  to  be  scrubbed. 

"Yes,  but  mother,"  protested  the  lady 
of  the  house,  "don't  you  understand  that 
electric  utensils  are  different?  They  are 
not  exposed  to  an  open  flame  and  they 



POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 823 

do  not  accumulate  carbon,  soot,  or  similar 
deposits  and  they  do  not  have  to  be 
scrubbed  like  the  old  time  pots  and  pans ; 

now  my  new  electric  toaster  is  ruined," 
and  the  lady  of  the  house  cried. 

When  the  man  of  the  house  came  home 

that  night  he  endeavored  to  explain  why 
the  toaster  was  ruined: 

"Energy  is  what  makes  things  go; 
wherever  a  quantity  of  electricity  exists, 
energy  is  present  in  the  electrical  form. 
When  the  electric  current  enters  an 

electric  cooking  utensil,  it  encounters  a 

resisting  element,  a  'resistor'  that  does 
not  permit  the  easy  passage  of  the  cur- 

rent, so  a  powerful  commotion  is  set  up 
among  the  particles  of  the  resistor  and 
the  utensil  is  made  warmer  because  heat 

energy  is  energy  in  motion.  Part  of  the 

resistor  is  placed  in  an  insulating  corn- 

some  of  the  magnets  and  bars  on  the 
base  of  the  machine  and  in  the  other  is 
seen  the  enclosure  for  the  solenoids  that 

operate  the  needle  bar. 

NEW    USES    FOR    THE    ELECTRIC 
FAN 

An  electric  fan  in  my  house  finds 
many  uses  other  than  the  time  honored 
one  of  cboling  the  air  in  summer. 

I  have  an  unventilated  closet  in  which 

the  air  was  always  stale.  Leaving  the 
door  open  continually  injured  the  clothes 
and  occasional  airings  would  not  keep 
away  the  close  smell.  Now  every  few 

days  I  set  my  electric  fan  a-twirling  in 
the  closet  and  thus  thoroughly  air  and 
sweeten  everything  at  one  time.  I 
believe  this  has  a  tendency  to  keep  moths 
from  breeding,  also. 

The  heat  from  our  hot-air  furnace 
seems  loath  to  go  into  the  living  room. 

pound  which  is  porous  and  absorbs 
water  and  if  this  is  not  thoroughly  dry 
it  may  cause  a  short  circuit  between 
the  two  resistors,  blowing  out  the  fuse 

or  burning  off  the  resistor." 

MAGNETS  RUN  SEWING 
MACHINE 

The  accompanying  pictures  from 
photographs  show  the  application  of 
electricity  in  an  unusual  way  to  the 
operation  of  a  sewing  machine.  The 

inventor's  object  is  to  substitute  solenoids 
and  magnets  to  operate  the  machine 
thus  doing  away  with  internal  shafts 
and  gearing.     In  one  picture  are  shown 

Placing  the  buzzing  electric  fan  on  the 
register  for  only  a  few  minutes  will  draw 
the  heat  nicely,  and  once  the  current  is 
established  the  hot  air  continues  to 
flow. 

On  the  mornings  when  breakfast  seems 
a  bit  chilly  without  a  fire,  we  open  the 
door  into  the  warm  kitchen  and  set  the 

electric  fan  going  on  a  high  shelf  in  the 
kitchen.  This  blows  the  warm  air  into 

the  breakfast  room  and  it  speedily  be- 
comes comfortable. 

We  achieved  a  beautiful  effect  one 

May-day  at  the  crowning  of  our  little 
queen.  We  placed  a  great  tray  of 
confetti  in  a  convenient  angle  with  the 
electric  fan.  suitably  attached,  behind  it. 
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After  the  crowning,  the  current  was 
turned  on  and  the  electric  fan  blew  a 

most  fairy-like  shower  of  seeming  rose- 
petals  over  the  wee  queen  and  her  court. 
—Mrs.  H  .  G. 

HOME  PORTRAITURE 

The  portable,  mercury  vapor  lamp 

makes  home  portraiture  an  artistic  possi- 
bility. Among  many  refined  persons 

there  is  a  very  general  feeling  against  the 

ground  for  a  portrait  wherever  it  is  per- 
sonal and  distinctive,  and  it  is  often 

desirable  to  embody  these  qualities  in  the 
portrait.  Especially  is  this  true  in  the 
case  of  family  portraits.  With  the  use  of 
several  portable  lamps  as  illustrated, 

family  groups  can  be  successfully  photo- 
graphed. Wherever  flash  lights  are  ob- 

jectionable, these  portable  outfits  may  be 
used  to  good  advantage. 

The  outfit  consists  of  two  tubes  within 

a  reflector.    These  tubes  contain  vapor  of 

The  Mercury  Vapor  Lamp  Makes  Home  Portraiture  an  Artistic  Possibility 

"gallery  expression"  of  the  professional 
photographic  portrait ;  a  number  of  people 

object  to  "sitting"  for  their  pictures  in 
an  unfamiliar  photograph  gallery,  with 
its  artificial  properties  and  surroundings, 
and  by  the  time  they  are  properly  posed 
their  natural  expression  is  entirely  gone. 

Now  the  home  furnishes  an  ideal  back- 

mercury  which  is  made  to  glow  with  a 
soft  but  powerful  radiance  by  the  passage 
of  an  electric  current.  The  light  is  of  a 
bluish  green  color  and  is  rich  in  actinic 
rays;  it  is  the  latter  property  together 
with  the  large  extent  of  luminous  surface 

that  so  admirably  fits  the  lamp  for  photo- 
graphic uses.     The    complete    mercury 
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lamp  outfit  includes  lamp,  reflector  and 
certain  electrical  accessories  which  are 

compactly  placed  in  a  case;  when  in  use 
the  outfit  is  mounted  on  a  tripod  which 

permits  the  lamp  to  be  raised  and  low- 
ered within  a  range  of  from  four  to  seven 

feet  and  to  be  inclined  at  any  angle. 

CHEERFULNESS  IN  THE  HOME 

Cheerfulness  in  the  modern  home 

depends  in  a  large  measure  upon  light, 
plenty  of  natural  light  by  day  and  a 
sensible  arrangement  of  electric  light  for 

use  at  night.  Evening,  when  the  day's cares  are  over  and  the  members  of  the 

household  are  gathered  in  the  home  circle, 
is  the  time  when  the  home  is  appreciated 
to  the  fullest. 

Electricity  brings  into  the  modern 

home  not  only  the  most  hygienic,  bril- 
liant, economical  and  useful  light  but  the 

same  electricity  may  also  be  utilized  in 

■  many  ways  which  add  greatly  to  the 
comfort  and  ease  of  modern  house- 
keeping. 
The  many  recent  improvements  in 

electrical  appliances,  the  introduction  in 
high  efficiency  lamps  and  repeated  re- 

ductions in  the  cost  of  electric  current 

have  combined  to  put  this  great  agent 
within  the  reach  of  thousands,  who  but 
a  short  time  ago  regarded  it  as  a  luxury 
for  the  few. 

In  laying  out  the  scheme  of  illumina- 
tion, two  general  considerations  should  be 

borne  in  mind ;  first,  the  every-day  require- 
ments, and  second,  the  special  require- 
ments, such  as  the  illumination  needed 

for  parties  and  entertainments  of  various 
kinds. 

For  most  of  the  every-day  needs,  an 
economical  arrangement  of  lights  is  ne- 

cessary. The  general  illumination  should 
not  be  intense,  but  by  the  use  of  portables 
strong  illumination  may  be  secured  at 

points  where  needed.  Sufficient  candle- 
power  must  be  provided,  however,  to 
give  brilliant  illumination  when  the  home 
is  open  for  the  entertainment  of 
guests. 

ELECTRICAL  DECORATIONS 

The  birch  bark  lantern  encircled  with 
an  artificial  garland  of  autumn  leaves 
illuminated  with  little  electric  lamps  that 
appear  to  be  berries,  makes  a  pretty  and 

suitable  house  decoration  for  the  fall 
months.  Such  lanterns  have  the  first 

fundamental  advantage  of  safety;  they 
need  no  watching  as  there  is  no  fire  risk 
in  electrical  decorations. 

"You  should  always  be  two  to  eal  a 
truffled  turkey.  It  is  my  invariable 

practice.  I  am  going  to  dine  oil  one  to- 
day. We  shall  be  two  the  turkej  and 

myself."  —  Abbe  Morellet. 
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THE  ELECTRIC  HEATING  PAD        PRACTICAL   DOMESTIC    SCIENCE 

The  electric  heating  pad  is  the  most 
effective  form  of  hot  applications,  because 
it  gives  a  gentle,  soothing  heat  that  is 
continuous  and  even.     It  does  not  cool 

off  like  a  heavy,  leaky,  hot  water  bottle. 
The  heating  pad  is  soft  and  flexible  and 
can  be  used  in  any  position.  It  is  so 

light  that  it  will  not  hurt  the  most  sensi- 
tive flesh.  On  the  connecting  cord  within 

easy  reach  is  a  heat  regulating  switch. 

BAVARIAN  ROAST  TURKEY 

Clean  and  season  a  fat  turkey.  Stuff 
with  three  raw  potatoes,  two  apples  and 
one  onion  grated.  Mix  with  a  lump  of 
butter  and  one  cup  of  bread  crumbs ;  add 
one  egg.  Season  with  sage,  thyme,  salt 
and  pepper,  then  put  into  a  dripping 
pan.  Pour  in  one  cup  of  water  and 
dredge  with  flour.  Let  bake  in  a  hot  oven 
until  done. —  Dishes  of  all  Nations. 

A  group  of  women  who  felt  the  im- 
portance of  the  work  of  teaching  the 

domestic  arts  and  sciences  which  was 

begun  by  the  Armour  Institute  of  Tech- 
nology, Chicago,  undertook  to  continue 

it  when  co-education  was  given  up  by 
the  Institute.  Through  the  kindness  of 
Mrs.  Philip  D.  Armour,  the  entire 

-equipment  of  the  department  of  domestic 
arts  and  science  was  acquired  and  with 

the  co-operation  of  several  women's 
clubs,  the  present  school  of  dom<  stic  arts 
and  science  was  established  in  the  central 
business  district  of  the  city. 
An  interesting  feature  in  connection 

with  the  work  of  the  training  class  is  the 
daily  cooking  and  serving  of  a  practical 
luncheon.  This  began  with  a  luncheon 
served  each  day  to  the  students  of  the 
school,  the  instructors  and  board  of 
managers,  but  recently  it  has  come  to 
include  the  general  public. 

The  work  is  done  under  Miss  Farwell's 
direction;  individual  instruction  is  given 
in  only  one  dish  each  morning,  but  the 
student  assists  wherever  desired,  thus 

gaining  general  experience.  The  train- 
ing kitchen  is  open  to  persons  who  wish 

to  become  more  efficient  workers  either 

in  the  home  or  in  business  and  for  stu- 
dents of  the  school  who  wish  practice  in 

cooking  and  serving  in  addition  to  the 
regular  courses.  Much  of  the  baking  in 
the  demonstration  room  is  done  in  an 
electric  oven. 

Here  is  a  sample  luncheon  menu  cooked 
and  prepared  in  the  training  kitchen, 
then  served  at  noon  to  the  general  public : 

creamed  chicken  and  sweetbreads 
buttered  rice 

asparagus,  cucumber  and 
cheese  ball    salad 

mixed  fruit  ice 

Alternates 

veal  loaf  with  mushroom  sauce 
french  fried  potatoes 
stuffed  pear  salad 

orange  trifle  strawberry  short  cake 

COFFEE 
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COST  OF  USING  ELECTRIC 
APPLIANCES 

Experience  has  shown  that  300  watt- 
hours  per  meal  per  person  is  a  liberal 
allowance  for  electric  cooking;  or  in  a 

family  of  five,  four  kilowatt-hours  per 
day  is  an  average. 

Cooking  Data 
Appliances  used   Oven 
Cooking   Bread 
Quantity   3  pounds 
Time  to  heat  apparatus   25  minutes 
Time  cooking   32  minutes 
Total  time  required   57  minutes 
Kw-hrs.  heating  apparatus   0 .  58 
Kw-hrs.  cooking   0.45 
Total  cost,  cents   5.15 

The  following  is  a  good  chart  to  consult 
for  the  costs  of  using  the  ordinary  electric 
appliances,  cost  compiled  on  a  basis  of 
five  cents  per  kilowatt-hour,  the  latter 
being  equivalent  to  1,000  watts  for  an 

hour.  A  seven  inch,  frying  pan,  consum- 
ing 500  watts,  operating  30  minutes  costs 

a  cent  and  a  quarter,  likewise  a  six  pound 
iron;  an  eight  inch  stove  consuming  800 
watts,  operating  fifteen  minutes  costs 
but  a  cent;  the  following  appliances  cost 

less  than  a  cent  during  the  give'n  time  of 
operation. 

Average  Period  of  Cost  during 
Article                   Consumption  Operation  that  period 

Watts.  Minutes.  Cents. 

Chafing  dish   400  20  0 .  67 
Pint  milk  warmer. . .   250  6  0. 12 
Quart  food  heater .. .   500  6  0.25 
Coffee  percolator ....  300  20  0 .  50 
Stove,  six  inch     500  15  0 .  62 
Curler       60  15  0.07 
Iron     250  30  0.62 
Teakettle    300  20  0.50 
Heating  pad       50  60  0.25 

PLUM  PUDDING 

Coffee  cup  of  white  sugar,  }4  pound  of 
suet  (chopped  very  fine)  1  pound  of  dried 
bread  crumbs,  six  eggs  (yolks  and  whites 
beaten  separately) ,  allspice,  a  little  cloves, 
cinnamon,  1  nutmeg,  1  pint  of  milk,  1 
pound  of  currants,  1  pound  of  dried 
raisins,  yi  pound  of  citron,  well  dredged 
with  flour,  1  teaspoon  of  baking  powder, 
white  of  eggs  last.  Boil  four  or  five  hours. 

—  Famous  Old  Receipts. 

FOOD   SHOULD*  FIT  THE  SEASON 

All  people  eat  less  for  breakfast  in 
summer  than  in  winter.  They  require 
less  food  because  they  require  less  heat 
elements.  Few  people,  however,  refuse 
hot  coffee  and  eggs  and  hot  buttered 
toast  for  breakfast  even  in  summer. 

Many  people,  also,  like  to  minimize 
effort  to  the  greatest  extent  possible. 

With  an  electric  breakfast  set  —  toaster, 
percolator  and  egg  boiler  —  work  is 
simplified,  effort  saved  and  breakfast  is 
hot  and  delicious. 

BABY  CARRIAGE  VIES  WITH 
AUTO 

If  a  self  assertative  appearance  is  all 

that  it  takes  to  relegate  "vehicles"  from 
the  sidewalk  to  the  street,  the  streets  of 
Cleveland  will  probably  soon  be  enlivened 

with  a  sort  of  "fairy  runabout"  entirely 
new. 

Some  enterprising  Cleveland  firm  has 
relieved  the  baby  carriage  of  all  of  its 
former   insignificance   by   placing   upon 

Of  Self-Assertive  Appear 

each  side  of  the  front  two  importanl 
looking  electric  lamps,  operated  from  a 
small  storage  battery. 

Whether  or  not  it  will  be  necessary  to 
set  a  speed  limit  upon  the  proud  and 

happy  propeller  of  the  new  baby  carriage 
has  not  been  determined. 
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GRADING     GRAVEL     WITH     ELECTRIC 
FAN 

The  writer  had  occasion,  at  one  time,  to  sepa- 
rate gravel  and  sawdust  into  several  sizes  or 

grades  for  the  making  of  stone  articles.  While 

there  is  on  the  market  a  grading-by-air  appara- 
tus, the  writer  did  satisfactory  work  using  a 

fifteen  inch  electric  fan  placed  on  the  edge  of  a 
table. 

The  material  was  taken  up  by  buckets,  held 
above  the  stream  of  air  from  the  fan  and  slowly 
poured  out.  The  fast  moving  air  at  once  caught 
the  particles,  whirled  away  the  very  light  ones 
and  carried  them  a  considerable  distance  before 

they  fell  to  the  floor.  The  very  heavy  particles 
were  scarcely  affected  by  the  blast,  but  fell  right 
through  it.  The  slightly  heavier  particles  were 
carried  farther,  and  so  on. 

To  separate  the  several  sizes,  tin  pans  were 

Fan  Blows  Light  Material  Farthest 

made  by  bending  up  the  edges  of  plain  sheets  of 
tin,  the  corners  being  notched.  Six  pans  are 
shown  and  six  grades  or  sizes  are  being  separated 
by  the  apparatus  as  arranged.  Sawdust  may  be 
graded  as  readily  as  sand. 

— James  F.  Hobart. 

IRON   PIPE   TO    GUIDE   FISHING   WIRE 

It  is  sometimes  difficult  to  push  fishing  wire 
through  the  holes  bored  in  bridges  in  a  partition. 
Where  such  trouble  is  encountered,  a  piece  of 
conduit  can  be  temporarily  inserted  in  the  holes 

that  have  been  bored  in  the  2  by  4's  as  outlined. 

Stud 

Bridges 

Iron  Pipe  on  Conduit Sill 
Floor 

Fishing  W/'re. 

Pipe  Guides  Fishing  Wire 

Then  the  fishing  wire  can  be  pushed  up  through 
this  conduit  without  difficulty.  Iron  pipe  34 
inch  in  diameter,  can  be  used  instead  of  conduit 
to  form  a  guideway  for  the  fishing  wire,  but 
inasmuch  as  %  inch  conduit  is  usually  available 

on  any  job,  it  is  the  more  frequently  used.— 
Geo.  V.  Jerome. 

ELECTRICAL  SLIDE  RULE 

The  Roylance  slide  rule,  modified  to  fit  the 
needs  of  the  electrical  engineer,  is  provided  with 

scales  by  means  of  which  the  size,  conduc- 
tivity, and  weight  of  copper  wire  may  be  found 

without  resorting  to  the  usual  tables.  Among 
other  calculations  the  scale  will  also  show  the 

current  carrying  capacity  of  rubber  covered 

wire,  weather  proof  wire,  etc.,  at  a  glance.  Kilo- 
watts may  be  converted  to  horsepower  and  vice 

versa. 
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Elementary  Electricity  for  Practical 
Workers 
By  W.  T.   RYAN 

Chapter  VIII — Alternating  Currents  Simply  Explained 

Experience  with  direct  current  circuits,  in- 

volving as  a  rule  Ohm's  law  in  its  simple  form, 

I  =  — ,   is   very    apt  to  make    one    think  that R 

alternating  current  circuits  with  their  apparent 
and  actual  power,  leading  and  lagging  currents, 
etc.,  are  very  complex.  As  a  matter  of  fact  these 

relationships  are  almost  as  simple  as  the  charac- 
teristics of  a  direct  current  circuit. 

In  direct  current  circuits  the  current  flows 

uniformly  in  one  direction;  or  as  time  elaps- 
es the  value  of  the  current  does  not  change.  In 

an  alternating  current  circuit  the  direction  of  the 

Current  Curve 

current  flow  is  continually  changing.     This 
shown  graphically  by  Fig.  29. 

The  complete  set  of  values  the  current 
through  repeatedly  as  time  elapses  is  called  a 
cycle.  The  number  of  cycles  passed  through  in 
one  second  is  called  the  frequency.  For 
example,  the  current  we  use  to  light  our  homes 
ordinarily  passes  through  60  complete  sets  of 
values  every  second.  For  long  distance  power 
transmission  and  for  electric  railway  purposes 
a  frequency  of  25  cycles  per  second  is  often 

used.  An  alternation  is  one-half  a  cycle.  The 
frequency  of  an  alternator  is  often  expressed  as 
so  many  alternations  per  minute  instead  of  as 
cycles  per  second.  Two  alternating  currents  are 
said  to  be  in  synchronism  or  in  phase  when  they 
have  the  same  frequency  and  pass  through  their 
maximum  and  minimum  values  at  the  same 
time. 

The  first  forms  of  generators  were  of  the  alter- 
nating current  type,  this  being  the  simplest  type 

of  machine  to  build.  It  consists  essentially  of  a 
single  coil  of  wire  or  a  number  of  coils  connected 
in  series. 

(AB)  shows  a  coil  of  wire  revolving  clockwise 
in  a  magnetic  field  set  up  between  the  poles  N 
and  S.  When  the  coil  is  in  the  position  (aa)  the 
wires  are  moving  parallel  to  the  magnetic  field 

and  the  voltage  generated,  being  proportional  to 
the  rate  at  which  the  lines  of  force  are  cut,  is 
therefore  zero.  As  the  coil  revolves,  the  voltage 
set  up  increases  until  the  coil  is  in  the  position 
(bb)  at  which  time  the  wires  are  moving  straight 
across  the  magnetic  field,  therefore  the  rate  of 
cutting  and  the  voltage  are  a  maximum.  As  the 
coil  continues  to  revolve,  the  rate  of  cutting 
through  the  magnetic  field  becomes  smaller  and 
smaller  until  the  position  (bb)  is  again  reached, 
at  which  time  the  voltage  is  again  zero.  As  the 

wire  (A)  moves  upward  through  the  magnetic 
field  it  begins  to  cut  through  the  magnetic 

field  in  the  reverse  direction,  therefore  the  volt- 

age produced  is  in  the  reverse  direction.  Con- 
tinuing the  revolution,  the  voltage  reaches  a 

maximum  in  the  position  (bb)  and  is  then  grad- 
ually reduced  again  to  zero  until  the  position 

(aa)  is  reached.  It  is  thus  seen  that  the  voltage 

passes  through  a  complete  set  of  +  and  —  values 
while  the  coil  (AB)  makes  one  complete  revolu- 

tion. If  the  machine  had  four  poles,  the  voltage 
would  pass  through  two  complete  sets  of  +  and 
—  values  for  each  revolution  of  the  coil.  The 

frequency  of  the  voltage  produced  by  an  alterna- 
tor is  thus  seen  to  be  equal  to  the  product: 

(pairs  of  poles)  times  (revolutions  per  second). 
If  a  voltmeter  is  connected  across  such  a 

circuit  it  will  read  what  is  known  as  the  effective 
or  the  square  root  of  the  mean  squared  value. 
During  each  cycle  an  alternating  voltage  passes 
through  a  large  range  of  values  varying  from 

Fig ^^?vfc\    \ IBB 
<?     Np«.'Y-.} 

Fig.  30.   Simple  Generator 31.  Theory  of  Operation 

zero  to  a  maximum.  This  alternating  voltage 

applied  to  any  circuit  will  produce  a  currenl 
which  also  passes  through  a  similar  sot  of  +  and 
—  values.  It  has  become  universal  practice  to 
express  alternating  current  in  tonus  of  the  value 
of  the  dired  current  thai  would  produce  the 
same  heating  effect  in  the  circuit.    The  heating 
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effect  of  a  direct  current  is  equal  to  the  product 

of  the  current  squared,  the  resistance  and  the 

time  (J  =  I2Rt).  The  heating  effect  of  an 
alternating  current  at  any  instant  is  equal  to  the 
current  squared  (at  that  instant)  times  the 
resistance.    It  is  thus  seen  that  the  heating  effect 

Current 

Fig.  32.     Voltage  and 
Current  in  Phase 

Fig.  33.     Lagging  Current 

of  an  alternating  current  varies  from  zero  to  a 
maximum.  The  average  heating  effect  is  70.7 

per  cent  of  the  maximum.  The  effective  value  of 
the  current  is  70.7  per  cent  of  the  maximum.  This 
is  eleven  per  cent  higher  than  the  average  value, 
which  is  only  63.6  per  cent  of  the  maximum.  As 
an  example,  if  the  alternating  current  in  a  circuit 
varies  from  0  to  100  amperes,  the  average  value 
would  be  63.6  amperes  and  the  effective  value, 
(the  value  an  ammeter  would  read)  would  be 
70.7  amperes.  Voltmeters  are  also  calibrated  to 
read  effective  values.  The  maximum  value  is 

not  used  to  any  great  extent,  its  principal  use 
being  to  indicate  the  maximum  strain  to  which 
the  insulation  of  the  system  is  subjected. 

The  curves  representing  voltage  and  current 
may  be  plotted  together.  If,  as  in  Fig.  32,  the 
maximum  and  minimum  values  of  the  voltage 
and  current  occur  simultaneously  they  are  said 
to  be  in  phase. 

If,  as  shown  in  Fig.  33,  the  current  does  not 
reach  its  maximum  value  for  some  time  after  the 

voltage  does  the  current  is  said  to  be  out  of  phase 
with  the  voltage  and  to  lag  behind  it.  If,  as  shown 
in  Fig.  34,  the  current  reaches  its  maximum  value 

ahead  of  the  voltage  it  is  said  to  lead  the  electro- 
motive force.     A  complete  cycle  represents  an 

Volt  age 
Current 

Voltage 

Fig.  34.     Leading  Current         Fig.  35.     Voltage  and  Cur- 
rent at  Right  Angles 

angle  of  360°.  The  distance  between  the  zero 
value  of  the  voltage  wave  and  the  corresponding 
zero  value  of  the  current  wave  may  be  measured 
in  degrees,  and  is  called  the  phase  difference  or 
the  angle  of  lag  or  lead  and  is  usually  represented 

by  <f.  When,  as  in  Fig.  35,  the  voltage  is  zero 
when  the  current  is  a  maximum  there  is  a  dis- 

placement of  90°  (<£=90°)  and  the  current  and 
voltage  are  said  to  be  at  right  angles. 

An  alternator  arranged  to  give  to  a  two  wire 
circuit  a  single  voltage  is  called  a  single  phase 
machine.  An  alternator  arranged  to  give  to  two 

separate  and  distinct  two  wire  circuits  two 
voltages,  one  of  which  is  a  maximum  when  the 
other  is  zero  and  vice  versa,  as  indicated  by  Fig. 
36,  is  called  a  two  phase  machine.  An  alternator 
arranged  to  supply  to  three  wires  three  voltages 
separated  in  phase  from  each  other  by  an  angle 

of  120°,  Fig.  37,  is  called  a  three  phase  machine. 
In  a  direct  current  circuit  the  power  in  the 

circuit  is  equal  to  the  product,  EI.  In  an  alter- 
nating current  circuit  the  power  at  each  instant 

is  equal  to  the  product  of  the  current  and  voltage 
at  that  instant.  If  the  current  and  voltage  are  in 
phase  it  may  be  shown  that  the  power  is  equal  to 
the  product  of  the  voltage  (effective  value)  and 
the  current    (effective  value)    as  in    a   direct 

current   circuit.     If  they  are  not  in  phase  the 
power  is  obtained  from  the  following  equation: 

P  =  EI  times  (power  factor) where, 

P  =  power  in  watts. 
E  =  effective  value  of  the  voltage. 
I  =  effective  value  of  the  current. 

In  considering  alternating  current  circuits,  we 

have  the  following  four  classes  of  circuits  to  con- 
sider: (1)  circuits  containing  resistance  only,  (2) 

circuits  containing  resistance  and  self-induction, 
(3)  circuits  containing  capacity  and  resistance 

and,  (4)  circuits  containing  resistance,  self- 
induction  and  capacity. 

(1)  When  an  alternating  voltage  is  applied 
to  a   non-inductive   circuit,    the   current   flows 

E 

in  accordance  with  Ohm's  law,  I=—  and  the 

current  and  voltage  will  be  in  phase    (<£  =  0°). 
(2)  Imagine  a  circuit  containing  a  magnetic 

field  which  is  produced  by  a  number  of  wires 
wound  around  an  iron  core.  When  the  current 

is  first  started  there  is  no  magnetic  field.  As  the 
current  increases  from  zero  to  its  maximum 

value,  lines  of  force  are  established  and  while  the 
current  is  decreasing,  they  collapse.  These  lines 
of  force  in  being  established  and  in  collapsing 
cut  the  wires  around  the  iron  core  and  induce  in 

them  a  voltage  which  is  in  opposition  to  the 
voltage  applied  to  the  circuit,  therefore  increase 
the  voltage  which  must  be  applied  in  order  to 
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send  a  given  current  through  the  circuit.  When 
the  current  is  a  maximum,  the  magnetic  field  is 

a  maximum  and  its  rate  of  change  is  zero,  there- 
fore the  voltage  produced  is  zero,  as  shown  in 

Fig.  38. 
Therefore,  this  counter  e.  m.  f.  of  self-induction 

is  a  maximum  when  the  current  is  zero  and  vice 

Time. 

E.M.F.  To  Overcome 
Self- induct  J  on 

Fig.  38.     Electromotive  Force  and  Self-induction 

versa.  Hence  self-induction  not  only  increases 
the  resistance  of  a  circuit  but  it  also  causes  the 

current  to  lag  behind  the  applied  electromotive 
force.  If  the  resistance  were  zero,  the  current 

lag  would  be  90°.  If  the  self-induction  is  zero, 
the  angle  of  lag  is  0°.  So  in  a  circuit  containing 
resistance  and  self-induction  the  angle  of  lag  is 

somewhere  between  0°  and  90°  depending  on  the 
relative  values  of  the  resistance  and  self-induc- 

tion. The  voltage  due  to  the  building  up  and 
collapsing  of  the  lines  of  force  is  given  by  the 
following  formula: 

E=2*-fLI, 
where, 

^  =  3.1416, 

f  =    frequency  in  cycles  per  second , 
L  =  coefficient  of  self-induction, 
I  =    current  in  amperes  (effective). 

The  quantity  2*"fL  is    called    the  inductive 
reactance  of  the  circuit  and  is  measured  in  ohms. 

The  coefficient  of  self-induction,  L,  is  numerically 
equal  to  the  number  of  lines  of  force  one  ampere -mw o f 
Fig.  39.     Inductive  Circuit Fig.  40.     Circuit  Contain- 

ing Capacity 

L  = 

will    produce   in    the    circuit    divided    by 
therefore, 

NT 

where, 
N  =  number  of  lines  of  force  due  to  the  currei 

T  =  number  of  turns, 
I  =  current  in  amperes. 
•    The    effective    resistance    of    an    alterna 

current  circuit  is  called  its  impedance  and 

circuit  containing  resistance  and  self-induction 
is  obtained  as  follows: 

Z  =  l/(R)2+(27rfL)2 
where  Z  =  impedance  in  ohms. 

The  current  flowing  in  the  circuit  is -I- 

where  E  =  applied  e.  m.  f. 
The  power  factor  is  equal  to  R/Z.  Take  the 

example  shown  in  Fig.  39. 
The  alternator  is  connected  to  the  inductive 

circuit,  the  inductance  is  one  henry,  the  resist- 
ance 100  ohms,  the  frequency  25  cycles  and 

the  e.m.f.  2200  volts.     The  current  I  would  be: 

^(R)2+(2^fL)2
 

2200 

V (100)2  +  [(2)  (3.1416)  (25)  (l)j2 
2200 

Power   factor; 
192 

11.46  amperes, 

52  per  cent, 

Power  =  (2200)  (11.46)  (.52)  =  13110  watts. 

(3)  If  an  alternator 
be  connected  to  a  con- 

denser, as  shown  in  Fig. 

40,  current  will  flow  into 

and  out  of  the  con- 
denser as  the  alternat- 

ing current  reverses  in 
direction,  therefore,  an 

alternating  current  will 
continue  to  flow  through  the  circuit.  The 

alternating  voltage,  E,  necessary  to  overcome 

the  capacity  of  the  condenser  is: 

Fig.  41.    Circuit  Containing 

Resistance,  Self-induc- tion and  Capacity 

1 
=2t£CI 

where, 

I  =  current  in  amperes, ir  =3.1416, 

f  =  frequency  in  cycles  per  second, 

C  =  capacity  in  farads. 
If  the  resistance  is  zero,  the  current  leads  the 

voltage  by  an  angle  of  90',  instead  of  lagging,  as 
was  I  lu-  case  with  self-induction. 

The  quantity  I'-'^I'C  is  known  as  the  capacity 
reactance  of  Hie  circuit  and  is  measured  in  ohms. 

Tin- current  in  a  circuil  containing  resistance  and 
capacity  is, 
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^(R)2+(^fC)2 
Power  Factor  =   . 

(4)  The  effect  of  the  presence  of  resistance, 

self-induction  and  capacity  is  easily  understood 
if  it  is  remembered  that  self-induction  and 
capacity  tend  to  neutralize  each  other.    Suppose 

'*' 

i 
Fig.  42.     Resistance,  Induction  and  Capacity  in  Parallel 

an  alternator  is  supplying  current  to  .the  circuit 
(AB)  shown  in  Fig.  41. 

The  impedance  of  the  entire  circuit  is: 

Z=  J(R)2-H2*-fL-KTfC)2 

The  current  in  the  circuit  due  to  the  voltage,  E, 

Power    factor : 

-J(R)2+(2*-fL--KTfC)2 

As  an  example,  suppose  that  in  Fig.  41, 
R  =  50  ohms,  L  =  .25  henry,  C  =  40  micro- 

farads, E=2200  volts,  and  f  =  60  cycles  per 
second: 

The  inductive  reactance  is, 

XL  =  (2)  (3.1416)  (60)  (.25)  =94.2  ohms. 
The  capacity  reactance  is, 

Xc=   =  66.3  ohms. 
(2)  (3.1416)  (60)  (.000040) 

The  impedance  is, 

^(50)
2+ 

(94.2  -66.3)2  =5 

The  current  in  the  circuit  is: 
2200 

1=   =38.3  amperes. 
57.4 

Power=(2200)  (38.3)  (.871)  =73338  watts. 
In  the  circuit  shown  in  Fig.  42  we  have  re- 

sistance, inductance  and  capacity  in  parallel 
instead  of  in  series.  The  current,  I,  in  the  main 
line  is  the  resultant  of  the  currents  I,  I2,  and  I3. 

The  currents  I,  I2,  and  I3  are  obtained  as 
follows: 

T_E      T    _     E        T    _       E 

The  total  current,  I,  is  obtained  as  follows: 

Suppose  1  =  10  amperes,  I2  =  20  amperes  and  I3 
=  10  amperes. 

1  = 

•J(10)2+(20-10)2  =  14.1 amperes. 

10 
Power  factor  (mainline)  =   =  70.7  per  cent. 14.1 

(To  be  continued) 

ILLUMINATING  THE  INTERIOR  OF 
PARTITIONS 

An  outfit  that  is  well  worth  its  cost  is  detailed 

in  the  illustration.  The  arrangement  is  used  for 
illuminating  spaces  within  partitions  when  an 
obstruction  is  encountered  and  the  wireman 
desires  to  find  out  what  the  difficulty  is.  It 

consists  of  a  miniature  incandescent  lamp  con- 
nected to  two  cells  of  dry  battery;  A  single 

point  switch,  not  shown  in  the  illustration,  should 
be  inserted  so  that  the  circuit  to  the  lamp  can  be 

readily  opened  or  closed.     When  it  is  desired  to 

Lighting  Partition  Interiors 

explore  the  space  within  a  partition,  the  lamp  is 
dropped  down  by  its  flexible  conductors  through 
the  hole  or  outlet.  Candles  attached  to  the  ends  of 

wires  have  often  been  used  for  the  same  service, 

but  they  are  decidedly  undesirable  because  of  the 

fire  risk  that  they  involve. — Geo.  V.  Jerome. 

RECHARGING  DRY   CELLS 

If  a  battery  is  not  too  far  gone,  this  method  of 
recharging  will  prove  to  be  effective.  Remove 
the  outside  paper  cover  and  with  a  %  inch  drill 
make  about  six  holes  around  the  side  of  the  zinc, 

yi  inch  from  the  bottom.  Then  drill  another 
row  of  holes  about  half  way  up  the  side.  After 
stuffing  all  the  openings  tightly  with  pulverized 
sal  amoniac,  cover  the  places  that  have  been 
filled  with  sealing  wax.  Replace  the  battery  in 

the  paper  box,  and  allow  it  to  set  at  least  half  a 

day  before  using. — William  Warthen. 
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INSTALLING   A   BICYCLE    HORN 

Some  time  ago  .a  friend  asked  me  to  fit  an 
electric  horn  to  his  bicycle.  The  accompanying 
picture  shows  the  bicycle  equipped. 

To  clamp  the  horn  to  the  framework  I  bored 
and  threaded  holes  in  the  flanged  base  of  the 

lUfcx    ̂  
Fastening  Horn  to  Bicycle 

horn  to  take  8/32  machine  screws.  I  then  made 

a  suitable  clamp  of  oak  board  3/4  by  3/4  by  }4 
inches  and  in  this  I  bored  two  i^-inch  holes 
placed  to  correspond  to  those  in  the  base  of  the 
horn.  Then  the  horn  was  clamped  to  the  frame 
of  the  rear  forks  by  means  of  two  8/32  machine 
screws  about  one  inch  in  length.  Before  the 
horn  was  clamped  on,  the  wires  were  taken  out 

from  the  binding  posts  and  a  piece  of  oilcloth  in- 
serted at  the  base  of  the  horn  in  order  to  keep 

out  moisture. 

The  battery  used  is  a  three  cell  Tungsten 
flashlight  battery  and  is  connected  to  the  push 
button  and  horn  in  the  usual  manner.  The 

push  button  is  located  on  the  saddle  in  a  position 
convenient  to  get  at.  The  equipment  has  given  . 

good  satisfaction. —  Alex.  Polson. 

CLEANING  CARBON  BRUSHES 

A  very  simple  method  of  cleaning  carbon, 
dynamo  or  motor  brushes  is  to  take  a  piece  of 
sandpaper  the  width  of  the  brush  and  slip  it 
between  the  brush  and  the  commutator  (the 
rough  side  to  the  brush)  and  draw  it  back  and 
forth  until  all  of  the  dirt  is  removed.  This 

method  docs  not  require  taking  the  brushes  out 
of  position  and  also  keeps  them  true  to  the  face 
of  the  commutator. 

MAKING    A   PAPER   LAMP   SHADE 

From  the  local  printing  office  get  two  sheets  of 

heavy  paper  about  30  by  40  inches,  one  sheet 
white  and  one  of  a  suitable  color  to  harmonize 

with  the  hangings  of  the  room  in  which  the 
shade  is  used.  A  circle  30  inches  in  diameter 
should  be  circumscribed  on  both  sheets.  These 

circles  should  then  be  cut  out,  and  out  of  each  a 
sector  about  eight  inches  wide  should  be  cut 
away.  The  two  pieces  should  then  be  placed  one 
on  top  of  the  other  with  the  white  underneath 

and  the  edges  should  be  folded  as  in  the  illus- 
tration. When  the  base  is  about  20  inches  in 

diameter  the  two  thicknesses  of  paper  may  be 
fastened  by  round  headed  brass  paper  fasteners. 
These  cost  but  ten  cents  a  box  of  one  hundred. 

Strings  of  corn,  65  in  number,  each  six  inches 
long  may  now  be  made.  Yellow  field  corn  is 
preferable  because  it  is  more  transparent  than 
other  colors.     These  strings  are  fastened  on  by 

'tfDfli 

Complete  SAdde 
Details  of  Lamp  Shade 

means  of   the  paper   fasteners    in    the 
shown. 

A  small  hole  is  now  cut  in  the  top  through 
which  the  cord  is  drawn.  The  socket  supports 
the  shade. —  Wilson  S.  Sutfin. 

mop 

To  place  a  screw  in  an  inaccessible  place,  fill 

up  the  slot  in  the  screw  head  with  common  yel- 

low soap,  then  "stick"  them  on  the  screwdriver, 
when  one  can  place  them  anywhere  the  screw- 

driver will  reach. 
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BATTERY  AND  COIL  IGNITION  SYSTEM 

In  the  battery  and  coil  system  for  automobiles 
and  motor  boats  the  battery  may  be  a  set  of  dry 
cells  usually  not  less  than  five  connected  in 
series,  by  which  we  mean  that  the  outside  binding 
post  of  one  cell  is  connected  to  central  binding 
post  of  its  neighbor  and  so  on  for  all  the  cells 
used.  It  may  also  be  an  accumulator,  commonly 
called  a  storage  battery,  this  being  a  single  unit 
having  its  positive  terminal  marked  with  a  + 

sign  and  its  opposite  terminal  with  a  —  sign  as 
in  Fig.  1,  on  the  preceding  page. 

The  current  produced  by  the  battery  is  not  a 
high  pressure  current  and  unless  aided  by  some 
other  device  it  could  not  overcome  the  resistance 

of  the  wire  and  have  enough  "push"  to  force  a 
passage  across  the  spark  gap,  Fig.  2,  to  say 
nothing  of  its  increased  resistance  due  to  the 

highly  compressed  mixture. 
The  battery  current,  however,  does  have 

ample  volume  and  this  volume  is  used  to  accom- 
plish an  increase  of  pressure,  the  device  which 

accomplishes  this  increase  or  "  stepping-up " 
being  commonly  known  as  the  coil,  Fig.  3. 

The  coil  accomplishes  two  things  —  it  takes 
the  low  pressure  current  of  large  volume  and 
employs  it  to  produce  (by  induction)  a  high 
pressure  current  of  smaller  volume.  It  also 
changes  the  character  of  the  current.  When 
flowing  from  battery  to  coil  and  returning  to 
battery  the  direction  of  current  flow  is  always  in 
one  direction  and  it  is  therefore  called  direct 
current.  But  the  current  which  flows  from  the 

coil  to  spark  plugs  and  back  to  coil  flows  alter- 
nately in  one  direction  and  then  in  the  reverse 

direction  and  thus  gets  its  name  of  alternating 
current. 

In  the  drawing,  a  heavy  wire  will  be  seen 
leading  from  the  battery  to  switch  to  coil.  By 
this  wire  low  pressure  current  enters  and  passes 
over  the  heavy  wire  •  which  is  shown  coiled 
around  a  bundle  of  straight  wires. 

The  heavy  wire  carrying  low  pressure  battery 
current  leads  from  the  coil  to  a  device  for  closing 
the  circuit,  Fig.  4.  The  construction  of  this 
device  varies  somewhat  with  various  makers 

but  its  purpose  is  always  to  close  the  circuit  at 
the  moment  a  spark  is  required  in  the  cylinder. 
When  used  with  engines  operating  on  the  four 
cycle  principle  it  is  usually  operated  by  a  shaft 
rotating  at  half  the  speed  of  the  main  crank- 

shaft. A  spark  can  occur  in  the  cylinder  only 
when  the  low  pressure  or  primary  current  is 
flowing  from  battery  to  coil  and  thus  it  will  be 
seen  that  this  device,  the  timer  must  close  the, 
primary  or  battery  circuit  at  the  right  instant. 

.  From  the  timer  the  current  returns  to  the 

battery  through  the  framework  of  the  car,  thence 
through  a  wire  attached  to  the  opposite  terminal 
of  the  battery  from  the  one  to  which  is  attached 
the  wire  leading  to  the  coil.  We  have  now  traced 
the  primary  circuit.  Current  in  this  circuit  has 
generous  volume  but  little  pressure.  Batteries 
in  general  use  for  ignition  have  a  pressure  or 
potential  of  six  volts.  Low  pressure  current 
cannot  leap  across  the  spark  gap  in  the  spark 
plug  so  the  coil  is  employed  to  produce  a  high 
voltage  current. 

In  the  drawing,  Fig.  3,  is  shown  a  coil  with 
the  cover  removed.  In  actual  construction  the 

bundle  of  straight  wires  is  insulated  from  the  coil 
of  large  wire,  which  likewise  is  itself  insulated 
from  the  coil  of  fine  white  wire.  The  fine  wire 

has  many  more  turns  than  has  the  inner  (pri- 
mary) winding.  The  primary  winding  is  of  large 

wire  to  enable  it  to  carry  the  volume  of  current. 
When  current  from  the  battery  is  flowing  in 

the  primary  winding,  the  core  of  straight  wires 
becomes  a  bar  magnet.  If  now  the  primary 

circuit  be  suddenly  broken,  the  core  will  prompt- 
ly lose  its  magnetism.  The  act  of  breaking  the 

circuit  will,  however,  cause  something  to  happen 
in  the  fine  windings  surrounding  the  primary 

winding.  It  is  this — by  a  peculiar  characteristic 
of  electricity,  known  by  the  technical  term  induc- 

tion, the  sudden  "break"  in  the  primary  circuit 
causes  electrical  pressure  (voltage)  to  be  "set 
up  "  (induced)  in  the  fine  wire  windings  surround- 

ing the  primary  winding. 

The  current  resulting  from  this  induced  volt- 
age (when  the  circuit  is  closed)  is  of  high  pres- 
sure (high  tension)  and  is  carried  to  the  distribu- 

tor, Fig.  5,  from  thence  to  the  spark  plug  where 
it  leaps  across  the  spark  gap  and  returns  to  the 
other  end  of  the  fine  winding  by  way  of  the  engine 
'frame,  Fig.  6. 

If  the  primary  circuit  were  broken  only  by  the 
timer,  only  one  high  tension  impulse  would  be 
set  up  in  the  outer  (secondary)  winding  and 
transmitted  to  the  spark  plugs,  but  by  means 

of  a  contrivance  called  a  trembler,  vibrator,  or 
buzzer,  Fig.  7,  it  is  possible  to  break  the  primary 
circuit  with  great  rapidity  and  thus  produce  a 
rush  of  sparks  across  the  gap. 

A  substation  foreman  on  an  electric  line  in 

Indiana  was  explaining  to  his  nun  regarding  some 
high  tension  wives.  Taking  his  stiff  hat  in  his 
hand  he  indicated  one  of  the  wires  by  touching 
it.  with  the  rim  of  the  hat.  The  steel  w  ire  about 
the  rim  carried  current  to  his  hand  and  as  he 

stood  on  the  -round  the  shock  proved  fatal. 
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LECTURER'S  WIRELESS    DEMONSTRATING 
EQUIPMENT 
BY   H.  B.  DAILEY 

The  alternate  impulse  relay  here  described  is 
an  easily  made  device  with  which,  by  means  of 
Hertzian  waves,  lamps  may  be  lighted  and  ex- 

tinguished at  will  from  a  distant  station,  small 
motors  started  and  stopped,  charges  of  powder 
Antenna 

or  gun  cotton  ignited,  and  various  other  interest- 
ing effects  produced  through  wireless  control 

from  a  distance  of  a  local  source  of  energy  at 
the  receiving  end  of  the  system.  The  apparatus 
is  used  in  conjunction  with   the   regular  filings 

Connections  and  Arrangement  of  Apparatus 
836 
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coherer,  sensitive  relay  and  tapper  of  early- 
wireless  experiments  and  through  its  employ- 

ment the  existence  and  effects  of  the  Hertzian 

waves  may  be  demonstrated  to  a  large  audience. 
Two. toothed  wheels,  (A)  and  (B),  are  fixed 

two  or  three  inches  apart  upon  a  short  horizontal 
shaft.  These  wheels,  from  the  works  of  an  old 

clock,  should  preferably  be  of  the  same  size  and 
the  number  of  teeth  in  each  should  be  divisible 

by  two.  The  cogs  of  the  wheel  (A)  are  filed 

into  ratchet  shape,  as  shown,  while  every  alter- 
nate tooth  of  the  wheel  (B)  is  filed  away  entirely 

and  the  spaces  between  its  remaining  teeth  are 
hollowed  out  to  leave  a  series  of  long  contact 
points  around  its  periphery,  these  points  being 
half  as  many  in  number  as  there  are  ratchet 

teeth  in  the  other  wheel.  An  electro-magnet  (C) 
(from  an  electric  bell)  is  connected  in  parallel 
with  the  tapper  magnets  of  the  coherer  system,  as 
shown  in  the  diagram,  and  acts  upon  an  armature 
having  a  projecting  arm  carrying  a  pawl,  (D), 
made  from  a  piece  of  watch  spring,  whose  lower 
end  is  slightly  curved  in  to  engage  the  ratchet 
notches.  When  a  wave  from  the  induction  coil 

at  the  sending  station  strikes  the  antenna  of  the 
coherer,  the  coherer  relay  is  brought  into  action 
and  the  circuit  of  the  tapper  battery  (E)  is 
closed ;  the  armature  of  the  magnet  (C)  is  drawn 
down  at  the  same  instant  the  tapper  acts,  and  the 
wheel  (A)  is  moved  forward  one  notch.  At  the 
same  time  the  plate  (F),  fixed  upon  the  end  of 
the  armature  rod,  enters  between  the  teeth  at  the 
top  of  the  wheel  and  prevents  the  latter  from 
jumping  ahead  by  its  own  momentum  more  than 
one  notch  at  a  time.  A  light  spring  (G)  engages 

the  ratchet  wheel  on  its  opposite  side  and  pre- 
vents backward  movement  of  the  shaft. 

Since,  as  will  be  remembered,  the  wheel  (B) 
has  but  half  as  many  teeth  as  the  wheel  (A),  the 
single  successive  movements  of  the  latter  through 
a  distance  of  one  tooth  each  time  will  cause  an 

alternate  opening  and  closing  of  the  circuit  of 
the  local  battery  (H)  operating  the  small  lamp 
or  motor  by  bringing  the  contact  spring  (I) 
alternately  against  a  tooth  and  opposite  a  space 
in  the  wheel  (B).  The  contact  spring  (J) 
bearing  against  the  shaft,  completes  the  local 
circuit  through  the  apparatus.  The  adjusting 
screw  (K),  which  is  without  electrical  connection, 
confines  the  movement  of  the  ratchet  armature 

within  proper  bounds. 
As  it  is  desirable  that  the  wheel  (A)  shall  move 

but  a  single  notch  for  each  pressure  of  the  key  at 

the  sending  station,  it  is  necessary  that  the  con- 

tact at  the  sending  key  shall  be  very  brief  — 
just  a  mere  tap  in  fact,  or  just  sufficient  to  cause 

the  coil  to  emit  a  spark.  If  a  longer  contact  be 
made,  the  action  of  the  coherer  relay  instead  of 

being  a  single,  clean-cut  contact  is  apt  to  be  a 
succession  of  brief  repeated  contacts,  which 
cause  the  ratchet  mechanism  to  execute  a  series 

of  uncertain  spasmodic  movements. 
For  laboratory  demonstration  through  a 

space  of  40  or  50  feet  the  apparatus  needs  no 
earth  connection,  which  makes  the  effects  ob- 

tained seem  all  the  more  curious  to  the  spectator 
seeing  them  for  the  first  time.  A  short  vertical 
wire  antenna  four  or  five  feet  high  rising  from 
one  terminal  of  the  secondary  of  the  induction 
coil,  with  an  equal  length  of  antenna  depending 
downward  from  the  other  terminal,  and  a  similar 

equipment  of  antenna  for  the  terminal  rods  of 
the  coherer  is  all  that  is  necessary  for  short 
distance  experiments.  If  desired,  the  special 
battery  (H)  may  be  omitted  and  current  for  the 
experiments  taken  instead  direct  from  the 
battery  (E). 

An  interesting  application  of  the  apparatus 
before  an  audience  consists  in  placing  the  sending 
and  receiving  mechanism  in  different  rooms  of  a 
building  and  closing  all  the  doors  between  them, 
demonstrating  the  passage  of  the  wave  through 
walls  and  floors. 

GOVERNMENT   CRUISER  ON  A  TEST 
VOYAGE 

The  scout  cruiser  Salem  has  been  detached 
from  the  United  States  Atlantic  reserve  fleet 

and  has  sailed  on  a  voyage  across  the  Atlantic  to 

undertake  the  most  extensive  wireless  experi- 
ments ever  carried  on  by  the  Navy  Department. 

The  purpose  of  the  voyage  is  to  test  to  the  limit 

of  its  capacity,  if  possible,  the  government's  new 
high  power  station  which  has  been  built  at 
Arlington,  Va. 

An  attempt  will  be  made  to  keep  the  Salem  in 

communication  with  the  Arlington  station  practi- 
cally all  the  time,  both  day  and  night,  while  she 

is  steaming  across  the  Atlantic.  Those  who  de- 
signed the  station  did  so  with  the  idea  in  mind 

that  when  operating  at  its  highest  efficiency  it 
would  be  able  to  communicate  direct  with  Lon- 

don, Berlin,  Paris  and  other  European  cities,  and 
also  that  it  would  be  able  to  establish  direct 

communication  with  the  great  station  the  gov- 
ernment is  to  erect  on  the  Isthmus  of  Panama. 

Likewise,  it  is  believed  thai  eventually  the  sta- 
tion will  bo  able  to  establish  communication  with 

any  warship  in  the  navy,  using  relays  when  the 
ship  is  at  a  distance  of  more  than  three  thousand 
miles  from  the  station. — Marconigrapk. 
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LONELY    ISLANDERS    IN   TOUCH   WITH 
WORLD 

The  wireless  station  recently  erected  on  the 
Island  of  St.  Kilda  off  the  coast  ofScotland  places 
the  hitherto  isolated  inhabitants  in  communica- 

tion with  the  outside  world.     Something  of  the 

Exterior  of  St.  Kilda.  Station 

desolation  of  the  island  is  impressed  upon  one  by 
the  station  site  and  the  distant  rocky  coast. 

Messages  have  been  heard  from  Eiffel  Tower, 
Paris  and  Vanen,  Germany.  With  the  opening 
of  the  station  the  Kildans  for  the  first  time  in 

their  history  will  be  able  to  know  the  correct 
time.  Hitherto  it  has  been  roughly  guessed  by 

the  sun's  position. 
The  masts  carrying  the  aerials  are  70  feet  high 

and  as  the  weight  of  each  was  one  and  one-half 
tons  their  erection  was  the  most  difficult  part  of 
the  installation  to  accomplish. 

CONSTRUCTION   OF   A   RESONATOR 

This  resonator  will  produce  a  five  inch  spark 
when  used  in  connection  with  a  quarter  kilowatt 
transformer  and  suitable  condenser  of  about  .005 

microfarad  capacity.  This  apparatus  is  found 

in  almost  any  wireless  amateur's  station.  A 
much  smaller  model  of  the  resonator  built  on 

similar  lines  produced  aljj  inch  spark  from  a 
Yi  inch  spark  coil. 

The  material  required  is  as  follows: 
Secondary  tube,  A  inch  thick  card  board  2>Yi 

inches  in  diameter,  fifteen  inches  long;  secondary 
wire,  four  ounces,  No.  30  d.  c.  c.  magnet  wire; 
primary  tube,  J4  inch  thick  cardboard  6  inches 

in  diameter  by  three  inches  long;  primary  wind- 
ing, six  turns  No.  12  rubber  covered  wire 

(eleven  feet);  one  brass  ball  M  inch  in  diameter; 
hardwood  base  7  by  9  inches  and  a  few  small 
pieces  of  hard  wood. 

An  excellent  grade  of  paper  tubing  can  be 
obtained  from  wireless  supply  companies  but 
if  this  is  not  obtainable,  the  tubing  can  be  made 

by  wrapping  a  few  turns  of  cardboard  sheet 
around  a  form  three  inches  in  diameter  and 

about  fifteen  inches  long.  While  the  wrapping 
is  being  done  it  is  well  to  stick  the  cardboard  with 
strong  liquid  glue.  When  the  glue  becomes  dry, 
soak  the  tube  with  melted  paraffin.  A  similar 
process  is  employed  in  making  the  primary  tube. 

The  secondary  tube  is  wound  with  one  layer  of 
No.  30  d.  c.  c.  magnet  wire  and  about  M  pound 
will  be  required.  This  wire  does  not  have  to  be 
spaced  but  is  wound  on  as  on  a  tuning  coil. 
This  winding  is  coated  with  melted  wax  and  is 
afterwards  heated  until  the  wax  soaks  into  the 

insulation,  after  which  another  coat  is  applied. 
A  suitable  wooden  cover  is  then  made  to  fit  in 

the  top  of  the  secondary  tube  and  in  the  center 

of  it  is  fastened  a  three-quarter  inch  brass  ball. 
The  secondary  winding  is  connected  to  this  ball. 
There  is  a  piece  of  wood  glued  into  the  bottom  of 
the  secondary  tube  and  then  the  whole  is  glued 
to  the  wooden  base.  The  primary  tube  is  next 
wound  with  six  turns  of  No.  12  rubber  covered 

wire  and  this  winding  is  secured  to  the  tube  with 
rubber  tape.  The  primary  tube  is  then  slipped 
over  the  secondary  tube  and  the  primary  leads 
connected  to  suitable  binding  posts  in  the  base. 
The  second  secondary  iead  is  connected  to  one  of 
these  posts,  Fig.  2.  The  primary  tube  is  held 
tight  against  the  base  and  wax  is  poured  into  the 
space  between  the  two  tubes,  Fig.  1.  This  must 
be  done  slowly  at  first  lest  the  wax  leak  out. 

Operators  of  St.  Kilda  Wireless  Staiion 

The'  wax  makes  a  good  insulation  between  the 
coils  and  secures  them  together  very  well.  The 
coil  is  now  ready  for  use. 

When  the  apparatus  is  connected  up  as  shown 
in  Fig.  2,  and  the  transformer  or  spark  coil  is 
working,  a  bluish  brush  discharge  takes  place  at 
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the  brass  ball  on  top  of  the  resonator.  Take  a 
piece  of  metal  in  the  hand  and  bring  it  near  the 
brass  ball.  A  beautiful  brush  takes  place  and  if 
brought  closer  a  spark  about  five  inches  in  length 

Wooden  Covet*- 

Ftg.l 
Plan  and  Circuits  for  Resonator 

is  formed.  If  the  apparatus  is  properly  adjusted, 
especially  the  spark  gap  and  condenser,  a  spark 
at  least  this  long  should  be  obtainable  at  any  time 
when  a  M  kilowwatt  transformer  is  used.  A 
peculiar  breeze  is  noticeable  from  the  resonator 
when  it  is  working. 

If  a  suitable  pin  wheel  is  made  by  gluing  a 
wire,  about  No.  30,  to  the  corners  of  a  light 
metal  sheet  about  one  inch  square,  Fig.  3,  and 
the  plate  is  pivoted  on  a  needle  point  and  the 

•  atter  is  connected  to  the  resonator,  the  disk  will 
rotate  rapidly  giving  off  a  violet  brush.  If  a 
lamp  bulb  held  in  the  hand  is  brought  near  the 
resonator,  the  bulb  will  light  up  brightly  with  a 
bluish  light.  A  Geissler  tube  will  glow  brightly 
when  brought  into  the  field  of  the  resonator. 
The  empty  space  in  a  mercury  thermometer  tube 
will  also  glow  when  brought  near  the  ball.  Wires 
twisted  into  any  desired  shape  will  emit  brushes 
and  show  off  nicely  in  the  dark.  Numerous  other 

experiments  can  be  worked  out  with  this  appara- 
tus and  the  best  of  it  is  that  discharges  from  the 

secondary  of  the  resonator  are  harmless. — 
Alex.  Polson. 

The  Bureau  of  Navigation,  Department  of 
Commerce,  has  issued  a  new  set  of  instructions 
under  the  date  of  July  1,  1913,  which  supersedes 

all  former  editions  of  "Regulations  Governing 
Radio  Communication.'' 

PREPARING  DETECTOR  CRYSTALS 

The  writer  has  found  that  very  desirable  pieces 
of  silicon  and  similar  hard  materials  can  be 

readily  chipped  off  from  larger  pieces  for  use  in 
detectors  by  means  of  an  ordinary  hammer  and 

cold  chisel.  Using  a  one-half  inch  cold  chisel, 
place  the  crystal  in  a  clean  metal  pan  or  can  cover 
on  an  anvil  or  similar  sturdy  support  and  with  a 
little  practice  you  will  be  able  to  cleave  off  pieces 
of  almost  any  size  you  wish.  Pieces  about  }/i 
inch  square  make  a  suitable  size,  although  other 
shapes  and  sizes  are  also  good.  This  new  method 
is  economical  and  has  the  advantage  of  affording 

pieces  of  any  desired  size. — -  Philip  E.  Edel- 
MAN. 

WIRELESS  PRACTICE  ON  MEXICAN 
BORDER 

With  the  unexpected  liable  to  happen  in 
Mexico  or  along  the  border  enough  United  States 
troops  are  kept  near  at  hand  to  protect  life  and 

property  upon  this  side.  This  field  experience  is 
utilized  to  the  best  advantage  as  is  indicated 

in  the  picture  in  which  the  signal  corps  is  work- 
ing with  a  portable  field  wireless  apparatus. 

Upon  the  four-legged  stand  is  a  hand  operated 

Army  Signal  Corps  Wireless  Outfit 

dynamo  to  supply  current  for  sending.     At  one 
end  of  the  carrying  case  may  be  seen  a  set  of 
tubular  condensers. 

"There  is  always  something  doing  in  wireless 
invention  or  in  the  perfection  of  wireless  appara- 

tus, but  there  is  no  public  talk  about  it;  it  goes 
on  silently  but  effectively.  We  hope  to 
the  cost  of  the  wireless  messages  down  to  a 

point  where  all  merchants  will  use  the  wireless 

and  il  will  be  generally  used  by  the  newspapers." 
— GUGLIELMO  MAUCONI. 
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NEW   BOOKS 

Electric  Interlocking.     By  the  Engineering 
Staff  of  the  General  Railway  Signal  Company. 
Rochester,    New    York:     General    Railway 
Signal     Company.     1913.     416     pages     with 
282  illustrations.     Price,  $3.00. 

A  work  containing  data  on  the  installa- 
tion,    operation     and     maintenance     of 

electric  interlocking  and  much  valuable 
information    for    the    use    of    the    signal 

engineer  and  those  who  are  in  any  way- 
connected   with   railway   signaling. 

Electricity  for  the  Farm  and  Home.  By 
Frank  Koester.  New  York:  Sturgis  and 
Walton.  1913.  274  pages  with  53  illustra- 

tions.    Price,  $1.00. 
This  is  the  first  extended  work  on  the 

subject  of  electricity  on  the  farm.  The 
book  covers  the  field  in  a  comprehensive 
manner,  pointing  out  in  both  America 
and  Europe  the  wide  use  of  electricity 
at  the  present  time  by  hundreds  of 
farmers. 

Year-Book  of  Wireless  Telegraphy  and 
Telephony.  By  Marconi  Press  Agency,  Ltd. 
London:  Marconi  Publishing  Corporation, 
New  York.  1913.  564  pages  with  numerous 
illustrations.     Price,  $1.00. 

The  variety  of  matters  relating  to  the 
subject  of  wireless  telegraphy  is  immense 
and  constantly  developing,  and  the  aim 
has  been  so  concisely  to  compile  them 
that,  whether  he  desire  to  know  the 
wireless  stations  of  the  world  or  the  rates 

for  a  message,  to  understand  the  laws 

and  regulations  governing  wireless  teleg- 
raphy or  to  learn  the  progress  of  experi- 

mental work,  the  reader  will  be  able  to 
find  it  in  this  book  with  a  minimum  of 
effort. 

Electrical  Installations  on  Automobiles 
and  Motor  Boats.  By  G.  L.  Chandler. 
Warren,  Ohio:  Packard  Electric  Company. 
48  pages  with  fourteen  illustrations.  Price, 
25  cents. 

The  purpose  of  this  book  is  to  describe 
the  various  electrical  devices,  found  upon 
an  automobile  or  motor  boat,  and  their 
relation  one  to  another  so  that  mystery 
is  no  longer  a  mystery  and  the  non- 

technical man  can  prevent  electrical 
trouble  or  remedy  it  when  it  occurs. 

Growing  Crops  and  Plants  by  Electricity. 
By  E.  C.  Dudgeon.     London:   S.  Rentell  and 
Company,  Ltd.     36  pages  with  twelve  illus- 

trations.    Price,  25  cents. 
This  book  is  intended  to  serve  a  double 

purpose:    to  interest  the  general  reader 
and  at  the  same  time  to  give  the  farmer, 
the   market   gardener  and  the   amateur 
horticulturist  a  clear  idea  of  what  has 

been  and  is  being  done  in  the  application 
of  electricity  to  growing  plants. 

How  to  Make  Things  Electrical.  Chicago: 
Popular  Electricity  Publishing  Company. 
1913.  200  pages  with  184  illustrations. 
Price,  $1.50. 

This  book  is  for  experimenters  and 
students  who  desire  to  build  their  own 

electrical  apparatus.  Electric  clocks, 
transformers,  small  motors,  storage  bat- 

teries, apparatus  for  numerous  exper- 
iments, Geissler  tubes,  recitifiers  for  small 

currents  and  an  infinitely  large  number  of 
miscellaneous  devices  are  described  as  to 
their  construction. 

Factory  Lighting.  By  Clarence  E.  Clewell. 
New  York:  McGraw-Hill  Book  Company, 
Inc.  1913.  156  pages  with  100  illustrations. 
Price,  $2.00. 

This  book  aims  to  tell  in  a  simple  way 
how  to  obtain  good  lighting.  The 
scheme  in  the  text  is  somewhat  of  a  de- 

parture from  prevailing  methods  in  the 
treatment  of  illumination  information. 
Actual  results  are  given  precedence  over 
generalized  statements  and  the  practical 
application  of  the  text  will  require,  there- 

fore, a  selection  from  one  or  another  of 
the  cases  described,  to  be  used  as  a  guide 
in  any  particular  class  of  work.  The 
office,  drafting  room,  and  power  house 
are  considered  part  of  the  factory. 

Resuscitation,  By  Charles  A.  Lauffer.  New 
York:  John  Wiley  &  Sons.  1913.  47  pages 
with  seven  illustrations. 

This  book  includes  a  reprint  of  a  paper 
on  this  subject  delivered  by  the  author 
before  the  Philadelphia  section  of  the 
National  Electric  Light  Association.  The 
author,  after  explaining  a  number  of 
successful  results  which  have  been  ob- 

tained from  employing  resuscitation 
methods  on  men  who  were  supposedly 
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dead,  gives  a  clear  description  of  the 
mechanism  of  respiration,  illustrating 
same  by  a  number  of  views  of  the  various 
parts  of  the  anatomy. 

The  Prone  Pressure  or  Schafer  method 

of  resuscitation  which  has  been  adopted 

by  the  National  Electrical  Light  Associa- 
tion, is  described  in  detail. 

Electric  Wiring  and  Lighting.  By  Charles 
E.  Knox  and  George  E.  Shaad.  Chicago: 
American  School  of  Correspondence.  94 
pages  with  160  illustrations.     Price,  $1.00. 

The  book  is  divided  into  Part  I, 
Electric  Wiring,  and  Part  II,  Electric 
Lighting.  The  volume  is  especially 
adapted  for  purposes  of  self  instruction 

and  home  study.  Each  subject  has  been 
treated  so  as  to  make  it  appeal  not  only 
to  the  technically  trained  expert,  but  also 
to  the  beginner  and  practical  man  who 
wish  to  keep  abreast  of  the  times  in  this 
field  of  electrical  work. 

A  Laboratory  Manual  op  Alternating 
Currents.  By  John  H.  Morecroft.  New  York : 
Longmans,  Green  and  Company.  1912.  247 
pages  with  175  illustrations.    Price,  $2.80. 

A  laboratory  course  should  be  designed 
to  teach  the  student  methods  of  analysis 
and  to  emphasize  the  theory  rather  than 
to  merely  give  directions  as  to  performing 
a  set  of  experiments.  The  first  plan  is 
used  in  this  text. 

UNIVERSAL  DANGER  SIGNAL 

The  "safety  first"  idea  has  gained 
tremendous  impetus  within  the  last 
year,  and  there  is  no  question  about  the 
good  which  has  already  come  from  the 
movement.  In  carrying  on  the  work 
there  is  the  necessity  of  making  and 
posting  signs  in  dangerous  places,  on 
hazardous  machines,  etc.,  and  we  find 

The  Warning  Hand 

manufacturers  and  others  trying  to 
originate  their  own  designs  and  going  to 
the  expense  of  having  them  printed  in 
small  quantities. 

Why  not  have  a  universal  sign?  —  one 
that  would  become  instantly  recognizable 
by  everybody  the  country  over.  The 
idea  is  a  good  one  and  is  already  being 

promoted  by  a  company  in  Denver.  The 
illustration  here  shown  is  the  "Universal 

Danger  Signal "  which  it  has  designed  and 
copyrighted  —  a  hand  held  up  in  warn- 

ing, which  "hits  you  in  the  face,"  so  to 
speak.  The  company  gets  out  stock 
sizes  of  this  sign  and  in  consequence  of 
buying  in  quantities  can  furnish  cuts  or  the 
printed  signs  at  more  reasonable  prices 
than  the  small  individual  consumer  can 

obtain.  Besides,  when  sufficiently  large 
numbers  of  the  sign  have  been  distributed 
its  value  as  a  warning  will  be  enhanced 
by  being  universally  recognized  by  the public.    

LOG  RAFT  LIGHT 

In  accordance  with  government  regula- 
tions on  the  Columbia  River,  the  log 

rafts  —  unquestionably  the  largest  in  the 
world — can  only  be  towed  down  the  river 
at  night  on  account  of  the  interference  with 
navigation  in  the  daytime.  A  raft  light 

has,  therefore,  been  devised  which  con- 
sists of  a  storage  battery  and  lamp  which 

are  suspended  from  poles  set  up  on  the 
raft.  The  electric  light  is  placed  directly 
over  a  case  containing  the  batteries,  thus 
doing  away  with  practically  all  wiring. 

The  lamp  is  equipped  with  two  four  can- 
dle-power lamps  wired  in  parallel  and  the 

battery  consists  of  two  six  volt  Exidecells 
having  a  capacity  of  100  ampere  hours. 



OrL  Polupha^e  Sulojecrfcy 

A  DAY  WITH  EDISON 

That  Edison  is  an  extremely  active  man  and  indefatigable  in  his  labors  is  well 

known  to  every  one.  Only  a  few  weeks  ago,  it  will  be  remembered,  he  took  a  fort- 

night's vacation,  and  the  unwonted  change  and  rest  so  acted  to  throw  him  out  of  the 
clocklike  regularity  of  his  daily  routine  that  he  became  ill  and  his  physician  humorous- 

ly suggested  that  he  should  take  no  more  vacations. 
When  it  is  said  that,  as  a  worker,  Edison  is  a  human  dynamo,  just  what  is  meant 

by  the  statement?  Wherein  does  his  day  differ  from  that  of  many  another  strenuous 

worker?  In  the  next  issue  of  this  magazine  you  will  find  out  for  the  first  time  exactly 

what  constitutes  an  Edison  Day  —  not  one  of  his  ultra-strenuous  days,  when  he  may 
work  20  hours  or  more,  but  just  an  ordinary,  representative  day  as  he  lives  it  at  the 

present  time.  This  interesting  account  has  been  written  by  Mr.  W.  H.  Meadow- 
croft,  already  well  known  to  our  readers,  who,  from  long  years  of  work  side  by  side 

with  the  great  inventor,  enjoys  his  confidence  as  much,  perhaps,  as  any  one  living, 

outside  of  his  immediate  family. 

From  the  time  the  great  man  arises  in  the  morning  until  he  retires  far  into  the 

night,  you  will  follow  all  his  goings  and  comings.  You  will  be  with  him  when  he 

reads  and  digests,  with  lightning  like  rapidity,  great  quantities  of  current  literature; 

with  him  in  the  laboratory,  shop  and  test  room;  so  close  to  him  that  you  can  have  a 

glimpse,  even,  of  that  wonderfully  interesting  mail  which  finds  its  way  to  his  desk 

from  all  over  the  civilized  world,  and  read  some  of  the  queer  and  freakish  problems 

that  are  propounded  to  him  by  would-be  inventors.  With  Edison  it  is  half  an  hour 
here,  20  minutes  there,  ten  minutes  in  another  place ;  meeting  instantly  and  squarely 

a  staggering  number  of  difficult  situations  and  intricate  problems.  It  is  astonishing, 

as  you  will  see  when  you  come  to  read  of  it,  the  number  of  things  he  does  in  a  day,  and 

how  he  makes  every  minute  and  every  second  count. 

It  is  with  pleasure,  therefore,  that  we  make  announcement  of  this  article  which, 

being  far  out  of  the  ordinary  and  bearing  upon  a  life  ever,  interesting  to  men  the  world 

over,  we  know  you  are  going  to  enjoy. 
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Siicrt  Circuits 
"Well,  I  am  surprised,"  said  the  teacher,  a 

little  severely,  and  turning  to  the  new  pupil: 

"Johnny,  perhaps  you  can  be  serious  long  enough 
to  tell  me  who  swallowed  Jonah?" 

"I  don't  know,"  was  the  new  boy's  amazing 
response,  "but  I'll  bite  if  nobody  else  will. 
What's  the  answer?" 

A  lady  with  a  wasp-like  waist  fainted  in  a  city 
street  the  other  day  and  was  carried  into  the 
nearest  shop.  An  Irishman  who  had  observed 
the  occurrence  looked  into  the  shop  after  a  few 
minutes  and  inquired: 

"How  is  she  now?" 
"Oh,"  said  the  shopman,  "she's  coming  to." 
"Ah,"  replied  Pat,  "come  in  two,  has  she? 

Poor  thing!  Bedad,  it's  just  what  I  was  afraid 

of." 
Willie  —  Pa,  what  are  the  zones? 
Pa  —  Son,  when  I  went  to  school  they  made 

me  learn  my  geography.  The  zones  are  torrid, 
frigid,  Panama  Canal  zone  and  ozone. 

A  lanky  country  youth  entered  the 
general  store.  He  was  seventeen  years  old  and 
was  passing  through  that  stage  during  which  the 
vocal  organs  are  wont  to  cause  the  voice  to  under- 

go sudden  and  involuntary  changes  from  high 
treble  to  low  bass. 

In  an  authoritative  rumbling  bass  voice  he 
demanded  of  the  busy  clerk.  "Give  me  a  can  of 
corn"  (then,  his  voice  suddenly  changing  to  a 
shrill  falsetto,  hecontinued)  "and  a  sack  of  flour." 

"Well,  don't  be  in  a  hurry.  I  can't  wait  on 
both  of  you  at  once,"  snapped  the  clerk. 

A  certain  sales  manager  was  very  tight  with 
his  men.  The  expense  book  of  a  certain  salesman 

showed  "Porter — 10c."  The  manager  re- 
marked that  liquid  refreshments  were  not 

chargeable  to  the  company.  Said  the  Salesman : 

"Why,  that  isn't  for  refreshments;  that  is  a  fee 
to  a  carrier."  "Then  put  it  down  as  'porter- 

age.' "  When  the  salesman  had  occasion  to 
take  a  cab  he  stuck  it  down  as  "cabbage,"  and 
the  manager  charged  it  to  meals. 

Said  a  dog  by  the  name  of  Tomatso, 

To  a  pussy  he'd  met  at  the  cat  show, 
"I  see,  madam,  you've  dined, 
And  I  hope  you  have  wined." 
"Good  Lord,"  said  the  cat,   "does  my    rat 

show?" 

"Ma,"  inquired  Bobby,  "hasn't  pa  a  queer 

idea  of  Heaven?" 
"Why  do  you  ask  that?" 
"  'Cause  I  heard  him  tell  Mr.  Naybor  that 

the  week  you  spent  at  the  seashore  seemed  like 

Heaven  to  him." *     *     * 
"Your  brother  who  waits  on  the  table  is  much 

more  countrified  than  you,"  remarked  the 
Summer  boarder.    "He's  a  regular  Rube." 

"That  isn't  my  brother,"  replied  the  farmer's 
daughter.  "He's  an  actor  papa  hired  in  the 
city  to  kid  the 

It  is  to  be  feared  that  a  great  many  persons 
agree  in  practise,  if  not  in  theory,  with  the  idea 
of  a  certain  Washington  schoolboy  to  whom  the 

question  was  put:   "What  is  a  synonym?" 
"A  synonym,"  explained  the  lad,  "is  a  word 

you  use  when  you  don't  know  how  to  spell  the 
one  you  thought  of  first." *  *     * 

Burlesque  Manager  (after  first  performance) — 
So  you  consider  Lola  the  Live  Wire's  dance  a 
little  too — er — advanced  for  this  burg,  eh? 
Anything  we  can  do  to  conform  to  the  local 
requirements? 

Police  Captain — More  insulation  might  help. 

*  *     *• 
"Here's  something  queer,"  said  the  dentist. 

"You  say  this  tooth  has  never  been  worked  on 
before,  but  I  find  small  flakes  of  gold  on  my 

instrument." "I  think  you  have  struck  my  back  collar 
button,"  replied  the  victim. *  *     * 

The  clergyman,  visiting  the  hospital,  stopped 
at  the  bedside  of  a  pale  young  man  swathed  in 
bandages. 

"Cheer  up,  young  man,"  he  said  unctuously, 
"keep  smiling — it's  the  best  medicine." 

"I'll  never  smile  again,"  replied  the  young 
man. 

"Nonsense.       Yes,  you  will!" 
"No,"  sadly  continued  the  battered  one.  "no 

nonsense  about  it.  I'll  never  smile  again  :it 
least,  not  at  another  fellow's  girl!" 

"What  would  happen  if  an  irresistible  Force 
met  an  immovable  body?"  asked  the  professor ol'  science. 

"The  result,"  replied  the  pretty  co-ed.  "would 
be  some  very  interesting  by-proaUCtS." 843 
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The  suggestion  having  been  made  that 
I  contribute  an  article,  descriptive  of  the 

daily  life  of  the  great  inventor,  it  oc- 
curred to  me  that  possibly  a  real  apprecia- 

tion of  bis  extraordinary  activities  will 
best  be  obtained  by  the  presentation  of  a 

single  day  in  his  life,  as  he  lives  it  at  the 
present  writing.  With  this  object  in 
\  iru  ii  will  not  be  m\  purp< isi  to  choose 

some  especially  strenuous  day  in  which 
he  mighl  work  10  hours  or  more,  but 
merely  to  ira\  el  with  him  through  a  usual 

SI; 
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day ;  one  that  will  be  fairly  representative 
of  his  labors  during  all  the  working  days 
of  the  week;  year  in  and  year  out. 

At  first  blush  it  would  not  appear  to  be 
a  difficult  task  for  one  who  is  on  the  spot, 
to  obtain  a  record  of  an  average   ̂  

day's  work,  but  it  was  not  such   f 
an  easy  matter  as  it  would  seem   } 
to    be.      At    the    laboratory    and 
around  the  works  some  40  to  50  1 

distinct  lines  of  experiment  are  al-  ' 
ways  in  progress.     The  main  idea  ̂  
and  purpose  of  each  is  originated  by 
Edison,  and  he  constantly  keeps 
in  close  touch  with  all  of  these 

developments    day   and   night 
Consequently,    he    is    in    the 
habit  of  popping  in  at  various 
parts  of  the  establishments, 
and,  in  order  to  follow  up 
some  experiments  or  to  save 
time,  will  often  have  the 
work   continued   until   the 

"wee  sma'  hours,"  or  pos- 
sibly overnight.     In  order 

to  get  data  for  a  really  rep- 
resentative   day,     I     made 

elaborate  plans  to  keep  track 
of  his  movements  without  his 

knowledge,  but  for  three  days 
he  unconsciously  foiled  me  by 
working  until  the  early  hours 
of  the  morning.     The  fourth 
attempt,  however,  was  more 
successful,  and  it  is  to  record 
activities    of    this    one    day 
(not  long  previous  to  the  time 
it  will  appear)  that  this  article 
is  chiefly  concerned. 

The  question  is  frequently 
asked  me  whether  Edison,  now 
66  years  of  age,  ever  goes  down 
to  his  laboratory,  the  inquirer 

evidently  being  under  the  im- 
pression that  he  has  retired  on 

his  laurels  and  is  living  a  life  of  ease.  For 
one  who  is  in  a  position  to  know  that  the 

inventor's  working  hours  every  day  are 
from  5:30  or  6  o'clock  in  the  morning 
until  midnight,  with  but  moderate  inter- 

mission  for  meals,   it   is  impossible   to 

In  a  Though 
Mood 

repress  the  smile  which  such  an  inquiry 
provokes,  especially  on  recalling  to  mind 
many  occasions  when  the  subject  of  the 
conversation  has  said  to  me,  with 
sparkling  eyes  and  in  an  animated  tone, 

S^  "I  feel  bully  to-day,  I  slept  only 
H&  four  (or  five)  hours  last  night." 

I  There  is  no  affectation  about  this, 

'  for,  after  a  protracted  spell  of 
work,  Edison  seems,  if  anything, 

to  be  more  keenly  active,  men- 
tally and  physically,  than 

after  his  usual  seventeen 

to  eighteen  hour  days. 

His  wonderful  re- 
cuperative powers 

give  him  the  happy 

faculty  of  coming 

to  the  day's  work with  a  mind 

thoroughly  re- freshed and 

ready  for  any- 
thing, great  or 

small.  So  far  from 
being  unstrung  from  long 

working  hours  he  actual- 
ly seems  to  be  brighter 

and  inclined  to  more  than 

his  accustomed  cheerful- 
ness. 

Only  a  short  time  ago,  fol- 
lowing a  night  session  which  had 

lasted  until  two  o'clock  that 
morning,  he  was  busy  with  an 
important  experiment  on  which 
he  had  been  intensely  concen- 

trated for  several  hours.  It  hap- 
pened that  I  had  a  message  of 

pleasant  import  to  communicate 
to  him  and,  upon  a  favorable 

opportunity  offering  itself,  de- 
livered it.  He  had  just  arisen 

from  being  seated  and  seizing  a 

high  backed  chair  began  caper- 
ing around  it  like  a  boy  and  even  tried  to 

throw  his  leg  over  the  chair,  but  it  was  too 
high.  In  two  or  three  minutes  he  was  the 
inventor  again  and  as  deeply  immersed 
as  before  in  his  experiment,  utterly 
oblivious  to  everything  else. 
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Mr.  Edison  Often  Good  Naturedly  Submits  to  Being  Photographed  with  Delegations  of  Visitors,  in  this  Instance  a  Groui 
of  Youngsters  from  the  Orange  High  School  Who  Have  Been  Shown  Some  of  the  Educational  Motion  Pictures 

With  these  preliminary  remarks  to 
clear  the  air,  so  to  speak,  let  us  spend  an 
actual  day  with  Edison  and  follow  him 
around  to  its  close.  On  the  day  of 
which  I  write  he  arose  between  5 :30  and 

6  o'clock,  having  gone  to  bed  about  four 
hours  previous  to  that  time.  After 
completing  his  toilet  in  less  than  half  an 
hour,  he  went  into  the  den  and  employed 
himself  in  reading  with  lightning  like 

rapidity  a  large  installment  of  miscel- 
laneous weeklies,  monthlies  and  quarter- 

lies which  are  sent  up  to  the  house  in 
batches  about  twice  a  week.  In  addi- 

tion to  the  daily  newspapers,  his  regular 
current  reading  embraces  about  116 
journals  and  magazines,  covering  a  wide 
variety  of  subjects,  including  chemistry, 
electricity,  gas,  cement,  architecture, 
physics,  mechanics,  steam,  automobiles, 
motor  boats,  insurance,  medicine,  music, 

dramatics — in  fact,  almost  every  live 
subject  appearing  in  publications  of  all 
kinds,  from  law  reports  to  the  New  York 

Clipper.  It  will  be  quite  natural  to  won- 
der whether  he  remembers  what  he 

reads.  You,  gentle  reader,  Mould  be 
quite  convinced  that  he  does  if  he  said 
to  you,  as  he  docs  say  not  infrequently, 
''There  was  an  article  about  so-and-so 
in  such-and-such  a  publication  about  so 

many   months   ago.     Find   it   for   me." 

READS  "FOK  KEEPS" 
Sometimes  he  will  add  that  the  article 

was  illustrated  by  such-and-such  pictures, 
describing  them.  The  article  is  in- 

variably found,  as  Edison  reads  "for 
keeps"  and  not  merely  to  pass  the  time away. 

After  spending  about  an  hour  on  these 
periodicals,  he  looked  over  the  daily 
newspapers,  then  out  came  the  little 
memorandum  book  in  which  he  writes 

some  of  the  things  to  be  done  during  the 
day.  With  this  he  was  busily  engaged 
for  half  an  hour  or  so,  jotting  down 
various  kinds  of  trouble  for  the  staff  at 

the  laboratory.  It  may  be  noted  par- 
enthetically that  some  of  these  short 

memoranda  are  full  of  meat  and  the  man 

who  receives  a  copy  of  one  sometimes 
finds  himself  provided  with  work  for 

weeks  to  come." But  now  it  is  7:45  o'clock  and  Edison 
is  summoned  for  breakfast,  to  which  all 

of  the  members  of  the  family  usually  sit 

down  together.  It  is  no  solemn  func- 
tion, for  there  is  generalb  more  or  less 

good-natured  "jollying"  of  each  other, 
in  which  pastime  the  inventor  contributes 
his  share  Eating  but  little,  he  finishes 

his  meal  long  before  the  others.  Fre- 
quently, after  sitting  in  deep  thought  for 

a   lew  minutes,  he  will  enthusiastically 
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Mr.  Edison  with  a  Group  of  Visiting  Automobile  Engineers 

explain  some  of  his  ideas  or  plans  to  Mrs. 
Edison,  who  is  a  sympathetic  and  willing 
listener. 

Breakfast  over,  a  cigar  was  lighted  and 
the  inventor  rose  to  leave  for  the  labora- 

tory. As  he  passed  out  into  the  hall  the 
family  dog  jumped  up  with  a  joyous  bark, 
seeking  recognition.  Assuming  a  deep 

bass  voice,  Edison  said,  "Ah,  there's  the 
worst  doggie  in  the  whole  United  States!" 
Meanwhile,  the  aforesaid  "worst  doggie, " 
with  his  tail  working  overtime,  jumped 
up  and  down,  giving  vent  to  a  succession 
of  delighted  yelps  as  he  accompanied  his 
master  and  mistress  to  the  door.  Here 

Edison  called  out  "all  aboard,"  and  kiss- 
ing his  wife  an  affectionate  farewell, 

jumped  into  the  automobile  which  had 
rolled  up  and  was  whisked  off  to  the 
laboratory. 

Arriving  there  about  five  minutes 
later  (8:20),  he  went  into  the  library, 
pitched  his  hat  on  a  table  and  was  off 
like  a  flash  to  the  experimental  rooms  up 
on  the  third  floor,  where  he  had  an  inter- 

view with  the  head  of  the  educational 

picture  department,  in  which  some  new 
problems  were  discussed.  Following  this 

he  listened  to  some  voice  trial  phono- 
graph records  that  had  been  made  at  the 

New  York  recording  rooms,  noting  his 

criticisms  carefully  in  his  "singers'  book." Then  came  a  consultation  with  one  of  the 

experimenters  about  results  of  a  new 

electro-plating  process  that  was  under 
trial.  This  interview  was  closed  by 
giving  directions  for  some  further  changes 
and  by  sending  a  memorandum  to 
another  worker  to  make  corresponding 
changes. 

One  of  the  talking  motion  picture  staff 

then  appeared  on  the  scene  to  ask  ques- 
tions about  a  new  recorder.  In  passing, 

it  may  be  remarked  that  Edison  has 
lately  been  giving  a  great  deal  of  thought 
to  the  Kinetophone  (the  technical  name 
for  talking  motion  pictures) ,  in  the  effort 
to  make  further  improvements  in  the 
quality  of  reproduction  of  the  voice. 
For  more  than  a  year  past  those  who 
have  seen  these  pictures  have  been  en- 

thusiastic   over    the    perfection    of    the 
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illusion,  but  Edison  is  hard  to  please,  and 
he  has  been  keeping  his  staff  busy  on 
further  refinements. 

OLD   FRIEND   OF   SALAD   DAYS 

But  to  resume  our  story  of  the  day's 
work:  An  old  friend  who  had  known 

Edison  in  his  salad  days,  when  he  was  a 
telegraph  operator,  dropped  in  for  a  few 

moments'  chat  and  friendly  greeting. 
After  his  visitor's  departure  the  inventor went  down  to  the  chemical  room  to 

observe  the  progress  of  an  experiment, 
and  on  his  return  I  had  a  conversation 
with  him  on  some  business  matters.  A 
foreman  from  the  works  then  consulted 

him  about  some  technicalities  of  a  diffi- 
cult metallurgical  process  being  carried 

on  in  one  of  the  departments ;  after  which 
the  head  of  another  department  and  his 
foreman  engaged  his  attention  on  some 
engineering  problems. 

Twenty-five  minutes  was  then  spent  in 
listening  to  some  experimental  phono- 

graph records,  when  he  was  interrupted  to 
go  down  to  the  library  to  have  an  inter- 

view with  a  representative  of  the  Swedish 
Government. 

After  spending  about  fifteen  minutes 
with  this  gentlemen  he  returned  to  resume 
his  hearing  of  records.  This  job  being 
finished,  he  went  down  through  the  yard 
to  the  chemical  room,  where  he  stayed  for 

Inspecting 
a  New 

Auto  Truck 

half  an  hour, 

watching  and 
directing 

some  experi- 
ments, after 

which  he  re- 
turned to  che 

third  floor  and 

spent  25  min- utes working 

on  his  note- 
book, in  which 

he  personally 

writes  elabo- 
rate criticisms 

and  analyses 

of  phono- 
graph records. 

He  then  wrote 

a  memoran- 
dum of  direc- 

tions   to    the 

head  Of  the  ®a  *ne  Way  to  Make  an  Experiment 

reCOrd-mak-  with  One  of  the  Big  Cells 
ing  department,  sent  it  off,  and  went 
to  the  storage  battery  testing  room  to 
look  over  the  test  sheets  and  hear  reports 
of  progress,  returning  in  20  minutes  to 
resume  work  on  his  books,  on  which  he 
continued  until  noon. 

The  blowing  of  the  twelve  o'clock 
whistle  now  causes  a  donning  of  coats 
and  hats  and  a  general  exodus  of  the 
experimenters  and  workmen  for  lunch. 
Following  his  usual  custom,  Edison  went 
down  to  the  library  to  spend  the  hour 

between  twelve  and  one  o'clock  in  ex- 
amining and  disposing  of  his  personal 

mail,  which  his  private  secretary  had 
left  in  an  overflowing  basket  on  his  desk. 

And  such  a  mail!  It 

is  doubtful  whether  Un- 
cle Sam  delivers  to  any 

other  single  person  such 
a  variegated  assortment. 
Besides  re  pons  from 
various  companies  and 
departments  and  a  lar.ee 
number  of  really  im- 

portant communications 
relating  to  his  extensive 
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Mr.  Edison  is  Just  Looking  over  His  Mail.    He  Was  Not  Aware  That  this  Picture 
Was  Being  Taken.    The  Photographer  Was  Waiting  to  Take  a  Special 

Picture  and,  Seeing  His  Opportunity,  Made  the  Best  of  It 

business  interests,  Edison  is  flooded  with 
a  variety  of  letters  which  to  answer 
adequately  would  make  demands  on  the 
wisdom  of  a  Solomon,  the  contents  of  an 
encyclopedia  and  the  pocketbook  of  a 
Croesus. 

WHAT'S  IN  THE  MAIL? 
Of  course,  the  autograph  collector  is 

always  in  evidence  and  if  all  of  his  or 
her  desires  were  satisfied,  Edison  would 
become  a  mere  clerk.  Parents  write  to 
ask  what  is  best  to  do  with  sons  who  show 

some  leaning  toward  electricity  and  other 
arts  and  sciences.  Applicants  for  posi- 

tions contribute  no  small  quota.  Owners 
of  mines  (and  their  name  is  legion)  send 
samples  of  ore,  asking  for  analyses  and 
offer  to  share  their  property  with  the 
inventor  for  a  consideration.  Boys  who 
are  interested  in  electricity  seek  illumina- 

tion on  various  problems  which  confront 
them  in  their  experiments.  Deaf  people 
write  to  ask  if  he  has  not  made  some  in- 

vention to  alleviate  their  affliction.  Doc- 
tors, lawyers,  scientists,  and  thinkers 

send  him  complimentary  copies  of  books, 
pamphlets  and  papers  they  have  written. 
These  cover  an  infinite  variety  of  sub- 

jects and  some  expression  of  opinion  is 

expected.  Faddists  and 
exponents  of  various 
"isms"  and  cults  write 

mysteriously  and  intri- 
cately to  get  his  views 

concerning  hair-splitting 
theories  with  which  they 
are  Wrestling. 

Experimenters  in  al- 
most every  conceivable 

branch  of  the  arts  and 
sciences  write  to  ask  his 

views  on  some  particular 
line  of  work  in  which 

they  happen  to  be  en- 
gaged. Quite  frequently 

the  latter  class  of  epistles 

contain  lengthy  descrip- 
tions, covering  many 

pages  of  more  or  less 
intelligible  matter,  more 
or  less  illegibly  written; 

and  not  seldom  there  is  propounded, 
quite  artlessly,  some  questions  that 
would  require  the  writing  of  a  small 
volume  to  answer.  A  good  example  of 

such  questions  in  one  case  was,  "How 
do  they  make  the  most  efficient  dyna- 

mos?" Invitations  to  banquets;  exposi- 
tion meetings  of  societies  and  other 

functions  are  constantly  in  evidence  in 

the  inventor's    mail. 

Conversing  with  Mr.  T.  C.  Martin  (in  the  Light  Suit)  and 
the  Author 
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Requests  for  interviews  and  articles 

for  publication,  or  by  those  who  have  "a 
very  important  idea"  that  can  only  be 
explained  in  person  are  of  frequent  occur- 

rence. The  "important  idea"  corre- 
spondents are  usually  called  on  for  a 

bill  of  particulars  before  an  audience  is 
considered. 

Several  large  record  books,  and  note 
books  galore,  crammed  with  endless 
ideas  of  his  own  for  further  inventions 

offer  eloquent  testimony  to  the  truth  of 
what  Edison  has  often  said  in  this  con- 

nection: "I  am  long  on  ideas  but  short 
on  time.  I  only  expect  to  live  to  be 

about  100." 
It  is  not  to  be  expected  that  so  prom- 

inent a  mark  would  not  be  aimed  at  by 
those  who  send  out  letters  asking  for 
financial  aid.  These  are  plenty,  as  also 
are  numerous  opportunities  to  finance 
business  propositions.  Occasionally 
comes  one  seeking  to  establish  a  relation- 

ship, more  or  less  distant,  usually  so  far 
distant  as  to  be  unrecognizable.  Letters 
from  friends  of  boyhood  or  old  telegraph 
days  are  far  from  uncommon  and  usually 
meet  with  a  courteous  response.  And, 
once  in  a  while,  from  various  parts  of 
our  own  country  and  from  all  parts  of 
the  world  comes  a  gleam  of  .sunshine  in 
the  shape  of  a  letter  expressing  gratitude 
to  the  inventor  of  the  phonograph  for 
the  happy  hours  he  has  afforded  them. 

All  in  a  class  by  themselves  are  the 
real  and  near  inventors  who  want  Edison 

to  market  or  complete  their  inventions 
for  them.  It  is  a  poor  mail  that  does 

not  bring  three  of  them.  Some-  days 
there  are  as  many  as  seven  or  eight.  If 
a  name  were  desired  to  designate  this 

class  we  might  borrow  from  the  florist's 
catalogue  and  call  them  "hardy  peren- 

nials." Year  in,  and  year  out,  they  come 
in  an  endless  stream.  If  Edison  could 

multiply  himself  by  one  hundred  he 
might  be  able  to  take  care  of  them,  but 
as  it  is  he  is  so  overwhelmed  by  his  own 
multitudinous  affairs  that  he  uniformly 

excuses  himself  from  giving  them  con- 
sideration,  unless    the  invention   relates 

He  Has  Just  Told  a  Funny  Story  to  Mr.  Durand  and  Mr. 
E.  C.  Barnes  of  Chicago 

to  his  own  line  of  work,  in  which  case 
it  is  simply  sent  to  the  legal  department 
for  investigation  and  report.  But  this 
does  not  happen  once  in  a  hundred  times. 

PESTERED  WITH  FREAK  SCHEMES 

While  many  apparently  meritorious 
inventions  arre  submitted,  the  greatest 
number  covers  all  sorts  of  freak  ideas, 

from  an  improved  mouse  trap  to  per- 
petual motion  machines.  Some  notion 

of  the  variety  of  these  suggestions  may 

be  gathered  from  the  one  day's  mail  which 
included  ideas  for  a  noiseless  typewriter, 
a  cement  gas  range,  a  nursery  cabinet  and 

a  blind  man's  watch,  containing  a 
miniature  phonograph  to  call  out  the 
time.  All  the  inventors  usually  ask  is 
that  Edison  shall  complete  the  invention, 

put  it  on  the  market  with  his  name  be- 
hind it  and  divide  profits  with  them,  ami 

there  you  are!  The  easiest  kind  of  a 
trick  for  a  man  who  has  nothing  to  do 
but  work  from  sixteen  to  eighteen  hours 
a  day,  solving  his  own  complex  problems. 

It  would  he  no  difficult  task  to  till 

main  pages  with  a  mention  o\  the  various 
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Mr.  Edison  and  a  Group  of  H 

freak  schemes  that  are  submitted,  but 
one  or  two  instances  must  suffice  as  a 
fair  characterization  of  all.  The  idea  of 

one  particular  inventor  (?)  was,  to  fur- 
nish rarefied  air  to  hospitals  by  means  of 

a  permanent  captive  balloon  raised  to  a 
height  of  5,000  feet  or  more,  said  balloon 
to  carry  an  intake  pipe,  down  which  the 
rarefied  air  was  to  flow  into  the  hospital ! 
Simplicity  itself!  Another  inventor, 
writing  from  the  Antipodes,  only  a  few 
weeks  ago,  had  discovered  after  years  of 
research,  a  mosquito  banisher  (the 
sample  smelled  strongly  of  citronella),  and 
was  sure  that  if  Edison  contributed 

$25,000  to  put  it  on  the  market,  it  would 
be  a  great  success;  and  if  he  would  cable 
money  for  expenses  the  inventor  would 
immediately  come  to  America  to  close 
the  deal. 

Another  humorous  side  to  this  portion 
of  the  mail  basket  is  provided  by  those 
ingenious  persons  who  reinvent  more  of 
less  ancient  inventions.  One  of  these, 
which  was  received  within  the  last  few 

weeks,  caused  Edison  to  exclaim,  "I 
guess  it  would  take  about  $25,000,000 
to  inform  all  the  people  in  the  United 

States  of  one  particular  thing."  As  this 
case  is  a  good  example  of  most  of  this 
class,  the  story  may  be  interesting.  A 
letter  came  from  a  professional  man  in  a 
Western  State,  in  which  the  writer  said 
he  had  an  idea  for  an  invention  which 

Instruction  Visit ' 

would  provide  a  sure  and  continuous 
income  of  millions  of  dollars.  He  would 

be  glad  to  send  particulars  and  Edison 
could  put  it  into  practice  and  allow  the 
writer  some  of  the  profits.  The  usual 
courteous  reply  was  sent,  stating  that 
Edison  was  too  busy  to  consider  other 
matters  than  his  own  and  asking  to  be 
excused.  By  return  mail  came  another 
letter  from  the  same  correspondent, 
acknowledging  the  reply  but  insisting 
that  his  idea  was  valuable  and  enclosing 
a  statement  of  the  idea,  sworn  to  before  a 
notary  public.  What  was  it?  Merely 
fifteen  or  20  lines  proposing  to  hitch 
together  the  phonograph  and  motion 
pictures  so  as  to  show  persons  in  motion 
and  hear  their  voices  simultaneously. 
Not  a  word  of  suggestion  or  plan  for 
accomplishing  the  results  but  just  the 
crude  notion,  in  return  for  which  he  was 
willing  to  share  the  millions. 

Talking  over  a  New  Sliding  Holder  for 
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A  letter  was  quickly  despatched  to  the 
professional  gentleman  (a  lawyer,  by  the 
way),  informing  him  that  he  was  only  a 
quarter  of  a  century  behind  the  times 
with  his  idea ;  that  Edison  had  conceived 
it  in  1887,  at  which  time  the  newspapers 
were  full  of  it;  that  in  the  intervening 

years  he  had  spent  a  fortune  in  develop- 
ing it ;  that  a  year  or  two  ago  he  had  given 

an  exhibition  of  the  result  (talking  motion 
pictures)  to  the  press,  accounts  of  which 
were  printed  in  newspapers  from  Maine 
to  California,  and  that  talking  motion 
pictures  were  actually  being  shown  to 
the  public  in  the  theaters! 

It  is  to  be  hoped  that  the  professional 
gentleman  had  not  yet  commenced  to 
spend  his  part  of  the  millions. 

The  above  affords  the  reader  merely  a 

passing  glance  at  the  great  inventor's 
mail  by  way  of  illustrating  its  scope.  To 
attempt  a  more  detailed  description  of  its 
infinite  variety  would  require  more  space 
than  is  available.  For  the  remainder, 
the  reader  is  invited  to  use  his  or  her 

imagination  without  placing  any  limita- 
tions thereon. 

But,  as  the  French  say,  revenons  a  nos 
moutons.  We  had  seated  Edison  at  his 

desk  on  the  day  in  question,  to  spend  the 

noon  hour  in  disposing  of  the  day's  mail 
in  his  usual  way.  He  takes  up  a  letter, 
reads  it,  and  with  a  lead  pencil  makes 
comments  upon  it  as  to  how  it  shall  be 
answered  or  attended  to.  It  is  then  laid 

aside  and  the  next  one  disposed  of  in  a 
similar  manner,  until  all  are  passed  upon. 

There  is  not  a  moment's  hesitation  as 
to  a  reply.  He  masters  the  subject  with 
the  first  reading,  and  his  disposal  of  the 
letter  follows  instantly.  In  this  par- 

ticular day's  mail  his  correspondence 
covered  as  many  as  38  subjects,  each  of 
an  entirely  different  nature.  At  the 
bottom  of  the  basket  are  placed  checks 
for  signature. 

He  had  only  just  seated  himself  at  his 
desk  on  the  day  in  question  when  there 
arrived  a  party  of  engineers  frotn  out  of 
town.  He  had  previously  promised  them 

an  interview  in   regard   to   some   auto- 

mobile problems.  He  jumped  up  to 
greet  them  and  then  went  into  the  yard 
with  them  to  look  at  some  machines  and 

special  appliances  and  discussed  the 
engineering  question  involved.  In  about 
half  an  hour  he  returned  to  the  library 

to  resume  the  examination  and  disposi- 
tion of  his  mail. 

He  was  busily  engaged  on  this  work 

when  "Freddie"  (whose  other  name  is 
Ott  and  who  has  been  in  the  inventor's 

employ  38  years)  came  in  at  one  o'clock 
to  signify  his  readiness  to  take  him  home 
to  lunch.  Looking  up  for  a  second, 
Edison  gave  a  nod  and  resumed  his  work, 
which  was  finished  a  few  minutes  later. 

After  returning  the  bunch  of  papers  to 
the  basket  he  put  on  his  hat,  slipped 
out  like  a  flash  and  jumped  into  the 
automobile,  leaving  the  correspondence 
to  be  taken  care  of  by  his  private  sec- retary. 

THIRTY  MINUTES  ?OK  LUNCH 

Returning  from  lunch  in  30  minutes, 
he  was  waylaid  at  the  door  by  several 
experimenters  and  heads  of  departments, 
each  with  their  own  special  trouble  or 
reports.  Taking  them  one  by  one  and 
patiently  going  into  details,  he  went  into 
the  merits  of  each  case  and  started  them 

off  again  to  work.  Pausing  in  the  library 
long  enough  to  throw  his  hat  on  a  table, 
he  went  upstairs  to  resume  his  labors  on 

the  record  books,  at  which'  he  worked uninterruptedly  for  three  quarters  of  an 

hour. 
The  sales  manager  of  phonographs 

brought  in  a  dozen  or  so  of  his  traveling 
salesmen,  who  were  at  Orange  on  an 

"instruction  visit,"  and  Edison  dropped 
his  other  work  to  spend  a  little  over  an 
hour  with  them.  At  the  end  of  this  time 

the  visiting  engineers,  who  saw  him  at 
noon,  wanted  a  group  photograph  taken 
in  the  yard,  and  sent  a  delegation  asking 
him  to  make  it  complete  by  his  presence. 

He  good  naturedly  complied,  and  in  a 
few  minutes  returned  to  hear  a  soprano 
singer  who  had  come  over  from  New  York 
to  make  a  test  record  for  him. 



354 POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

Three  visitors  then  came  and  talked 

with  him  on  various  subjects  for  about 
fifteen  minutes.  These  were  followed  by 
two  of  the  experimenters  who  brought 
pieces  of  apparatus  and  talked  with  him 
about  special  electro-plating  processes 
which  have  engaged  much  of  his  atten- 

tion of  late.  Then  came  the  head  of  the 

storage  battery  works  with  a  lot  of  draw- 
ings of  new  machinery  and  appliances, 

over  which  there  was  much  discussion. 

Next  came  the  manager  of  the  advertis- 
ing department  and  an  assistant  to  talk 

over  matters  pertaining  to  their  par- 
ticular realm.  I  had  a  few  minutes'  talk 

with  him  on  various  details,  after  which 

the  head  of  the  phonograph  disk  depart- 
ment and  an  experimenter  had  some 

problems  relating  to  voice  reproduction 
to  lay  before  him.  These  were  settled 
after  some  warm  discussion  pro  and  con. 

A  lot  of  models  of  phonograph  cabinets 
were  now.  brought  in,  followed  by  the 
superintendent  of  the  works  and  the 
modeler.  Quite  some  time  was  spent 
with  them  by  Edison  who  finally  decided 
upon  the  particular  specimen  to  be 
standardized.  He  was  then  consulted 

by  one  of  the  mechanical  engineers,  who 
had  met  with  difficulties  in  his  special 
work.  After  smoothing  these  out,  Edi- 

son went  into  one  of  the  other  experi- 
mental rooms  but  returned  shortly  and 

worked  again   on  his   record   books   for 

nearly  an  hour,  when  he  was  interrupted 
by  one  of  the  mechanical  experimenters 
who  had  come  to  report  progress  of  his 
work  and  to  get  some  further  instructions. 
Resuming  work  on  the  record  book,  he 
continued  for  half  an  hour.  He  then 

received  a  call  from  the  superintendent 
of  the  iron  working  establishment  who 

had  come  at  Edison's  request  to  talk 
over  some  important  questions  of  busi- 

ness. This  interview  lasted  until  half 

past  six. A  few  minutes  afterward  he  went  down 

to  the  library,  looked  over  some  reports 
that  had  accumulated  during  the  after- 

noon, made  notes  on  them,  put  on  his  hat 
and  jumped  into  the  automobile  which 
was  waiting  to  take  him  home  to  dinner. 

THE   MIDNIGHT  OIL 

Contrary  to  his  usual  custom,  he  did 
not  return  to  the  laboratory  that  evening. 
He  had  laid  out  a  big  job  to  be  done  at 
home  and  about  half  past  seven  he  got 
out  a  lot  of  books  on  chemistry  and 
electro-chemistry  and  started  in  to  study 
out  various  lines  of  experiment,  making 

copious  notes  and  sketches.  In  addi- 
tion, he  wrote  numerous  memoranda  for 

various  experimenters,  giving  directions 
for  work  he  had  laid  out  for  them. 

Some  one  said  to  me  the  next  morning 

that  the  "old  man,"  as  he  is  affection- 
ately called,  must  have  stayed  up  all 

night  writing  notes,  for  it  seemed  as  if 
everybody  around  the  place  received  one. 
Be  that  as  it  may,  he  continued  steadily 
at  work  all  through  the  evening  and  did 
not  finish  until  after  midnight,  when  he 
went  to  sleep  the  sleep  of  the  honest 
worker  with  the  sweet  consciousness  of 

"nothin'  to  do  'til  to-morrow." 
I  hope  the  reader  will  pardon  me  if  I 

emphasize  the  fact  that  the  foregoing 
does  not  represent  an  unusual  day  in 

Edison's  life,  but  is  merely  a  fair  example 
of  his  days  as  he  has  lived  them  during 
the  last  44  years.  Had  I  wanted  to 
choose  a  strenuous  day  for  illustration, 
it  would  have  been  a  simple  matter,  for 
in  the  two  weeks  just  preceding  the  time 
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mentioned  he  had  worked  all  night  on 
three  occasions  and  on  all  the  other  days 
had  not  left  the  laboratory  until  two  or 

three  o'clock  in  the  morning,  returning  in 
about  six  hours  afterward. 

He  had  not  been  having  all-night  ses- 
sions for  some  little  while  until  the  last 

few  weeks,  and  on  the  first  occasion  of 

this  strenuous  period  I  said  to  him,  "You 
are  at  your  old  tricks;  you  are  incorrigi- 

ble." He  laughed  and  winked  at  me  but 
made  no  reply.  Returning  to  the  attack, 

I  remarked,  "You'll  get  yourself  in 
trouble  at  home."  To  which  he  an- 

swered quickly  and  eagerly,  "No!  No! 
She  sent  me  some  lunch  down  at  half 

past  four  this  morning." 
The  married  reader  will  understand  the 

reference  to  "she."  If,  however,  the 
said  married  reader  has  been  as  fortunate 
in  his  choice  as  Mr.  Edison  has  he  is  to  be 

congratulated,  for  Mrs.  Edison  is  a  help- 
meet in  the  true  sense  of  the  word. 

While  she  still  despairs  of  breaking  up 

her  husband's  tendency  to  lead  the  ultra- 
strenuous  life,  she  does  not  add  to  his 
cares  by  throwing  obstacles  in  the  way, 
but,  on  the  contrary,  exercises  a  watchful 
care  of  him  under  all  circumstances. 

Ever  since  their  marriage  she  has  con- 
stantly helped  him  in  his  work  at  home, 

acting  as  amanuensis,  adviser,  sym- 
pathizer and  companion  in  many  of  his 

labors.  As  an  instance  I  may  mention 
that  on  the  night  previous  to  the  day 

which  has  been  itemized  above,  she  spent 
the  evening  with  him  at  the  laboratory 

until  one- thirty  o'clock  in  the  morning. 
During  the  last  two  hours  of  this  period 
they  listened  to  and  criticised  about  120 

voice-trial,  phonograph  records  which  had 
been  specially  made  for  him  in  foreign 
countries. 

The  reader  will  naturally  wonder  how 

a  man  of  Edison's  years  can  stand  such  a 
continuous  strain,  year  after  year,  work- 

ing as  he  does,  seventeen  to  eighteen 

hours  a  day,  regularly,  and  yet  with  suffi- 
cient reserve  force  to  continue  through 

periods  of  several  weeks  of  all-night  work 
as  he  has  done  while  this  article  was  in 

course  of  preparation.  Let  me  quote 
his  own  words  in  a  conversation  we  had 

on  the  subject  very  recently.  He  said: 

"I  am  interested  in  everything  I  do  and 
am  happy  in  my  work.  It  does  not 
worry  me.  If  the  work  in  hand  begins 

to  be  drudgery,  I  leave  it  and  go  to  some- 
thing else.  I  eat  but  little  and  therefore 

I  don't  clog  my  arteries;  have  no  bad 
habits  and  leave  whiskey  alone.  The 
human  body  is  a  collection  of  cells  which 

act  in  correspondence  with  their  environ- 
ment. Take  a  man  with  a  flabby  arm 

and  put  him  at  blacksmithing.  In  a 
year  his  arm  will  be  muscular.  It  is 
just  the  same  with  the  cells  of  the  brain. 
Give  them  plenty  of  work  and  they  will 
grow  stronger  by  thinking.  It  does  not 

harm  any  man  to  think  and  work." 
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PERCHING  HYDROAEROPLANES 

The  recent  aviation  competitions  which 
have  been  held  in  various  parts  of  the 
world  have  drawn  attention  to  the  diffi- 

culty which  often  besets  the  aviator  in 
starting  from  or  returning  to  the  ship 

from  which  a  hydroaeroplane  is  manoeu- 
vring. When  the  sea  is  calm  the  start  and 

return  are  made  without  trouble,  but  in 

stormy  weather  the  waves  often  wash  over 
the  whole  apparatus,  adding  a  weight 
which  makes  locomotion  difficult  or  im- 

possible. The  arrangement  of  a  platform 
on  the  ship  solves  the  problem ;  but  it  has 
to  be  admitted  that  this  platform,  being 
necessarily  of  considerable  size,  is  a  great 
incumbrance  on  any  vessel,  and  especially 
so  on  a  man-of-war. 

Bleriot  has  been  making  experiments 
at  Buc,  in  France,  with  an  apparatus 

which  enables  the  aviator  to  suspend  his 
machine  upon  a  cable  which  can  be  strung 
in  any  suitable  place  on  board  ship.  It 
consists  of  a  fork  projecting  above  the 
aeroplane,  having  a  spread  of  about  three 
feet  from  point  to  point.  Referring  to 
the  diagram  (AA),  are  steel  plates  con- 

necting the  horns  of  the  ̂   fork  with  the 
mechanism  of  attachment.  When  re- 

turning the  aviator  guides  the  machine 
so  that  the  cable  reaches  the  bolt  (V), 
pivoted  at  (0),  which  yields  under  the 
pressure  and  allows  the  cable  to  occupy 

the  space  (M).  The  bolt  is  then  return- 

ed to  its  origi- 
nal position  by 

means  of  the 
spring  (H), 

which  is  aided 

by  the  pressure 
of  the  cable  be- 

low.  A  connec- 

The  Perching  Hydroaeroplane 

and    its    Unique    Sus- 

pension Fork 

tion  with  the  motor  cuts 

out  the  ignition  circuit  at 
the  moment  the  cable  comes 

beneath  the  bolt.  This  in- 
sures the  immediate  stop- 

page of  the  motor,  and  the 
brake  effect  caused  by  the 
friction  of  the  cable  on  the 
bolt  is  sufficient  to  bring 
the  machine  to  rest,  even 
when  going  at  high  speeds, 
in  a  space  of  from  75  to 
100  feet.  To  release  him- 

self in  starting,  the  aviator 
raises  the  lever  (E)  by  pulling  the  cord, 
thus  allowing  the  bolt  to  rise  and  freeing 
the  cable. 

In  1912,  according  to  latest  advices 
from  the  United  States  Geological  Sur- 

vey, 1.3  tons  of  platinum  was  recovered 
in  this  country  from  domestic  and  foreign 
ores .  The  value  of  this  metal  was  $  1 , 7  3  2 ,  - 
221,  or  considerably  more  than  a  million 
dollars  per  ton. 
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MUKDEN  MER- 

CHANTS'   ARCHERY 
CLUB 

Attempts  have  been 
made  by  some  of  the 
more  enlightened  Man- 
chus  of  Mukden  to  start 

a  revolver  or  rifle  range, 

but  the  Japanese  au- 
thorities, whose  heavy 

hand  orders  south  Man- 
churian  affairs  pretty 
much  after  their  own 

ideas,  have  forbidden 
this  enterprise.  The 
Japanese  advisers  of  the 
viceroy  of  Manchuria 

prefer  to  have  the  frequent  brushes  be- 
tween imperialists  and  republicans  con- 
ducted with  sticks  and  stones,  fireworks 

and  bow  and  arrow. 
So  on  fine  afternoons  the  merchants  of 

Mukden  troop  out  to  the  numerous  club 
archery  grounds  on  the  outskirts  of  the 

city  and  keenly  compete  among  them- 

Archer  Merchants  of  Mukden 

selves  for  the  honors  of  markmanship 
with  their  curiously  curved  bows  that 
have  not  altered  in  shape  since  the  archer 
sharpshooters  of  the  Tartar  hordes  swept 
across  the  bleak  and  dreary  plateaus  of 
Mongolia  and  the  boundless  steppes  of 

Siberia,  to  fling  themselves  on  the  Musc- 
ovite bulwarks  of  mediaeval  Europe. 

RACING  WITH  SIDE  CARS 

Side  cars  for  attachment  to  motorcycles  arc  a  comparatively  recent  innovation 
and  we  think  of  them  as  machines  for  pleasurable  recreation  or  package  delivery 
service.  But  now  the  side  car  has  appeared  in  the  racing  game  and  in  a  manner 
calculated  to  give  a  new  variety  of  thrill.  The  accompanying  picture  shows  two 
side  car  motorcycles  in  speed  trials  on  Maderia  Drive,  Brighton,  England,  during  the 

Strantham  and  District  Cycle  Club's  open  International  Motorcycle  Speed  Trials. 



858 POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

A  TALKING  CLOCK 

Made  literally  to  "tell  the  time,"  this 
clock,  if  you  owned  it,  you  would  often 
feel  inclined  to  break.    It  announces  the 

Clock  which  "  Tells  "  the  Time 

hours,  half  and  quarter  hours  in  a  loud 

voice  by  means  of  a  phonograph  arrange- 
ment with  megaphone  attachment.  It 

was  invented  by  a  German  watchmaker. 

THE  WHAT  IS  IT 

This  strange  looking  animal  is  appar- 
ently a  six  legged  feline  with  an  elongated 

body  like  a  dachshund.  In  reality  it  is 
cat,  just  plain  cat,  but  there  are  two  of 

them.  On  close  examination  of  the  odd 
photograph  it  will  be  found  that  the  head 

of  the  feline,  coming  up  the  step,  is  con- 
cealed behind  the  body  of  the  one  looking 

at  the  camera,  so  that  the  two  bodies 
make  the  mysterious  six  legged  what-is-it. 

KRUPP  STEEL  FOILS  CRACKSMEN 

The  Krupps,it  is  stated,  have  succeeded 
in  producing  a  material  for  safes  that  is 
not  easily  fused  or  penetrated  by  the  oxy- 
hydrogen  and  oxy-acetylene  burners  now 
in  use  by  scientific  cracksmen.  It  is  a 
variety  of  cast  steel  able  to  resist  the 
best  boring  tools.  It  is  estimated  that  to 
burn  a  hole  3.2  inches  in  a  plate  of  the 
material  1.6  inches  thick  would  take  from 

six  to  fourteen  hours,  and  necessitate  the 
use  of  3000  gallons  of  acetylene  and  3000 
gallons  of  oxygen. 

SOME  FACTS  ABOUT  LIGHT 

The  light  that  we  receive  from  stars  of 
the  first  magnitude,  like  Vega,  is  equal 

approximately  to  a  forty-thousand-mil- 
lionth part  of  that  of  the  sun.  It  is  cal- 

culated that  the  total  light  received  from 
the  lesser  stars  is  equal  to  that  of  3000 
stars  of  the  first  magnitude,  or  a  sixth 
part  of  that  which  is  sent  to  us  from  the 
moon. 

Light  exercises  a  mechanical  pressure 
which  can  be  measured  in  the  laboratory. 
It  has  been  shown  by  experiments  with 
artificial  light  that  in  its  production 

enormous  quantities  of  energy  are  dissi- 
pated. In  an  ordinary  wax  candle  the 

total  energy  which  is  transformed  into 
light  is  really  but  two  per  cent.  Gas  and 
kerosene  lamps  are  not  more  economical. 
On  the  other  hand,  the  glowworm  trans- 

forms into  light  (by  means  yet  unknown) 
90  per  cent  of  the  total  energy  expended. 

It  is  known  that  light  influences  very 
largely  the  aroma  of  flowers.  A  garden  is 
more  fragrant  when  it  is  shaded  than  when 
the  sun  is  allowed  to  shine  in  full  blaze 

upon  it.  This,  at  any  rate,  is  the  conclu- 
sion of  a  Frenchman  who  has  made  a 

vast  number  of  experiments.  That  which 
affects  the  fragrance  of  flowers  is  not  the 
oxygen  of  the  atmosphere,  as  has  been 

commonly  supposed,  but  the  light.  Ac- 
cording to  the  same  authority,  the  inten- 

sity of  the  perfume  exhaled  hy  a  flower 
depends  upon  the  pressure  of  water  in  the 
cells  of  the  plant,  which  tends  to  throw 
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out  ths  essential  oils  that  produce  the 
odor,  and  the  action  of  the  solar  light 
diminishes  the  pressure  of  the  water  in 
these  cells.  The  irrigation  of  the  plant 
augments  the  pressure,  and  likewise,  of 

course,  the  production  of  perfume.  Dur- 
ing the  night  the  air  is  charged  with 

aroma  merely  because  the  solar  light  does 
not  exercise  an  inhibiting  influence  on  the 
emanations. 

RURAL    DELIVERY    BY    FENCE 
TROLLEY 

It  is  the  dream  of  Paul  Hempel,  Parks- 
ton,  S.  D.,  to  at  least  shorten  the  rural 

delivery  man's  travel  if  not  to  do  away 
with  it  altogether  by  means  of  a  patented 
trolley  driven  carrier  installed  upon  the 
roadside  fence. 

The  carrier  divided  into  compartments 

for  each  person's  mail  is  started  out  from 
the  town  post        k 
office  or  post 
road.    When  it 
reaches   the 

gate  post  of  the 
first  farmhouse 
the  current   is 

automatically 

Rural  Trolley  Delivery 

cut  off  and  a  bell  signals  its  arrival.  After 
such  mail  has  been  removed  as  belongs 
here  the  carrier  is  placed  on  the  track 
across  the  gateway  to  continue  its  journey 
in  a  similar  manner  from  house  to  house. 

The  return  trip  is  made  in  the  same 
manner,  the  carrier  being  started  back 
at  the  last  house  and  mail  for  the  post 
office  being  placed  in  it  on  the  return 
journey. 

TILTING  BASE  FOR  CAMERA 

For  taking  pictui-es  of  plants  and  other 
small  objects  on  the  ground,  a  tilting 
base  for  the  camera  is  essential.  The 

one  shown  in  the  illustration  was  made  by 
a    California    photographer    from    three 

Tilting  Camera  B 

pieces  of  inch  board.  One  piece  is 
attached  to  the  tripod  in  the  same  way 
that  the  camera  is  ordinarily.  To  this 
is  hinged  another  piece  on  which  the 
camera  is  fastened  by  a  thumb  screw. 
The  upper  piece  is  tilted  by  use  of  the 
third  board  which  is  cut  to  two  inches 

wide.  It  is  hinged  to  the  top  piece  and 
regulated  by  thumb  screws  attached  to 
the  bed  piece. 

HOMES   WILL    SHORTLY   HAVE 

COMFORTS  YET  UNKNOWN 

Dr.  Berliner,  in  writing  of  "Electrify- 
ing America,"  makes  the  following  proph- 

ecies : 

"When  a  wire  brings  into  the  house  all 
the  energy  required  not  only  for  lighting 

and  cooking,  but  also  for  heating  pur- 
poses, the  inmates  will  enjoy  a  degree  of 

comfort  unknown  to  them  hitherto.  The 

heating  arrangements  will  be  so  distrib- 
uted through  the  rooms  as  to  furnish  a 

moderate  amount  of  pleasantly  warmed 

air  instead  of  a  small  quantity  of  over- 
heated air.  The  kitchen  will  be  one  of 

the  coolest  rooms  in  the  house  in  summer- 
time, the  range  being  replaced  by  an 

ordinary  table  on  which  a  few  simple 
pieces  of  apparatus  will  suffice  for  all 
culinary  operations.     The  heal   will  be 
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turned  on  with  a  switch  when  it  is  wanted 
and  there  will  be  no  ashes  to  be  carried 
out  and  no  dirt. 

"Before  very  long  all  big  cities  will  be 
similarly  electrified,  the  use  of  coal  being 
almost  entirely  abandoned.  Thus  will 
arrive  the  beginning  of  our  emancipation 
from  the  thraldom  of  coal,  upon  which 

we  are  so  absolutely  dependent  indus- 
trially and  for  ordinary  comfort.  Illu- 

minating gas  will  be  driven  out  altogether 
by  electricity,  the  employment  of  which 
for  lighting  is  increasing  at  a  rapid  pace. 
It  furnishes  an  artificial  daylight  that  is 
indispensable  in  many  places  where  real 
daylight  is  not  obtainable  during  any 

hour  of  the  24." 

ROENTGEN  RAYS  IN  TREATMENT 
OF  CANCER 

Roentgen  rays  filtered  through  silver, 
copper  or  tin  plate  are  said  to  have  been 
used  by  Dr.  Roberts,  senior  surgeon  of 

the  General  Hospital  at  Hobart,  Tasma- 
nia, in  the  treatment  of  cancer.    The  sur- 

geon states  that  he  has  successfully  treated 
40   persons   suffering   from  the  disease. 

VENTILATION 

Robert  A.  Lyster,  formerly  assistant 
lecturer  in  hygiene  at  the  University  of 
Birmingham,  England,  is  the  author  of 
one  of  the  best  modern  books  on  the  sub- 

ject of  hygiene.  In  the  chapter  on  ven- 
tilation the  author  makes  this  point: 

"Fans  are  visually  relied  upon  in  all 
systems  of  artificial  ventilation  of  schools. 
The  open  blade  types  are  preferable  as 
they  are  easily  kept  in  order  and  are 
economical.  An  electric  fan  ten  feet  in 

diameter,  running  at  90  revolutions  per 
minute  and  delivering  2,115,000  cubic 
feet  of  air  per  hour  is  used  in  the  Bradford 
schools  and  costs  the  astonishingly  small 
sum  of  1.3  pence  per  hour.  Fans  may  be 
driven  by  electric  motors,  by  steam  or  by 
a  gas  engine.  Electricity  should  always 
be  used  where  possible,  as  it  possesses,  the 
combined  advantages  of  being  cheap, 

noiseless  and  inodorous." 

SHOVELING  ROCK  SALT 

No  more  liberal  education  can  be  obtained  along  the  line  of  modern  machinery 
equipment  than  to  go  down  into  one  of  the  rock  salt  mines  at  Tetsof,  N.  Y.,  and 
watch  the  modern  electric  shovel  at  work  handling  rock  salt  at  the  rate  of  250  to  300 
tons  per  day.  The  illustration  shows  one  of  these  machines  at  work,  and  it  is  said 
to  be  the  last  word  in  electric  shoveling  machinery. 

The  inventor  and  manufacturer  of  the  machine  is  authority  for  the  statement 
that  as  a  general  rule  the  new  electric  shoveler  will  accomplish  a  saving  in  the  cost 
of  loading  material  of  50  per  cent  over  the  hand  method  used. 

The  machine  consists  of  a  main  frame  upon  which  the  motor  and  rear  conveyor 

are  situated;  a  jib  frame  is  pivoted  on  the  main  frame  and  this  carries  the  front  con- 
veyor and  shovel.  The  jib  can  be  swung  laterally  reaching  any  material  within  ten 

feet  of  the  center  of  the  track. 
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Only  lady  pavement  artist  in  Lon- 
don. With  lightning  like  strokes  she 

draws  and  colors  portraits,  landscapes 
and  still  life  scenes  in  colors  on  the 

paving  stones. 

Wedding  presents  for  King 
Manuel  of  Portugal  were  numerous 
and  beautiful.  This  picture  shows 

the  presents  of  Duchess  of  Con- 
naught,  Queen  Alexandra,  the 
Duke  and  the  Princess  Royal  with 

a  silver  bowl  sent  by  Lord  Tiose- 
bery  in  the  center. 

Captain  Caines,  of  Ysgol  Street,  Swansea,  has  in- 
vented a  ship  which,  after  the  most  severe  trials  in 

model  form,  has  proved  unsinkable. 
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A  successful  trial  flight  with  a  new  type  of  passenger  carrying  biplane  was  undertaken  recently  in  England.  The 

machine  has  a  span  of  75  feet.  Four  passengers  were  piloted  by  Mr.  Grahame- White  over  several  circuits  at  an 
altitude  of  about  300  feet. 

Peculiar  way  of  building 
bamboo  was  first  erected. 

water  tower  in  Kuala  Lumpur,  Federated  Malay  States.     A  huge   scaffold   made  of 
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Fall  grouse  shooting  on  the  moors  is 
looked  forward  to  by  the  English  sport- 

ing gentry.  Above  is  a  shooting 
blind  or  "butt"  with  the  birds  flying 
over.  Two  well  known  guns  are 
shown,  Lord  Rocksavage  (seated)  and 
Lord  Elsmere,  the  old  gentleman  above. 

Fishermen  of  the 
as  shown  in  the  picture 

ports  of  Normandy  frequently  convert  their  fishing  boats  into  houses  by  adding  a  roof 
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The  Steamer  Volturno,  which  was  burned  at  sea  on  Oct.  9th,  with  a  loss  of  135  lives,  521  being  rescued  by  steam- 
ships brought  to  the  scene  through  aid  of  wireless  messages.  This  remarkable  photograph  was  taken  by  a  passenger 

on  the  Steamer  Grosser  Kurfuerst,  showing  the  ill-fated  Volturno  burning,  with  the  life  boats  in  which  most  of  the 
passengers  of  the  latter  vessel  were  rescued,  alongside.  The  picture  was  taken  on  the  morning  of  Oct.  10th,  after 
the  high  seas  had  abated. 

The  upper  picture  shows  a  group  of  the  surviving  members  of  the  crew 
of  the  Volturno.  The  lower  picture  shows  heroic  members  of  the  Grosser 
Kurfuerst,  who  saved  105  lives.  They  volunteered  to  man  life  boats,  which 
despite  the  storm,  were  lowered  away  to  go  to  the  rescue  of  the  passengers  of 
the  Volturno. 

One  of  the  most  dramatic 
moments  in  the  deep  sea  tragedy 

of  the  Volturno,  showing  the  life 
boats  coming  alongside  the  Gr 
Kurfuerst.  After  facing  what 
seemed  a  certain  and  horrible 
death,  some  of  the  unfortunate 
victims    of    the    disaster    arc    now 
about  to  step  to  safety. 
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Polo  Grounds  in  New  York  City  where  the  first  game  of  the  1913  world 
series  between  the  New  York  Giants  and  the  Philadelphia  Athletics  was  played Connie    Mack,    manager     of     the 

  Athletics,  who   has 
brought  his  team 
to  victory  in  three 

world's  series — the 
only  manager  with 
such  a  record. 

Remarkable  pho- 
tograph showing 

Coombs,  one  of 

Philadelphia's famous  twirlers, 
who  was  ill  during 

the  series,  in  his 
bed  in  the  hospital 

receiving  bulletins 
of  the  game  by 

telephone. 

In  the  press  section  of  the  grand-stand  at  the  Polo 
Grounds.  This  is  part  of  the  battery  of  100  telegraphers 
who  took  the  news,  hot  from  the  field,  and  sent  it  broad- 

cast to  eager  fans  all  over  the  country. 
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Mathewson,  after  scoring  the  first  run  in  the  second  game,  is  here  seen  rooting  for  his  teammate,  Herzog,  who  is 
just  coming  to  the  plate. 

Mathewson  of  New  York, 
considered  the  greatest  pitcher 
of  all  time,  who  saved  the  honor 
of  the  Giants,  at  least  in  the 
eyes  of  New  York  fans.  It  was 

Matty's  single  early  in  the  10th 
inning  of  the  second  game  that 
won  for  the  Giants. 

^- Chief  Bender,  the  great  hurler  for  the 

Athletics,  who  won  two  games  in  the  world's 
series.  It  was  also  his  great  work  which 
helped  largely  to  win  the  series  of  1911  for  the 
Athletics. 

Jos.  Bush  is  the  young  recruit 
of  the  Athletics,  unknown  two 

years  ago,  who  was  put  in  to 
pitch  in  the  third  big  game  and 
held  the  Giants  to  five  hits.  He 

is  only  20  years  old  anJ  fans 
predict  that  he  will  develop  to 
be  the  equal  of  Walter  Johnson 
on  account  of  his  great  speed. 

"  Home-run  "  Baker,  of  the 

Athletics,  shown  above  at  butting 

practice,  is  considered  the  great- 
est third  baseman  in   the    game. 
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The  first  water  from  Gatun  Lake  was  allowed  to  flow  into  Culebra  Cut  through  four  26-inch  pipes  in  the  Gamboa 
Dyke.  The  four  valves  are  here  shown  fully  open  allowing  free  entry  of  the  water,  which  acted  as  a  safety  cushion 
against  the  force  of  the  explosion  which  blew  up  the  dyke. 

4  -;:m 

PHOTO  BY  GEO.   GRANTHAM   BAIN,   N.   Y. 

Scores  of  charges  of  dynamite  are  inserted  in  the  pipes  shown  and  wired  so  as  to  be  discharged  at  the  same  in- 
stant by  electricity  —  destruction  of  Gamboa  Dyke. 
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This  photograph  shows  the  blowing  up  of  the  Gamboa  Dyke,  the  last  obstruction  in  the  Panama  Canal,  on  October 
10.  President  Wilson,  in  Washington,  touched  the  button  which  set  off  eight  tons  of  dynamite,  throwing  dirt  and 
huge  rocks  high  into  the  air.  Following  the  explosion  the  waters  of  Gatun  Lake,  which  had  been  flowing  slowly 
into  Culebra  Cut  for  some  days,  rushed  into  the  great  cut  and  the  Panama  Canal  was  completed  except  for  the 
finishing  touches  end  the  dredging  and  widening  of  the  channel.     Thousands  of  sightseers  witnessed  the  spectacle. 

Tugboat  "  Gatun,"  first  to  pass  through  the  locks.     It  is  here  shown  in  the  lower  lock,  with  the  water  up  to  the 
center  of  the  lock  level  and  the  north  gates  closed. 
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Colonel  Roosevelt  and  members  of 

his  party  starting  on  their  South 
American  trip,  at  the  rail  of  the  Van 
Dyck  as  she  pulled  away  from  the  pier, 
October  4. 

G.  E.  Parker,  new  register  of  the 
treasury  of  the  United  States.  Parker 

is  a  Chocktaw  Indian,  born  in  Oklaho- 
ma 36  years  ago.  He  is  the  first  man 

of  Indian  blood  to  hold  such  an  impor- 
tant government  position. 

William  Thaw,  aviator,  in  a  Curtiss  hydroaeroplane  with  a  passenger,  Dr.  S.  McGordon,  on  Oct.  6  flew  from 
New  Haven,  Conn.,  to  Oakwood  Heights,  Staten  Island,  a  distance  slightly  less  than  50  miles,  in  32  minutes.  Before 
landing  they  sailed  under  the  four  big  bridges  and  then  circled  the  Statue  of  Liberty  six  times.  They  were  just  land- 

ing when  the  picture  was  taken. 
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This  is  a  pontoon  bridge  thrown  across  the  Thames  during  the  recent  army  manoeuvres  in  England.  Shortly 
after  this  picture  was  taken,  the  bridge  broke,  throwing  horses  and  men  into  the  water.  Four  horses  were  drowned, 
the  men  narrowly  escaping  with  their  lives. 

One  of  the  features  of  football  training  at  Harvard  University  is  the  line  bucking  machine,  so-called,  devised  by 
Head  Coach  Percy  Haughton  to  train  the  men  in  line  bucking  and  breaking  through.  It  is  a  simple  contrivance  of 
lumber,  like  a  sawhorse,  on  which  a  number  of  heavy  men  stand  while  other  heavy  men,  candidates  for  guards,  push 
against  it  and  endeavor  to  move  it. 
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Stop,"  the  wonderful  Swiss  police  dog  clearing  a  wall 
at  the  international  police  dog  competition 

held  in  Berne,  Switzerland. 

Serge  Marcouroff,  the  famous  sculptor, 
Moscow,  beside  his  recently  completed 
statue  of  Tolstoi. 

Francis  Ouimet,  but  20  years  old,  who 

defeated  the  world's  greatest  golf  play- 
ers, Edward  Ray  and  Harry  Varden  of 

England,  at  Brookline,  Mass.,  Sept.  20th. 
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Whaler  Wedderburn  and  the  harpoon  shooting  gun  used  by  the  Prince  of  Monaco  on  board  his  yacht  Herondelle. 

Demonstrating  the  value  of  the  aeroplane  as  a  life  saving  device,  when  people  are  cast  into  tthe  sea,  during  an 
aeronautic  meet  at  a  famous  beach  resort  near  Paris. 
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Since  he  was  twelve  years  old,  which  he  says  was  just  about  a  century  ago,  Thomas  Sullivan  of  Williams  Bay, 
Wis.,  has  taken  a  morning  plunge  in  the  bay.  During  the  winter  days,  he  is  seen  chopping  the  ice  preparatory  to  his 
plunge.    He  is  hale,  hearty  and  active. 

Miss  Lowther,  daughter  of  Speaker  Lowther  of  the  British  House  of  Commons,  takes  an  active  interest  in  the 
Boy  Scout  movement.    A  squad  under  her  guidance  is  shown  at  ambulance  class. 
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Sir  Thomas  Van  Sittart  Bowater,  recently  elected  Lord  Mayor  of  London,  assumed  his  office  on  November  9. 
Like  every  other  Lord  Mayor  he  had  first  to  serve  as  Alderman  and  Sheriff.  He  was  born  in  Manchester  in  1862  and 
is  head  of  a  large  firm  of  paper  makers. 

In  Yellowstone  Park  there  is  a  place  where  a  fish  may  be  caught  and  then  cooked  in  a  hot  spring  without  removing 
it  from  the  line. 
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The  Royal  Highland  Society's  meeting  at  Braemar.  The  various  clans,  including  the  Duff  Highlanders,  the 
Invercauld  Highlanders  and  the  Balmoral  Highlanders,  headed  by  Colin  Cameron  with  the  pipes,  marched  three  times 
round  the  enclosure.  The  meeting  which  was  graced  by  the  King  and  Queen  included  Pibroch  playing,  dancing  and 
all  the  games  usual  to  the  gathering. 

Dr.  Mallandra,  Professor  of  the  Royal  Observatory  at  Vesuvius,  entering  the  crater  on  a  recent  scientific  investigation. 



Dr.  Carrel's  Living  Machine BY  WILLIAM    BRADY,    M.  D. 

Some  time  ago  Dr.  Alexis  Carrel,  of 

Rockefeller  Institute,  succeeded  in  keep- 
ing alive  a  small  fragment  of  heart  tissue 

extirpated  from  the  animal  body,  so  that 
the  fragment  of  heart  tissue  continued 
pulsating  for  a  hundred  days. 

This  experiment  led  him  to  attempt 
similar  work  on  a  larger  scale.  He 
thought  it  would  be  important  for  the 
study  of  many  problems  to  keep  entire 
organs  alive  outside  the  animal  body. 
So  he  proceeded  to  perfect  a  technic 
whereby  a  complete  system  of  organs 
could  actually  be  made  to  live  and 
functionate  in  vitro. 

A  philanthropic  tabby  having  been 
selected,  ether  was  administered  and, 

under  sterile  conditions,  as  for  an  opera- 
tion on  a  human  being,  the  esophagus  or 

gullet  was  tied  off  in  the  neck,  the  wind- 

'pipe  cut  across  and  a  glass  tube  inserted 
in  it,  through  which  a  rubber  tube,  passed 
as  far  as  the  point  where  the  bronchial 

.  tubes  branch  off  from  the  wind-pipe. 
The  other  end  of  this  rubber  tube  was 
connected  with  a  bellows. 

Now  everybody  please  stand  back  and 
give  the  poor  kitty  air ! 

Next  the  abdomen  was  opened,  the 
great  aorta  and  vein  of  the  trunk  tied  and 
severed  low  down.  The  intestinal  canal 

and  kidney  drainage  tubes  were  also  tied 
and  severed  low  down,  and  a  number  of 
smaller  arteries  and  veins  also.  Nerves 

were  merely  cut  across  wherever  encoun- 
tered. Cats  are  not  nervous  creatures. 

The  ligaments  supporting  the  organs 
were  all  dissected  free  and  the  entire 
mass  of  feline  contents  lifted  alive  from 

the  cat  proper. 
From  this  point  onward  we  must  not 

confuse  the  original  cat  with  her  projected 

self.  Dr.  Carrel's  artificial  cat  will 
presently  enter  the  spotlight — and  she 
will  be  quite  a  cat  in  her  way. 

As  the  liver  and  stomach  and  other 

stuff  were  lifted  out  of  the  cat  proper  the 

entire  palpitating  mass  was  wrapped  in 
a  Japanese  silk  towel.  We  now  have 
about  half  the  makings  of  a  cat  in  our 
hands.  There  remains  the  task  of 

separating  the  organs  from  the  cat's  chest. First  the  chest  wall  was  severed 

longitudinally,  just  as  a  doctor  might 
dissect  you  in  an  autopsy,  and  the 
diaphragm  muscle  completely  dissected 
from  its  attachments  to  the  ribs.  By 
this  time,  of  course,  the  cat  proper  began 
to  experience  some  difficulty  in  breathing, 
so  artificial  respiration  had  to  be  carried 
on  throughout  the  remainder  of  the 
seance. 

For  a  time  the  pulmotor,  such  as  it 
was,  worked  beautifully.  It  looked  as 
if  two  cats  might  shortly  be  mewing 
where  only  one  mewed  before.  But  as 
luck  had  it,  right  here  Tabby  gave  up  the 

ghost— that  is  to  say,  she  gave  up  ghost 
No.  1.  There  are  nine  lives  in  every  cat, 
you  know.  Dr.  Carrel  knew  this  too; 
hence  he  worked  right  on  in  perfect 
confidence.  It  is  wonderful  to  observe 

the  cool,  collected  manner  of  the  skilled 
surgeon  at  work.  Although  Tabby  the 
First  was  as  dead  as  a  doornail,  the 
doctor  was  not  in  the  least  alarmed. 

But  to  continue  our  story;  all  the  big 
blood  vessels  in  the  chest  were  tied  and 

cut  through,  the  nerves  severed  from  their 
connections  with  the  brain  and  every- 

thing inside  loosened  up  from  the  chest 
walls.  All  this  time  the  artificial  respira- 

tion had  been  kept  going,  notwithstand- 
ing that  Tabby  was  quite  dead,  and  it 

was  now  seen  to  establish  renewed  pul- 
sations of  the  heart,  although  very 

feeble. 

The  entire  system  of  unattached  organs 
was  now  removed  from  the  cadaver  and 

placed  in  a  tray  containing  salt  solution 
at  a  trifle  over  body  temperature.  Thus 
encouraged  the  heart  beats  became 
visibly  stronger,  the  blood  pressure  in  the 
vessels  rose  and    (here  was  practically  a 



878 POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

normal  circulation  of  blood  throughout 
the  living  machine ! 

But  Tabby  the  Second  became  dis- 
consolate and  threatened  to  die  again. 

Of  course  there  would  have  been  seven 
lives  still  left  to  work  on,  but  Dr.  Carrel 

didn't  care  to  take  any  unnecessary 
chances,  so  he  administered  a  transfu- 

sion of  blood — not  from  the  cat  proper, 
but  from  another  cat  that  kindly  vol- 

unteered to  donate  the  necessary  blood, 
anxious  to  promote  the  advance  of 
science.  On  receipt  of  this  fresh  blood, 
Tabby  perked  up  in  good  shape,  and 
positively  began  to  take  nourishment. 
At  least  her  alimentary  canal  contracted 
in  normal  peristaltic  waves,  her  heart 
beat  at  the  usual  rate  for  laboratory  cats 

and  in  fact  everything  but  the  purr — 
which  had  been  cut  off — was  re-enacted 
as  cozily  as  could  be  if  her  original 
undemoted  self  were  comfortably  en- 

sconced on  the  rug  before  the  laboratory 
oven.  If  any  one  doubts  the  strict  ac- 

curacy of  these  statements  I  would  refer 

the  doubter  to  Dr.  Carrel's  own  report  of 
the  experiment  in  the  Journal  of  the 
American  Medical  Association,  Vol.  LX. 

The  living  machine  was  kept  in  a  tin 
box  like  an  incubator,  with  glass  cover 
and  openings  for  the  wind-pipe  tube  and 
the  feeding  tube  and  so  forth.  None  of 
these  openings  were  large  enough  to  admit 
a  mouse,  but  if  a  mouse  had  strayed  in 
Tabby  would  undoubtedly  have  pounced 
upon  him  instantly.  As  it  was,  the  tin 
box  kept  her  from  foraging  for  her  own 
food.  Therefore,  water  and  food  were 
administered  at  regular  intervals  through 
the  esophagus  tube,  and  if  we  may  judge 
by  the  thoroughness  with  which  all  offer- 

ings were  digested  Tabby  enjoyed  her 
meals  immensely.  Indeed  she  thrived 
in  her  luxurious  quarters.  Sometimes  she 
seemed  to  be  trying  to  hump  her  back 
and  rub  against  the  lid  of  the  box,  so 
complete  was  her  satisfaction  with  the 

doctor's  care. 
Now,  had  it  not  been  for  that  fatal 

number  13,  the  outcome  of  this  experi- 
ment would  have  settled  for  all  time  the 

vexed  question  of  the  number  of  lives  a 
cat  really  has.  But  alas,  precisely  on  the 

thirteenth  hour  of  Tabby's  reincarna- 
tion she  gave  a  sudden  shudder,  crumpled 

down  in  a  discouraged  little  heap  and 
died.  This  time  the  effort  was  final. 

Tabby  the  Second  had  followed  her  for- 
mer self  over  the  border  of  feline  finity. 

That  was  several  months  ago.  Whether 
she  has  ever  revived  since  or  whether 
she  has  resumed  some  other  form  for  her 
third  reincarnation  does  not  appear  in 
the  record.  She  lived  thirteen  hours 

apart    from    herself    and    then    expired. 

LIGHT,  THE  SCULPTOR 

The  illustration  shows  that  light  indeed 
moulds  architectural  designs.  The  same 
moulding  is  lighted  in  various  manners  by 

The  Same  Piece  of  Moulding  Lighted  in  Different  Ways 

simply  varying  the  position  of  the  light- 
ing units.  The  effect  is  striking  for  the 

light  has  really  moulded  various  designs. 
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The  Harvester  is  Drawn  by  a  Gasoline  Tractor  Which  Also  Carries  a  Dynamo.     The  Latter  Furnishes  Electricity 
to  a  Motor  on  the  Harvester  for  Operating  its  Complicated  Mechanism 

GIANT   HARVESTER   RUN    BY 
ELECTRICITY 

Horses  are  now  dispensed  with  in 
many  of  the  large  California  grain  fields 
and  gasoline  and  electricity  are  being 
used  in  their  stead.  The  great  harvester- 
threshers  used  in  California  for  harvest- 

ing the  grain  and  threshing  it  at  the  same 
operation  have  become  famous,  but  up  to 
recently  these  mammoth  machines  have 
been  drawn  by  about  40  teams  of  horses 
or  mules.  Traction  engines  are  now  being 
used  in  some  places,  but  the  most  recent 

development  is  the  combined  use  of  gaso- 
line and  electric  power.  The  machine 

shown  in  the  accompanying  picture  is 
pulled  by  the  tractor  hitched  in  front  of 
it.  On  this  gasoline  tractor  is  an  electric 
generator  which  produces  electricity  to 
operate  a  motor  on  the  harvester. 

The  big  advantage  of  this  arrangement 
is  that  in  heavy  grain  the  tractor  may  be 

stopped  and  the  thresher  kept  in  opera- 
tion until  the  grain  is  threshed  out.  It 

often  happens  that  the  machine  will  be- 
come clogged  in  heavy  grain.  With 

horse  power,  the  only  way  to  remedy  such 
a  condition  was  to  stop  and  clean  out  the 
grain.  With  the  separate  power  the 
thresher  can  be  kept  going  until  it  cleans 
itself. 

This  outfit,  which  is  made  in  California , 
has  been  used  on  Ryer  Island  in  the 
Sacramento  River  in  Solano  County. 

Canada's  water  power  is  estimated  at 
16,600,000  horsepower,  equal  to  an 
annual  production  of  36,700,000  tons  of 
coal;  only  1, 016, 521  horsepower  lias  been 
developed. 
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FORCING  THE  GROWTH  OF  A  CHICKEN 

i  A  long  succession  of  ingenious  experi- 

ments'have  been  privately  made  in  the 
effect  of  electricity  upon  growth  both  of 
plants  and  animals.  It  is  now  possible 
to  say  with  some  approach  to  confidence 
that  startling  results  have  been  reached 
in  one  direction. 

Beyond  all  question  young  poultry 
respond  to  electric  stimulus,  applied  in 
a  particular  way,  with  rapidity.  They 
surpass  the  best  on  record  in  rate  of 
growth  at  the  time  of  year,  they  keep 
their  health  in  crowded  conditions  and 

become  almost  independent  of  the  season. 
I  In  the  south  of  England,  on  a  large 
poultry  farm,  an  experiment  of  this 
nature  has  just  been  completed.  Eight 
hundred  chickens,  in  two  equal  groups  of 

400,  were  nurtured  on  the  intensive  sys- 
tem; that  is,  in  flats,  almost  trays,  one 

above  the  other.    One  group  of  400  was 

treated  by  the  electric  system,  and  so 
charged  were  the  chickens  with  high 
frequency  electricity  that  a  shock  could 
be  distinctly  felt  when  the  finger  was 
put  to  the  beak  of  a  chicken.  The 
chickens  in  this  400  grew  to  a  marketable 

size — that  is,  as  "petite  poussins" — 
in  five  weeks,  and  of  the  400  only  six, 

and  those  were  weaklings  in  the  begin- 
ning, died — it  being  late  in  the  year  for 

healthy  growth — and  the  the  other  400 
took  three  months  to  reach  the  mar- 

ketable size. 

This  experiment  followed  other  experi- 
ments in  which  similar  though  not  so 

striking  results  were  obtained.  Trials  on 
a  yet  larger  scale  are  being  prepared  for, 
and  there  is  at  any  rate  a  .reasonable 
hope  that  a  method  of  real  value  in 
the  intensive  production  of  food  has 
been  found. 

WASHINGTON'S   UNION   STATION   AT  NIGHT 

This  view  of  the  New  Union  Station  in  Washington,  D.  C,  was  taken  from  the  roof 
of  the  Senate  Office  Building,  an  exposure  of  ten  minutes  being  given.  The  enclosed 
arc  type  of  light  is  used,  about  50  in  number,  immediately  surrounding  the 

station,  which  makes  the  night  practically  as  bright  as  day.  The  build- 
ing immediately  adjoining  the  station  on  the  left  is  the  new  City  Post  Office 

Building,  now  in  course  of  construction.  The  dark  foreground  is  to  be  included  in  the 
extension  of  the  Capitol  grounds. 

881 
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CLIMBING  THE  JUNGFRAU   BY   TROLLEY 
It  is  safe  to  say  that  in  none  of  the  countries  of  Europe  has  the  mountain  climbing 

electric  road  proved  such  a  success  as  in  Switzerland  and  in  this  wonderful  country- 
all  the  new  electric  methods  for  taking  passengers  up  to  high  points  are  employed. 
Within  a  late  period  it  is  possible  to  reach  the  heights  of  the  Jungfrau  by  electric  cars, 
so  that  tourists  are  enabled  to  visit  the  famous  peaks  and  enjoy  the  magnificent 
panoramas  from  the  snow  covered  summits  without  the  fatigue  of  a  mountain -climb, 
thanks  to  electricity.  The  photograph  here  reproduced  shows  a  recent  view  of  this 
electric  road  and  the  Oerlikon  locomotives,  taken  at  the  Eiger  glacier  station  lying  at 
the  foot  of  the  two  principal  peaks  of  Eiger  and  Rotstock. 
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Flight  of  Steps  upon  Which  the  Chorus  Enters  from  the  Fly  Galleries 

FLIGHT  OF  STEPS  WHICH  GIVES 
THRILLS 

Who  would  think  that  a  flight  of  steps 
could  be  thrilling?  In  every  day  life  they 
are  commonplace  enotigh  but  when 
staged,  as  they  never  have  been  before, 
at  the  Winter  Garden,  New  York,  this 
season,  they  are  a  sensation. 

In  this  production  instead  of  utilizing 
a  flat  surface  upon  which  to  display  the 
beauty  chorus  and  the  dancing  girls, 
they  have  built  a  flight  of  steps  that 
reaches  from  the  footlights  to  the  back 
wall  as  high  as  the  fly  galleries  and  as 
wide  as  the  proscenium  opening.  On 
this  precipitous  incline  the  girls  perform 
evolutions  that  are  kindred  to  the  daily 
pranks  of  the  fly.  To  date  not  a  spangle 
has  been  lost  nor  a  shin  skinned,  but  at 
each  performance  the  orchestra  sits 
breathless,  waiting  for  the  first  human 
toboggan.  One  false  step  and  bang! 
bing!  bang!  The  manager  has  each  girl 
protected  by  insuring  her. 

It's  the  first  time  in  stage  history 
that  actors  have  made  their  entrance 

from  the  fly  galleries.  This  is  so  high 
above  the  level  of  the  orchestra  that 

persons  sitting  in  the  balconies  and  even 
the  rear  orchestra  seats  wonder  why  the 
others  are  applauding,  for  they  cannot 

see  the  top  flights  of  steps  and  con- 
sequently miss  the  opportunity  of  extend- 

ing a  hand  when  a  favorite  appears. 
To  be  exact  there  are  32  steps  in  all. 

They  are  constructed  in  multiples  of 
four,  this  arrangement  being  necessary 
on  account  of  the  music.  The  top  step 
is  28  feet  high,  which  means  a  height  o\ 
35  feet  above  the  heads  of  those  sitting 
in  the  first  row  of  the  orchestra.  The 

depth  is  40  feet  and  the  width  32  fee:. 
In  order  to  enter  the  scene  the  company 
climb  to  the  topmost  floor  and  land  upon 
the  fly  galleries,  there  being  one  gallery 
on  either  side  of  the  stage.  Reaching 

from  each  gallery  is  a  wooden  and  steel 
cantilever  bridge  20  feet  in  length  and 
three  feel  wide  and  able  to  support  five 
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tons.  Blithely  the  little  girls  emerge 
from  these  dizzy  heights  to  go  through  on 
the  steps,  marches,  and  dances,  which  are 
done  with  such  precision  and  abandon 
as  to  rob  them  of  much  of  their  intricacies 
and  real  danger. 

In  all,  20  men  must  hustle  to  set  up 
this  scene  in  the  required  time  of  nine, 
minutes.  And  while  the  stage  hands  are 

moving  noiselessly  about,  over  22  elec- 
tricians are  preparing  the  light  effects 

which  are  brought  into  play  back  of  the 
steps  at  the  finale.  When  the  act  is  on 
these  electricians  work  under  the  stairs 

among  never  ending  strands  of  cables 
and  plugging  boxes.  These  boxes,  50 
in  number,  are  square  black  affairs  about 
the  size  of  a  cigar  box.  Each  receives 
a  main  cable  and  sends  out  six  other 

circuits  which  go  to  the  circuits  of  strip 

lights  back  of  each  "riser"  in  the  flight. 
At  the  signal  from  the  head  electrician 
these  circuits  flash  blue,  green  and  red, 
lighting  up  the  steps  from  top  to  bottom. 
As  the  risers  are  built  of  gauze  the  effect 
is  marvelous. 

convenient  for  making  a  few  retouches. 
The  supporting  rod  is  made  quite  long  so 
that  the  back  of  the  head  can  be  easily 
seen  and  the  rod  ends  in  a  piece  of  rubber 
designed  to  be  held  by  the  teeth.  If  need 
be,  this  piece  can  be  covered  with  paper 
or  metal  foil,  sheets  of  which  are  included 
in  the  outfit,  especially  where  it  is  to  be 
used  by  different  persons. 

EFFECTIVE  INTERURBAN  SNOW- 
PLOW 

The  reliability  of  electric  traction  serv- 
ice has  been  proven  time  and  again  dur- 
ing severe  winter  weather  and  in  the 

Interurban  Snowplow 

MIRROR   HELD    IN    THE   MOUTH 

A  new  idea,  and  one  which  will  be 
appreciated  by  ladies,  has  originated  in 
Paris.  It  embodies  a  small  mirror  which 

can  be  held  in  the  mouth  s'o  as  to  leave 
both  hands  free  in  order  to  arrange  the 
hair,  or  adjust  a  veil.  In  many  cases  the 
usual-  elaborate  mirrors  may  not  be  at 
hand  and  the  present  one  will  be  very 

Application  of  the  Mouth 
Held  Mirror 

accompanying  illustration  is  shown  a 
peculiar  looking  though  common  type  of 
snowplow  in  service  upon  an  interurban 
system  in  the  Middle  West. 

The  plow  is  placed  in  front  of  the  regu- 
lar electric  locomotive  and  does  its  work 

effectively. 

MOTOR  OPERATED  UNDER 
WATER 

A  remarkable  performance  of  an  elec- 
tric motor  is  reported.  The  motor  was 

doing  service  in  a  mine,  geared  to  a  pump, 

and  because  of  the  high  temperature  pre- 
vailing at  the  spot  the  motor  was  not  en- 
closed, as  they  often  are.  During  last 

winter  the  mine  was  flooded,  submerging 

the  pump  and  the  rr>  ■** feet.    As  it  was  ne:  J  n 
operation  of  the  pum^ 
shut  down,  and  for  two  iW_ 

out  interruption,  though  completely  sub- 
merged until  it  had  actually  pumped  it- 

self clear  of  water. 

. 
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VERTICAL  DIAL  CLOCK 

Because  you  never  saw  a  clock  with  a 

vertical  dial  and  only  one  hand,  don't 
think  it  is  not  possible — or  practical. 
This  illustration  shows  such  a  clock  the 

manufacturers  of  which  call  it  a  "one 

cabinet  is  a  reflector  containing  two  40 
watt  tungsten  lamps  which  the  clock 
turns  on  and  off  as  desired. 

Clock  with  a  Vertical  Dial  and  Only  One  Hand 

hand  wonder"  and  make  it  a  medium 
for  display  advertising. 

An  ordinary  clock  face  with  two  hands 
is  too  familiar  an  object  to  attract  any 
attention,  but  a  single  hand  on  an  oblong 
dial  face  calls  for  notice. 

This  device  is  placed  outdoors  on  the 
side  of  a  building  high  enough  from  the 
ground  so  that  the  bottom  of  it  clears  a 

man's  shoulder,  yet  low  enough  so  that 
all   the  information  and  advertising  is 

^hple  who  come  with- 
.ce  of  it. 

advertising  is  contained 
tn  ~  ~„v^  cabinet  3  by  5  feet  which  is 
weather  and  dust  proof.     There  is  also  a 
standard  thermometer  and  a  weather  re- 

port provided  for.     At  the  top  of  the 

EDISON   AND    THE   NEW    OFFICE 
BOY 

According  to  a  recent  press  report, 
when  Thomas  A.  Edison,  who  has  just 
recovered  from  an  illness,  started  to  enter 
his  laboratory  he  was  intercepted  by  a 
boy  who  had  recently  become  attached  to 
the  laboratory  office  force. 

"No  strangers  allowed  in  here,"  said 
the  boy.  "It  is  a  rule  that  no  one  except 
employes  can  enter  the  building  unless  he 
has  an  appointment  with  Mr.  Edison  and 

you  can't  see  him  because  he's  home 

sick." 

The  inventor  asked  to  whom  he  should 

go  if  he  wished  to  make  an  appointment 
with  Mr.  Edison.  The  new  boy  sum- 

moned W.  H.  Meadowcroft,  Mr.  Edison's 
secretary,  who  was  greatly  astonished 

when  he  saw  the  "stranger." 
"I've  come  to  take  up  the  work  left  off 

by  Mr.  Edison.  I  want  to  know  if  you 
are  not  desirous  of  employing  a  man  who 

is  willing  to  work  now  and  then,",  said 
the  inventor,  as  he  shook  hands.  He 

added:  "Meadowcroft,  that  boy  you 
have  here  is  all  right.  I  hope  he  will  con- 

tinue to  see  that  the  rules  of  this  labora- 

tory are  faithfully  carried  out." 

LOCKING  DEVICE  FOR 
TELEPHONE 

A  simple  and  inexpensive  means  of  pre- 
venting unauthorized  persons  from  using 

a  telephone  is  shown,  in  the 
form  of  a  collar  for  the  stand 

and  a  padlock 
and  a  link  to 

hold  the  receiv- 
er hook  down. 

In  this  position 
the  talking  circuit  is  open 

and  cannot  be  closed  ex- 

cept by  some  one  who 
has  a  key  to  the  lock. 
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FIRST    PHOTOGRAPHS    OF    THE 

SCHROEDER-STRANZ 
EXPEDITION 

Lieutenant  Schroeder-Stranz  and  sev- 
eral other  members  of  a  German  expedi- 
tion set  out  in  the  summer  of  1912  to  ex- 

plore Spitzbergen.  None  of  the  mem- 
bers of  the  expedition  had  had  any  previ- 

ous experience  in  Arctic  exploration  and 
it  is  now  believed  that  all  have  perished 
with  the  exception  of  one,  Mr.  Rave, 
marine  painter  and  artist  and  photog- 

rapher of  the  expedition.  A  rescue  party- 
has  brought  him  back  to  civilization  and 
the  accompanying  illustrations  are  from 
among  his  photographs. 

The  party  left  for  the  frigid  regions  in 
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the  ship  Herzog  Ernst,  going  to  North- 
east Land.  A  house  was  built  at  Sorge 

Bay  which  the  party  used  as  a  base,  and 
it  was  here  that  the  artist  was  found  by 
the  relief  expedition  sent  out  under  the 
direction  of  Captain  Strayrud. 

demolished  large  buildings  of  all  descrip- 
tions, the  old  tower  stood  like  a  sentinel. 

A  FAMOUS  LANDMARK 

The  accompanying  picture,  which  re- 
sembles a  huge  oil  derrick,  shows  to 

advantage  one  of  the  most  prominent 
landmarks  in  California.  It  is  the  old 

historic  electric  light  tower  of  San  Jose, 
the  former  capital  of  California.  The 
tower  is  built  entirely  of  steel.  The  main 
structure  is  207  feet  high  and  is  capped 
with  a  small  flag  pole.  The  base  is  80 
feet  square.  The  entire  frame  is  outlined 
with  nearly  2,000  sixteen  candlepower 
electric  lights. 

There  were  formerly  a  dozen  arc  lamps 
suspended  from  the  top  of  the  tower,  but 

The  Old  Tower  of  San  Jose 

recently  the  arc  lamps  have  been  removed 
entirely,  and  in  their  stead  a  great  crown 
outlined  with  incandescent  lamps,  has 
been  erected. 

For  many  years  this  giant  was  the 
guide  for  many  a  lost  farmer.  The  tower 
is  located  on  the  famous  El  Camino  Real, 
built  by  the  Jesuit  Fathers  over  100  years 
ago,  and  spans  the  intersection  of  Santa 
Clara  and  Market  streets. 

In  1906,  when  the  heavy  earthquake 

TELEPHONE   AS    A    FIRE   ALARM 
SYSTEM 

A  unique  fire  alarm  system  has  recent- 
ly come  into  use  among  the  small  towns 

of  Pennsylvania,  in  which  the  "personal 
element"  and  the  telephone  must  play 
partners.  The  system  provides  for  num- 

bering the  fire  hydrants  (or  "plugs")  in 
each  town  and  printing  these  numbers 
with  the  locations  on  cards  which  are 

generally  distributed.  Citizens  are  sup- 
posed to  keep  this  card  and  also  be  famil- 

iar with  the  number  of  the  hydrant  near- 
est their  residence.  In  case  of  a  fire  the 

engine  house  is  called  up  by  telephone  and 
this  number  given,  which  number  is  also 
used  in  ringing  the  alarm  to  inform  the 
volunteers  where  the  fire  is  located. 

LIGHT  MEANS  HOSPITALITY  AT 
NIGHT 

Those  people  who  entertain  to  even 
the  slightest  degree  or  whose  neighbors 
entertain  to  even  a  moderate  degree, 
appreciate  the  porch  light.  When  there 
is  nobody  looking  for  company  and  pre- 

pared for  anything  but  company  it  is 
one  of  the  annoyances  of  life  to  have  to 
answer  the  door  bell  to  inform  a  lost  and 

apologetic  individual  that  your  neigh- 
bor's house  is  next  door. 

Those  people  who  do  not  desire  an 
especially  bright  light  for  the  porch 

and  still  do  not  wish  their  neighbor's 
friends  wandering  aimlessly  about  on  an 
otherwise  systematically  ordered  street, 

perhaps  in  rain  or  sleet,  have  taken  the 
ten  watt  Mazda  lamp  for  their  means  of 
identification. 

The  surest  way  of  making  a  house 

number  stand  out  at  night  is  to  'have  it 
painted  upon  the  light  globe.  A  ten- 
watt  Mazda  lamp  burns  just  about  all 
night  for  one  or  one  and  a  halt  cents. 
Thus  the  latch  string  is  out  the  entire 

year   for  about    three  dollars. 
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EIGHTEEN  FEET  OF  TAIL 

In  Shinewara,  on  the  Island  of  Shikoku, 

Japan,  long  before  the  theory  of  evolu- 
tion had  been  heard  of,  the  natives  under- 

took to  breed  roosters  with  one  aim  — 
the  lengthening  of  the  tail  feathers  of 
the  ordinary    barnyard    cock.      Patient 

planned  routine,  the  cock  lives  out  its 
allotted  span  of  life,  which  authorities  say 
is  from  eight  to  nine  years. 

Rooster,  Bred   in  Japan,  with  a  Tail   Eighteen  Feet  Long 

selection  of  a  breed  of  fowls,  the  hens  of 
which  sometimes  have  tail  feathers  eight 
inches  long,  continued  through  a  hundred 
years,  has  resulted  in  the  rooster  which 
is  pictured  here,  with  tail  feathers  which 
measure  eighteen  feet  in  length. 

Naturally,  in  breeding  roosters  with 
such  long  tails,  it  is  necessary  to  confine 
them  in  very  close  quarters,  so  that  it 
will  be  impossible  for  the  feathers  to 
wear  out.  The  fowl  is  therefore  placed 

in  a  narrow  cage,  so  narrow  that  he  can- 
not turn  around  in  it.  Once  every  day  or 

two,  he  is  taken  out  and  allowed  to 

stretch  his  legs,  under  the  careful  surveil- 
lance of  an  attendant.  To  keep  his 

plumage  in  good  shape,  from  time  to  time, 
he  is  given  a  bath  and  carefully  dried 
after  it.     Through  this  careful  and  well 

THE  ARCH  OF  DESPAIR 

At  the  west  entrance  to  the  city  of 
Irkutsk,  Central  Siberia,  stands  an  arch 
through  which  have  passed  for  a  century 
or  more  all  the  exiles  and  convicts  en 

route  to  penal  settlements  in  Eastern 
Siberia  and  the  Island  of  Saghalin.  The 
road  which  passes  through  it  is  the  old 
postal  route  between  Moscow  and  the 
Pacific.  In  times  gone,  the  prisoners 
tramped  all  the  way  across  the  dreary 
steppes  from  Europe,  a  journey  of  many 

The  Arch  of  Despair  Through  Which  Thousands  of  Siberian 
Exiles  Have  Passed 

months.  Now  conducted  in  trains,  they 
arrive  at  Irkutsk  in  a  few  days  and  are 

allotted  their  places  of  residence  or  im- 

prisonment. 
Despite  the  efforts  of  the  municipal 

public  safety  bureau,   the  old  Arch  of 
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Despair  is  gradually  falling  to  bits.  Last 
year,  the  passage  through  was  closed  to 
traffic  and  those  who  tread  the  Moscow 

pike  must  make  a  detour.  Exiles  still 
pass  it.  A  few  hundred  yards  beyond, 
the  road  forks  to  the  north,  leading 
finally  to  the  Yakutsk  Government 
which  fringes  the  Arctic  Ocean.  Sixty 
versts  (40  miles)  beyond  Irkutsk  on  this 
road  is  the  Alexandrofski  Prison  where 
are  confined  several  thousand  men  and 
women  exiles  serving  short  terms  for 

criminal  or  political  offenses.  A  fort- 
night's tramp  from  the  Alexandrofski 

brings  the  prisoners  to  the  first  of  the 
Lena  River  penal  settlements  where  live 
the  long  term  and  life  sentence  men  and 
women.  Russia  is  still  exiling  political 
prisoners  at  the  rate  of  about  4,000  a 
year.  Siberia,  holding  the  bulk  of  them, 
counts  some  50,000  exiles  and  criminals 
within  its  vast   domains. 

victed  of  capital  offenses.  All  persons 
receiving  the  death  penalty  for  crimes 
committed  after  June  13,  1913,  will  be 
electrocuted  in  a  specially  prepared  death 
chamber  in  the  state  penitentiary  at  Little 
Rock. 

The  substitution  of  the  electric  chair 

for  the  gallows  in  Arkansas  meets  with 

almost  general  approval  by  all  the  citi- 
zens, and  the  75  sheriffs  of  the  state  are 

especially  pleased,  as  they  indorsed  the 
proposed  act  during  the  last  session  of  the 

legislature. 
The  chair  to  be  used  is  a  "home-made " 

product,  and  was  built  under  the  direc- 
tion of  Prof.  W.  N.  Gladson,  of  the  Uni- 

versity of  Arkansas,  at  a  total  cost  of 
$702.05.  The  cabinet  work  was  done  in 
the  shops  at  the  state  university  and  the 
electrical  work  by  a  Chicago  firm.  It  is 

wired  for  alternating  cur^nifc  of  2,200 
volts,  which  will  be*uupiied  bjjfthe  state 

WORLD'S     RECORD 
IN  MORTAR  FIRE 

During    -Secretary    of 
War    Garrison's    recent 
visit  to  the  forts  com- 

manding   the    entrance 
to    Puget    Sound,    the 
question    of    landing    a 
force  at  Port  Discovery 
and  thus  taking  the  forts 

in    the    rear,    was    dis- 
cussed.   In  order  to  set- 

tle the  question  once  for 
all,  the  big  twelve  inch 
mortars  at  Fort  Worden 

were  discharged  at  moving  targets  sta- 
tioned in  Port  Discovery  Bay,  nine  miles 

distant.     Although  a  range  of  hills  in- 
tervene, three  of  the  seven  shots  fired 

struck  within  fifteen  yards  of  the  target, 

establishing  a  world's  record  for  mortar 
firing. 

ELECTROCUTION    IN    ARKANSAS 

The  Arkansas  legislature  has  enacted  a 

law  substituting  electrocution  for  hang- 
ing  in   the  execution  of  criminals  con- 

Mortar  Firing  at  a  Target  Nine  Miles  Away 

plant,  located  in  the  same  building.  The 
current  reaches  the  vital  parts  of  the 
body  through  electrodes  at  the  scalp, 
wrist  and  the  left  ankle. 

After  the  death  chair  was  installed,  it 
was  successfully  tested  by  electrocuting  a 
heavy  steer.  One  electrode  was  attached 

to  the  animal's  head,  another  to  a  hind 
leg,  and  the  current  passed  through  its 
body,  varying  from  2,200  volts  to  200 
volts  in  30  seconds,  after  which  the  steer 
was  pronounced  dead. 
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UNIFYING    THE    NATIONS    WITH 
ELECTRICITY 

A  remarkable  comment  on  the  value  of 

electrical  discoveries  and  applications  in 
the  matter  of  overcoming  international 
animosities  was  made  recently  by  the 

famous  Dan  Crawford,  who  buried  him- 
self in  the  heart  of  Africa  23  years  ago  and 

emerged  for  the  first  time  only  during  the 

past  twelve  months .  His  book  "  Thinking 
Black  "  has  had  an  enormous  sale  all  over 
the  world. 

"After  getting  back  to  civilization  I 
could  not  help  feeling  very  topsy-turvy, 
and  somehow,  when  I  looked  around,  I 
almost  fancied  I  had  struck  the  planet 
Mars,  so  changed  was  the  world  from  the 
civilization  I  knew.  The  one  great  fact 
that  impressed  me  was  the  leveling  of 
class  distir. cticns,-  which  was  everywhere 

apparent.  Twenty-five  years  ago  I  could 
tell  the  difference  in  almost  every  grade 
of  society,  but  now  all  is  different,  and 
the  sharp  distinctions  are  gone.  The 

tremendous  progress  towards  the  unifica- 
tion of  the  world  at  large  also  struck  me 

very  forcibly.  In  Britain,  on  the  Con- 
tinent, in  the  United  States  and  Canada; 

all  is  being  merged  into  one,  and  a  domi- 
nating factor  in  the  change  seems  to  me 

to  be  electricity.  The  electric  telegraph 
has  placed  the  uttermost  ends  of  the 
earth  on  speaking  terms  with  each  other 
and  this,  I  believe,  is  the  first  stage  in 
that  process  of  mutual  absorption  which 
is  gradually  spreading  over  the  civilized 
world.  The  means  of  locomotion  are  also 

becoming  so  easy  everywhere  that  the 

great  gulf  which  formerly  yawned  be- 
tween nations  is  being  gradually  filled 

up." 

LONGEST  STRETCH  OF  STRAIGHT  RAILWAY  TRACK 

The  statement  is  still  often  made  that  the  longest  piece  of  straight  railway  track  in 
the  world  is  a  stretch  of  upwards  of  a  hundred  miles  in  New  South  Wales,  Australia. 
This  is  not  true,  nor  has  it  been  true  for  fifteen  years.  This  distinction  belongs  to 
Argentina,  and  was  gained  by  the  construction  on  the  line  of  the  Buenos  Aires  al 
Pacifico  of  a  stretch  of  track  which  crosses  1 75  miles  of  Pampas  without  a  curve.  But 

for  a  slight  "S"  curve  near  Villa  Mercedes  this  "tangent"  would  be  205  miles  in 
length,  for  an  uncurving  stretch  of  30  miles  follows  this  break.  The  Pampas  of 
Argentina  comprise  incomparably  the  largest  area  of  level  land  in  the  world,  and  it  is 
by  no  means  improbable  that  this  remarkable  record  for  straight  track  may  be  broken 
by  future  construction. 
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WORSHIPING  THE  CAMERA 

During  a  sojourn  in  a  Japanese  coun- 
try hotel  I  took  a  number  of  photographs 

of  the  proprietor  and  his  family.  They 
had  never  seen  a  camera  in  operation  be- 

fore and  were  much  excited  and  mystified 

Old  Japanese  Woman  Worships  the  Camera 

over  the  process.  The  camera  awakened 
curiosity  in  the  young  and  a  feeling  which 
appeared  to  be  akin  to  reverence  in  the 
old.  The  former  manifested  itself  in  such 

investigations  as  opening  plate  holders 
and  unrolling  films  in  my  absence  in  order 
to  get  a  quicker  look  at  the  newly  taken 

picture,  while  the  latter  could  not  be  bet- 
ter illustrated  than  by  the  accompanying 

photograph.  I  had  set  my  camera  up  to 
copy  some  Japanese  prints,  and  during  a 
few  moments  absence  the  old  mother  of 

the  proprietor  of  the  hotel  brought  out 
her  pillow  and  beads  and  fell  down  before 
it  in  an  attitude  of  worship.  I  snapped 
her  with  my  small  hand  camera  without 
her  knowing  it,  adding  still  further  to  her 
mystification  and  reverence  by  exhibiting 

the  print  the  following  day.— Lewis  R. 
Freeman.        

WHEN  THE  BEES  FAILED  TO  DO 
THEIR  WORK 

In  some  parts  of  the  South  of  England, 
bee  keepers  have  lost  countless  swarms 
of  bees  through  the  ravages  of  a  strange 
disease.  Following  this,  there  came  a 

shortage  of  fruit.  After  some  investiga- 
tion, this  shortage  was  traced  to  an 

interesting  cause  —  the  lack  of  bees  to 
carry  the  pollen  dust. 

The  fruit  growers,  however,  were  not 
long  in  sizing  up  the  situation  and  at  once 

set  to  work  to  do  the  bee's  work  by  hand. 
The  illustration  shows  how  the  pollen  is 
carefully  transferred  from  blossom  to 
blossom  with  the  aid  of  a  bit  of  cotton 
wool. 

LONDON  S  UNDERGROUND  RAIL- 
WAYS 

The  last  links  in  the  great  double 

chain  of  London's  underground  traffic 
are  fast  being  completed.  There  are  two 
great  underground  railway  combinations 

in  London — the  Metropolitan  Railway 

Company  and  the  "Underground." 
Both  are  electrical  as  far  as  the  under- 

ground lines  are  concerned,  but  the 

"Underground"  owns  six  railways  as 
well  as  most  of  the  motor  bus  service, 
and  two  regular  trolley  car  systems.  The 
two  combinations  work  fairly  well  in 
harmony,  but  an  absolute  completion  of 
all  the  links  in  the  two  systems  will  mean 
either  one  gigantic  system  or  a  traffic 
war  of  serious  dimensions. 

Doing  the  Bee's  Work  by  Hand 
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AN    OUTDOOR    SUB-STATION 

Attention  is  called  to  this  picture  for 

the  purpose  of  giving  the  non-technical 
reader  an  idea  of  the  most  recently  ap- 

proved method  of  shackling  and  control- 
ing  extremely  high  voltage  current  when 
it  reaches  a  point  of  distribution  after 
passing  over  a  long  transmission  line. 
This  is  what  is  known  as  an  outdoor  sub- 

station, it  having  been  demonstrated  in 

cuits.  These  circuit-breakers  are  nothing 
more  than  huge  knife-blade  switches  of 
copper,  hinged  at  one  end  and  held  by  a 
latch  at  the  other.  One  is  inserted  in  each 

line,  and  in  case  there  is  an  excessive  load 
the  latch  opens  automatically  and  the 
knife-blade  drops  and  swings  down  from 
the  hinged  end. 

As  the  blade  falls  a  great  arc  follows, 
since  the  current  tends  to  flow  across  the 

gap  through  the  vaporized  copper  formed 

i.n  Outdoor  Sub-station  in  California  Where  150,000  Volt  Current  is  Controlled 

the  last  few  years  that  expensive  build- 
ings are  not  necessary  to  house  the  trans- 

formers,- switching  apparatus  and  circuit- 
breakers.  This  point  marks  the  end  of  a 
240  mile  transmission  line  and  is  located 

at  San  Bernardino,  Calif.  Here  the  wires 

bring  in  the  current  from  distant  hydro- 
electric plants  under  the  tremendous 

pressure  of  150,000  volts.  In  the  rear  are 
to  be  seen  the  three  transformers,  stand- 

ing exposed  to  the  weather,  which  will 
take  this  current  and  reduce  its  voltage 
to  a  safe  value  for  distribution. 

t  The  two  steel  towers  in  the  foreground 

carry,  between  the  two  right-hand  rows 
of  insulators,  the  circuit-breakers  which 
will  open  automatically  and  protect  the 
lines  in  case  of  overloads  or  short  cir- 

by  the  intense  heat ;  but  this  arc  is  almost 
instantly  extinguished  by  the  diverging 
horns  above  the  circuit-breaker,  for, 
strangely  enough,  the  arc  will  travel  right 
up  the  horns  and  literally  blow  itself  out 
at  the  extremities. 

These  circuit-breakers  also  take  the 
place  of  switches,  as  they  may  be  tripped 
and  opened  at  any  time  by  the  station 
attendant. 

Wireless  telephony  has  been  success- 
fully tried  in  a  South  Yorkshire  colliery 

in  England.  Conversations  have  been 
carried  out  between  the  pit  house  and 
various  points  in  the  mine  as  far  as 
3,000  feet  away. 
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The  Junior  Partner 
BY  STANLEY  HALL 

The  big  house  on  the  hill  was  aflutter 
with  excitement.  The  entire  social  life 

of  Creston  centered  that  day  in  the 
palatial  Barnes  mansion  and  for  more 
than  an  hour  a  steady  stream  of  holiday 
gowned  villagers  had  been  ascending  the 
broad  steps  which  led  up  to  the  entrance. 
J.  D.  Barnes  was  the 
merchant  prince  of 
the  thriving  little 
town  of  Creston  and 

this  was  the  day  on 
which  his  daughter, 
Flo,  was  to  become 
the  Countess  La 
Badie. 

Though  Barnes 
had  plenty  of  this 

world '  s  goods ,  owned 
the  finest  home  in 

the  village,  was  a  di- 
rector in  the  Security 

National  Bank,  pro- 
prietor of  the  largest 

store  on  Main  Street 

and  president  of  the  Commercial  Club, 

still  he  was  one  of  Creston 's  most  demo- 
cratic citizens.  He  cared  nothing  for  style 

or  show,  and  dressed  no  better  than  some 
of  the  clerks  in  his  employ,  a  fact  which 
caused  his  wife  and  daughter  no  little 
concern,  for,  frankly,  Mrs.  Barnes  had 
social  aspirations  of  the  highest  order. 

For  years  she  had  dreamed  of  becoming 
mother-in-law  to  a  nobleman,  and  to- 

day, after  years  of  waiting,  her  fondest 
dream  was  to  be  realized,  for  at    high 

noon  her  pretty  daughter  was  to  become 
the  bride  of  Count  La  Badie,  a  French 
nobleman  with  a  high  sounding  title  and 
an  amazing  array  of  creditors.  Though 
his  wife  found  much  to  feel  proud  of  in 
the  fact  that  her  only  child  was  to  become 

a  countess,  Barnes  felt  anything  but  satis- 
fied with  the  step 

she  was  taking  and 
would  much  have 

preferred  seeing  her 
the  wife  of  Ben  Law- 

rence, his  junior 

partner.  Ben,  who  in 
reality  was  in  love 
with  Flo,  was  a  man 

of  exceptional  qual- 
ities and  Barnes  had 

come  to  rely  upon 

his  sound  judgment 

What's  Worrying  You,  J.  D 

in    business    affairs 
and  to  look  upon  him 
as  his  successor  when 
theday  should  fmally 
come  for  him  to  seek 

retirement  from  active  part  in  the  bu  siness. 
Precisely  at  high  noon   the  wedding 

occurred  and  the  Crestonites  were  given  a 

close  and  intimate  view  of  "a  real  count ." 
and    went    away   declaring    pretty    Flo 

Barnes  "the  most  beautiful  bride  o\  the 

season."     The  ceremony  over  and   the 
wedding  dinner  served,  Count  La  Badie 
and  his  bride  hastened  to  eateh  the  after- 

noon  train    for   New   York,   where   they 

were  to  spend  a  day  or  two  before  pro- 
ceeding to  their  eastle  in  Prance. 

893 
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Ben  Lawrence  was  dining  at  the 
Barnes  home,  one  evening,  nearly  a  year 
following  the  departure  of  Flo  and  the 
count.  He  noticed  that  his  host  was  any- 

thing but  himself  during  the  meal  and 
seemed  brooding  over  something.  In 

fact,  Ben  had  never  seen  Barnes  so  hag- 
gard and  careworn.  When  the  two  men 

went  out  onto  the  veranda  to  enjoy  their 
after  dinner  cigars,  Lawrence  slipped  one 
arm  across  the  shoulder  of  the  older  man 

and  inquired:  "What's  worrying  you,  J. 
D.?  You  aren't  a  bit  like  yourself  this 

evening." 
"So  you  noticed  it,  eh?"  inquired 

Barnes.  "I  didn't  suppose  it  had  begun 
to  show  in  my  face,  though  I  know  it  has 
aged  me  terribly  during  the  past  six 

months." 
"What  is  it — something  about  Flo?" 

gently  prompted  Lawrence. 
"Yes." 

"Isn't  she  happy,  J. D.?  Isn'tthecount 
treating  her  right?" 

"  That's  just  it — I  don't  know,"  replied 
the  elder  man.  "The  only  letters  we 
get  are  requests  for  money.  Nothing  at 

all  about  whether  she's  happy  or  not.  I 
have  the  feeling  that  all  is  not  right,  and 

if  I  weren't  so  old  I  'd  be  tempted  to  under- 
take a  trip  abroad  just  to  satisfy  myself 

that  all  is  as  it  should  be." 
"There,  there,  J.  D.,  don't  let  it  worry 

you.  If  you'd  care  to  have  me,  I'll  take 
the  trip.  I  haven't  had  a  vacation  in 
years,  as  you  know,  and  perhaps  the 

ocean  voyage  will  do  me  good.  I'll  run 
in  on  Flo,  stay  a  few  days,  look  around  a 
bit  and  then  come  straight  back  and  re- 

port. That  will  put  your  heart  at  rest, 
I'm  sure." 

"Ben,  could  you  really  do  that  for 
me?"  There  was  a  world  of  anxiety  and 
care  in  Barnes'  tones,  which  gave  way 
to  relief  and  positive  joy  when  Lawrence 

answered:  "Surely  I  will.  I'll  start  next 
week,  if  you'll  let  me." 

As  the  " Imperator"  plowed  her  way 
through  the  waves  Lawrence  found  him- 

self impatiently  pacing  her  decks  and 
begrudging  every  hour  that  kept  him 

from  Flo's  side.  The  love  which  he  had 
bravely  attempted  to  stifle  when  he 
learned  Flo  was  to  be  the  bride  of  another 

now  burst  forth  anew,  and  every  turn  of 
the  propellers  which  brought  him  nearer 
to  his  divinity  kindled  it  afresh. 

He  had  promised  Barnes  carefully  to 
study  her  surroundings  with  a  view  to 
learning  the  sort  of  life  she  led  and  how 
she  was  being  treated,  but  he  suddenly 
found  himself  wishing  that  an  excuse 
might  offer  itself  for  boldly  taking  her 
from  this  foreigner,  nobleman  though  he 

might  be. 
On  arriving  in  the  vicinity  of  the 

count's  castle,  he  learned  many  things 
from  the  idle  gossipings  of  the  simple 

natives — learned  things  which  convinced 
him  that  he  should  pursue  his  mission 
cautiously,  instead  of  boldly  entering 

the  castle  and  announcing  himself.  Ac- 
cordingly, he  obtained  a  false  beard  and 

mustache  from  the  shop  of  a  little  wig 
maker,  which  he  chanced  upon,  and  in 
disguise  spent  many  hours  prowling  about 
the  castle  grounds. 

In  this  way,  he  by  chance  overheard 
one  night  a  conversation  between  the 
count  and  a  rascal  of  a  physician,  which 
convinced  him  that  Count  La  Badie  was 

plotting  to  send  his  American  bride  to  an 

asylum  as  a  lunatic.  As  he  stood  con- 
cealed in  the  shrubbery  and  listened  to 

this  villainous  plot,  Lawrence  felt  his 
blood  racing  through  his  veins  and  longed 
to  spring  out  upon  the  men  and  interrupt 
their  dialogue,  but  prudence  cautioned 
him  to  remain  where  he  was,  until  he  had 
overheard  all  the  details  of  their  plan. 

The  rascally  doctor  explained  to  the 
count  that  it  would  be  necessary  for  a 
second  physician  to  certify  to  the  facts 
in  the  case,  before  commitment  papers 

could  be  obtained,  and  as  the  two  wan- 
dered farther  down  the  shaded  path- 

way and  out  of  Lawrence's  hearing,  they 
were  discussing  who  this  second  doctor 
should  be. 

The  American  made  his  way  in  a 
roundabout,  fashion  to  the  shrubbery 

which  lined  the  driveway  and  there  con- 
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He  Covered  the  Doctor  with  His  Revolver,  Carefully  Keeping  it  Out  of  the  Range  of  the  Count's  Vision 

cealed  himself,  to  await  the  coming  of  the 
physician. 

Soon  the  steps  of  the  doctor  were 
heard  approaching  and  at  the  moment 
when  he  arrived  exactly  opposite  the 
shrubbery,  the  American  sprang  at  him. 
Startled,  the  man  fell  backward,  but 

Lawrence  quickly  followed  up  his  ad- 
vantage and  with  a  revolver  held  care- 

lessly at  his  side  covered  the  physician, 
while  he  explained  what  he  wanted. 
Briefly  he  told  of  overhearing  the  plot 
of  the  count  and  demanded  that  he  be 

taken  back  as  the  second  physician,  who 

was  to  certify  to  Flo's  insanity. 
Naturally  the  doctor  demurred  at 

first,  but  the  revolver  proved  an  over- 
whelming argument.  The -two  returned 

to  the  castle  and  Lawrence  was  intro- 

duced as  "Dr.  Black,"  that  being  the 
name  he  had  chosen  to  assume.  The 

American  kept  one  hand  on  the  pistol  in 
his  coat  pocket  and  was  ready  for  any 
treachery  on  the  pari  of  the  man  who  had 

brought  him  there,  though  he  believed 
the  rascally  doctor  had  been  cowed  during 

their  interview  on  the  driveway.  He  de- 
pended, also,  on  the  dark  false  beard 

which  he  had  assumed,  to  prevent  the 

count's  recognizing  him. 
Flo  was  summoned,  worried  and  care- 

worn and  now  frightened  almost  into 
hysterics,  and  arrangements  completed 
for  making  the  test  of  her  sanity. 

"I'd  prefer  to  examine  the  countess  in 
private,"  began  "Dr.  Black,"  playing  the 

part  of  an  alienist  to  perfection,  "so  if 
you  have  a  room  handy,  to  which  we  can 
retire  for  a  few  minutes,  I  will  soon  be 

prepared  to  report  on  her  case." 
For  a  single  instant  Lawrence  feared 

his  boldness  would  prove  his  undoing,  for 
the  doctor  who  had  introduced  him  to  the 
count  prepared  to  litter  a  remonstrance. 
Instantly  he  slipped  the  revolver  oui  oi 
his  pocket,  covering  the  doctor  with  it. 

but  carefully  keeping  it  out  <.••(  range  o\ 
the  count's  vision.    The  bluff  worked,  for 
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the  count,  after  a  moment's  hesitation, 
murmured:  "Certainly,  you  and  the 
countess  may  step  into  the  library  yon- 

der, though  I  trust  you  will  not  be  long." 

Lawrence  Managed  to  Stand  Them  Off 

Lawrence  knew  that  the  moment  he 

made  his  exit  from  the  room  the  physi- 
cian would  tell  the  count  everything,  so 

haste  was  necessary.  He  took  Flo  gently 
by  the  arm  and  led  her  calmly  toward  the 
library,  but  the  instant  they  stepped 
across  the  portals  and  were  concealed 
from  the  view  of  the  count,  Lawrence 
whipped  off  his  false  beard  and  mustache 

and  exclaimed,  "Flo,  I've  come  to  save 
you,  but  minutes  are  precious,  so  we  must 

be  on  our  way  instantly ! ' ' 
"Ben!"  gasped  the  countess,  over- 

whelmed by  her  surprise. 

"Yes,  but  I've  no  time  for  explanations 
now.  Haven't  even  time  for  you  to  get  a 
hat  and  a  wrap  of  some  kind.  The  im- 

portant thing  just  now  is  to  get  out  of 
here,  and  to  do  that  quickly.  I  believe 
the  count  has  a  big  car  in  his  garage  and 

if  you'll  lead  me  there,  by  the  shortest 
route,  we'll  just  borrow  it  for  a  time." 

"You  mean  you're  going  to  take  me 
away — that  you  hope  to  get  me  out  of 
this  dreadful  place  entirely  and  will  take 

me  home?" 
"Just  that,  Flo,  but  please  let's  not 

talk  it  all  over  now.  We  must  get 

started,  and  talk  things  over  later." 
The  countess  led  the  way  across  the 

library,  through  a  door  which  led  into  a 
long  corridor  and  then,  at  the  end  of  that 
passage,  stepped  into  the  art  gallery. 
Hurrying  through  this  portion  of  the 

castle  the  two  came  at  last  to  the  servants' 
dining  room  and  an  open  window  looking 
out  upon  the  garage.  Lawrence  helped 
Flo  through  the  window  and  had  just 
time  to  deposit  her  in  a  big  touring  car, 
crank  it  up  and  throw  on  the  power,  when 
the  count  and  the  doctor  appeared  in  a 
huge  doorway  that  opened  from  the  side 
of  the  castle. 

Both  men  cried  out  something,  but 
their  words  were  drowned  in  the  roar  of 
the  exhaust  and  a  moment  later  the  car 

rounded  a  bend  in  the  driveway  on  two 

wheels,  and  swung  out  into  the  open  road- 
way. Lawrence  throttled  the  engine 

down  to  a  speed  which  he  believed  he 
could  steadily  maintain  over  the  rough 
roads,  and  then  looked  back  over  his 
shoulder  to  see  if  they  were  pursued.  A 
group  of  horsemen  were  just  driving  out 

They  Emerged  at  Last  from  the  Secret  Passage 

from  the  castle  and  the  American  knew  a 
race  was  on. 

For  several  miles  the  leader  held  his 

own,  but  the  car  was  behaving  badly  and 
kept  getting  worse.  A  mile  farther  on  it 
stopped  entirely,  and  Lawrence  decided 
it  best  to  seek  a  refuge,  rather  than  to 
risk  capture  by  pausing  to  tinker  with 
the  car.  Just  at  the  brow  of  a  nearby 
knoll  stood  a  weather  beaten  little  hut. 
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It  offered  scant  protection  but  was  better 
than  the  auto,  and  perhaps  would  bother 

their  pursuers  for  a  few  minutes,  any- 
way. 
When  the  count  and  his  retainers 

arrived,  a  rush  was  made  upon  the  hut, 
but  Lawrence  was  a  splendid  revolver 
shot  and  managed  to  stand  them  off. 
They  retired  to  a  short  distance  and  began 

a  discussion  of  how  best  to  go  about  tak- 
ing the  citadel.  The  count  at  last  issued 

orders  to  have  the  place  burned,  and  his 
minions  hastened  to  bring  up  brush  and 
leaves,  which  they  heaped  about  the 
walls  of  the  little  hut.  Lawrence  kept  up 
his  target  practice,  whenever  one  of  the 
besiegers  exposed  himself,  but  the  smoke 

soon  began  to  roll  in  on  him  and  Flo's 
eyes  were  growing  red  and  misty.  In 

fact,  the  young  people  were  nearly  suffo- 
cated when  Flo  chanced  upon  a  trap 

door,  in  one  corner  of  the  hut,  which  led 
into  some  queer  sort  of  a  passage  below. 

Lawrence  jumped  to  the  conclusion 

that  it  must  be  a  secret  passage  con- 
structed by  smugglers,  and  his  guess  was 

later  proven  to  be  correct.  It  was  dark 
and  damp  in  that  queer  underground 
chamber,  but  Flo  was  so  relieved  to 
escape  the  smoke  and  the  flames  that  she 
leaped  gayly  into  it,  and,  with  her  heart 
pounding  wildly,  followed  Lawrence  as 
he  disappeared  down  the  passage,  one 
hand  extended  back  toward  her  for 

guidance. 
With  what  relief  the  two  emerged  at 

last  into  the  clear  light  of  day  can  better 
be  imagined  than  described.  They  found 
themselves  more  than  a  quarter  of  a  mile 
from  the  burning  hut  and  well  concealed 
from  the  count  and  his  men  who  were 

still  under  the  impression  that  the  fugi- 
tives were  within. 

By  skillful  dodging,  Lawrence  and  Flo 
managed  to  creep  up  on  the  horses  of  the 

count,  which  were  picketed  near  the  road- 
way, and  a  few  minutes  later  they  gal- 
loped off,  secure  in  the  knowledge  that 

they  had  at  last  eluded  their  pursuers  en- 
tirely and  left  them  without  a  means  of 

following. 

The  next  steamer  westward  bound  car- 
ried a  couple  strangely  happy  at  being 

again  in  each  other's  company,  and  upon 
arriving  in  New  York  they  were  met  at 
the  pier  by  a  jubilant  father  and  an 
anxious  mother,  for  Lawrence  had  cabled 
the  Barneses  immediately  passage  was 

engaged. 
Before  Flo  had  completed  her  plans 

for  the  securing  of  an  annulment  of  her 

marriage,  news  of  Count  La  Badie's 
death  reached  America,  so  the  case  was 
never  called  in  the  courts.  Less  than  a 

year  thereafter  another  wedding  occurred 
at  the  big  house  on  the  hill,  only  this 
time  stern  old  J.  D.  Barnes  had  nothing  to 

regret  in  the  match,  for  he  warmly  wel- 

comed* his  junior  partner  as 'his  son-in- law. 

AUTO    WINDSHIELD   SPOILED 

FILM 

Motion  picture  directors  have  learned 
to  beware  of  shadows  and  mirrors  in  their 

work.  Director  J.  F.  MacDonald  of  the 
Powers  Company  and  his  camera  man 
had  a  curious  experience  recently.  Mr. 

MacDonald  and  his  operator  were  fol- 
lowing an  automobile  containing  a  run- 

away couple,  who  were  being  chased  by 
an  irate  father.  The  camera  man  took 
several  hundred  feet  of  film  and  then 

went  back  to  the  studio  to  develop  it. 

When  the  negative  strip  of  film  was  in- 
serted in  its  proper  place  in  the  rest  of  the 

roll  and  the  whole  reel  flashed  off  on  the 

testing  room  screen,  it  was  found  that 
every  move  of  both  Director  MacDonald 
and  his  operator  had  been  mirrored  in  the 
windshield  of  the  automobile  they  had 
been  taking.  The  entire  scene  had,  of 
course,  to  be  retaken  and  300  or  more 
feet  of  bad  negative  thrown  away. 

To  study  the  life  i>(  the  habitues  oi 
the  underworld  of  Paris,  King  Baggot, 
the  Imp  star,  dressed  in  the  velveteen 

peg-top    trousers    of    the    Apaches,    and 
went     into    their    haunts    in    the    Mont- 
martre  district. 



A  TRIUMPH  OF  DOUBLE  EXPOSURE 
Though  the  scenario  (from  which  the 

motion  picture  was  to  be  produced) 
called  for  a  representation  of  the  sinking 

of  the  "Maine"  in  Havana  harbor,  the 
Edison  director,  in  charge  of  the  produc- 

tion,   "The     Family's     Honor,"     never 
blinked  an  eye,  for  such  little  incidents 
as  the  sinking  of  a  battleship  have  grown 
too  common  to  longer  surprise  him. 

The  property  man,  the  scene  painter 

The  Maine  in  Miniature  and  Other  Properties  Used  in  the  Havana  Harbor  Scene 

The  Maine  as  it  Sank  Behind  the  Table.     In  Combining  the  Two  Negatives  the  Table  Top  Marked  the  Water  Line 

898" 
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and  the  staff  of  electricians  were  called 
into  consultation  and  a  few  days  later 
the  big  scene  was  staged  with  wonderful 
realism.  When  you  see  the  finished  film 

you'll  be  convinced  that  you  are  actually 
beholding  the  catastrophe  which  became 
the  basis  for  the  Spanish-American  war 
but  the  majority  of  you  will  wonder  how 
it  was  done,  hence  this  brief  explanation. 

The  upper  illustration  shows  the  group 
of  miniature  battleships,  all  of  which 
are  seen  at  anchor  in  the  harbor  of 
Havana  in  the  opening  scenes  of  the 
film.  Note  the  elaborate  detail  with 

which  the  models  of  the  warships  have 
been  worked  out  and  the  intricate  elec- 

trical equipment  by  which  they  are  op- 
erated. Above  the  models  you  will  note 

the  shoreline  of  the  Cuban  harbor. 

In  the  lower  picture  the  "Maine"  is 
seen  as  it  appeared  following  the  explo- 

sion and  it  will  be  noted  the  battleship 

has  "sunk"  beneath  the  canvas-covered 
table  on  which  it  rests.  First  the  camera 

photographed  the  wreck  of  the  "Maine," 
the  canvas-covered  table  forming  the 
waterline  in  this  picture.  Later,  another 
exposure  was  made,  in  some  bay  or 
harbor  and  then  the  two  negatives  were 
so  matched  that  the  waterline  of  the 

real  out-of-doors  picture  exactly  fell 
along  the  line  A-B  of  the  table-top. 
When  the  positive  prints  were  completed , 
real  water  is  seen  where  the  table  appears 

in  the  first  picture,  and  the  "Maine" seems  to  be  the  battered  hull  which  it 

really  was  following  the  explosion. 

Picture  of  an 
Actual  Raid 
Headed  by 

Col.  D.  A. Kanipe, 

Shown  at 
the  Right 

Infinite  care  had  to  be  taken,  of  course, 
in  matching  up  the  two  negatives  in  order 
to  make  the  illusion  perfect,  but  the 
completed  picture  is  another  triumph  of 

double  exposure  and  seems  to  be  con- 
vincing proof  that  nothing  is  impossible 

for  the  modern  motion  picture  to  re- 

produce. 
FILMING  A  RAID  ON 

MOONSHINERS 

Every  once  in  a  while  Uncle  Sam's revenue  officers  run  down  and  destroy 
an  illicit  still,  but  it  is  seldom  indeed  that 
the  revenue  men  are  photographed  as 
they  are  in  the  act  of  surprising  the 
moonshiners  and  confiscating  their  prop- 

erty. Yet  a  few  weeks  ago  C.  E.  Raw  a 
photographer  of  Ashcville,  N.  C,  and  a 
representative  of  one  of  the  big  motion 

picture  "weeklies,"  was  invited  to  accom 
pany  a  party  of  revenue  officers,  headed 
by  Col.  D.  A.  Kanipe,  when  thej 
into  Burke  county  after  some  makers  of 
"while  lightning." 

Mr.  Ray  planted  his  picture  machine 
in  sueh  a  way  as  to  secure  an  excellent 
view  of   the  surprise,   fight,  capture  and 
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destruction  of  the  mountain  distillery, 
and  the  films  when  developed  presented 
a  remarkable  record  of  an  uncommon 
occurrence.  Particular  interest  attached 

to  this  raid,  due  to  the  fact  that  it  was  led 
by  Col.  Kanipe,  who  is  the  only  survivor 
of  the  Custer  massacre,  he  having  been 
dispatched  by  General  Custer  with  the 
last  message  ever  sent  out  by  the  hero 
of  the  battle  of  the  Little  Big  Horn  less 
than  half  an  hour  preceding  the  final 
attack  of  Sitting  Bull  and  his  braves  upon 
the  little  band  of  soldiers ; 

their  baseball  playing  no  less  than  by 
their  appearances  before  the  camera. 
Darwin  Carr,  of  the  Solax  forces,  was  one 
of  the  best  men  on  the  team  from  that 

studio,  while  Irving  Cummings,  he  of  the 
handsome  features  and  winning  smile, 

achieved  a  record  of  which  "Ping"  Bodie 
might  well  have  been  proud.  As  a  home 
run  hitter  Cummings  saved  the  day  for 
the  Reliance  team  on  more  than  one 
occasion.  Several  of  the  Pathe  players 
are  said  to  have  batting  averages  well 
above  the  .300  mark,  and  the  Lubin  nine, 

>€  " 
The  Lubin   Nine  from  Philadelphia  Invaded  New  York  with  a  Team  that  Connie    Mack   Will 

Do  Well  to  Keep  His  Eyes  Upon 

STUDIO  BASEBALL  TEAMS 

Employees  of  the  various  film  com- 
panies, in  their  hours  outside  the  studio, 

manage  to  have  just  as  much  fun  as  any 
other  normal  young  men,  if  not  more. 
During  the  past  summer  nearly  all  of  the 
eastern  studios  have  had  baseball  teams 

to  represent  them  and  a  regular  series  of 
games  has  been  played  between  the  vari- 

ous companies.  Several  of  the  leading 
men  have  distinguished  themselves  by 

from  Philadelphia,  invaded  New  York 
with  a  team  that  Connie  Mack  will  do 

well  to  keep  his  eyes  on.  The  accom- 
panying cut  shows  the  Lubin  boys  lined 

up  to  have  their  photographs  taken. 

A  melodrama,  complete  in  every  detail, 

acted  by  children,  with  miniature  machin- 

ery and  "props,"  even  down  to  the 
horses  and  carriages,  is  a  recent  film  pro- 

duction and  the  first  of  its  kind. 
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Scene  in  the 
Temple  of  Isis 

The  picture  going  public  will  shortly 
be  offered  in  the  larger  theaters  of  the 
country  the  six  reel  film  production 

"The  Last  Days  of  Pompeii"  which 
was  filmed  in  Italy  by  the  Ambrosio 
Company  and  which  George  Klcinc, 

owner  of  the  great  "Quo  Vadis?" 
pictures,  has  purchased  outright  for 

presentation  in  America.  In  the  opin- 
ion of  many  who  have   seen  the  film 
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projected  it  ranks  in  every  way  as  the 

equal  of  "Quo  Vadis?"  the  arena  scenes 
and  the  destruction  of  the  city  of  Pompeii 
by  the  eruption  of  Mt.  Vesuvius  being 
in  every  respect  as  spectacular  as  were 
the  scenes  showing  the  slaughter  of  the 
Christians  and  the  burning  of  Rome. 
Some  idea  of  the  scenic  beauty  and  elab- 

orate costuming  of  the  Bulwer-Lytton 
novel  in  picture  form  can  be  obtained 
from  the  accompanying  pictures  which 
are  exact  reproductions  of  strong  scenes 
in  the  film.  Signora  Fernanda  Negri  - 

Pouget  as  "Nydia,"  the  blind  flower 
girl,  has  a  role  that  calls  for  acting  of  the 
finest  sort  and  her  clever  interpretation 
of  it  seems  certain  to  make  her  name 
famous  throughout  the  civilized  world. 

ground  of  a  real  old  fashioned  English 
village.  The  other  view  shows  another 
scene  from  the  same  drama  and  was 

taken  along  the  rocky  beach  of  the  Corn- 
wall coast,  since  the  story  concerned 

smuggling  operations  and  the  landing 
of  contrabrand  goods  on  the  English 
coast.  The  reader  will  note  that  the 

photography  is  clear  cut  and  sharp, 
a  fact  which  caused  much  comment 

among  the  British  film  manufacturers,  for 
the  Americans  were  able  to  prove  to  the 
satisfaction  of  everyone  that  motion 

photography  was  possible  in  all  portions 
of  Great  Britain,  despite  the  general 
belief  that  the  English  fogs  would  greatly 
hamper    the    taking    of   clear    pictures. 

SOME   INTERESTING   ENGLISH 
PICTURES 

It  has  become  quite  the  custom 
for  several  of  the  American  film 

concerns    to    send    companies 
abroad  each  season,  thus  enact- 

ing   the    scenes    of   the   picture 
dramas    at    the    very    place   in 
which  the   story  is  laid.     Marc 
McDermott    and    Miriam    Nes- 
bitt   this    past    summer    headed 
an  Edison  Com- 

pany which  was 
stationed  in  Eng- 

land, and  there 
they    filmed 
many    quaint 
stories  of  life  in 
the  British  Isles. 

One  of  the   pic- 
tures shown  gives 

a  view  of   Mr. 
McDermott  and 
Miss  Nesbitt  in 
a  love  scene  from 
a  one  reel  drama 

entitled  "The 
Coast    Guard's 
Sister,"      and 
they    are    posed 

against  the  back-  ■ 
Marc  McDermott  and  Miriam  Nesbitt  in  the  "Coast  Guard's  Sister";  A  Quaint  Story  of  Life 
in  the  British  Isles.     Below  is  a  View  in  the  Same  Drama,  Taken  on  the  Cornwall  Coast 
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A  Temporary  Studio  Under  a  Tent  —  Four  "Sets"  Arranged  at  Once 

TAKING  PICTURES  UNDER 
CANVAS 

Occasionally  motion  picture  dramas 
are  filmed  under  unique  conditions. 
The  Reliance  Company,  only  recently, 
abandoned  its  New  York  studio,  having 
purchased  the  Clara  Morris  Estate,  which 
comprises  about  four  acres  of  high 
ground  overlooking  the  Hudson  River 

at  Two  Hundred  and  Sixty-second  street, 
New  York  City.  The  new  studio,  which  is 
in  course  of  erection  there,  not  being  quite 
complete  on  the  date  when  the  Reliance 

players,  directors,  scene  shifters,  car- 
penters and  electricians  moved  up  from 

lower  New  York,  it  became  necessary  to 
stage  the  dramas  then  in  course  of  pro- 

duction in  a  big  tent  which  was  hastily 
erected. 

The  accompanying  illustration  will 
give  some  idea  of  the  busy  scenes  that 
were  daily  enacted  in  this  canvas  roofed 
studio  while  the  company  was  awaiting 
the  completion  of  the  new  home.  Four 

big  "sets"  could  be  arranged  at  the  same 
time  on  the  spacious  stages  and  reference 
to  the  illustration  will  show  that  three 
were  in  use  at  the  time  the  picture  was 
taken.  The  one  at  the  right,  and  then 
being   photographed,    shows   a    hallway 

and  staircase;  just  to  the  rear  of  this  is 
seen  a  bedroom,  while  the  stage  adjoin- 

ing this  is  set  for  a  parlor  scene. 

As  it  happens  the  line  dividing  Yon- 
kers  from  Manhattan  passes  through  the 
grounds  of  the  Morris  estate  and  will 
cut  the  stage  of  the  new  studio,  so  that  it 
will  be  possible  for  a  Reliance  actor  in 
New  York  to  play  a  scene  with  an  actor 
in  Yonkers  without  any  trouble. 

NOTABLES    VIEWED    "GETTYS- 
BURG "  PICTURES 

Quite  recently  a  special  exhibition 

showing  the  five  reel  'film  "The  Battle 
of  Gettysburg"  occurred  in  London, 
England.  Among  the  specially  invited 
guests  were  the  following  notables :  The 
American  Ambassador  and  his  staff,  the 
American  consul,  Colonel  the  Righl 
Hon.  J.  B.  Seeley,  Lord  Kitchener,  Earl 
Roberts,  Sir  Hubert  and  Lady  von  Herk- 
omer,  Sir  Charles  King,  Col.  R.  S.  S.  and 
Mrs.  Baden-Powell,  Mr.  and  Mrs.  Self- 
ridge,  and  some  60  war  veterans  headed 
by  Secretary  J.  Davis,  one  o\  the  veter- 

ans being  104  years  of  age,  all  o[  whom 
greatly  enjoyed    the   fine  series  of  war 



904 POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

NOT  ALL   FUN   FOR   THE 
CAMERAMAN 

One  hears  all  sorts  of  interesting  stories 
about  the  players  who  enact  the  leading 

roles  in  the  films;  the  publicity  depart- 
ment tells  the  public  constantly  about 

the  hairbreadth  escapes  and  close  shaves 

All  in  the  Day's  Work 

which  the  favorites  of 

screenland  are  constant- 
ly having,  but  rarely,  if 

ever,  is  anything  said 
about  the  humble  camera- 

man, yet  time  and  again 
he  undergoes  peril  of  a 
far  greater  sort  than  that 

which  the  players  ex- 
perience. 

The  accompanying  cut 

shows  Forsyth,  the  Edi- 
son cameraman,  filming 

a  scene  in  the  comedy 

release  "Starved  Out." 
The  players  of  the  Edison  Company  are 
seen  comfortably  seated  aboard  a  house- 

boat, with  plenty  of  room  to  move  about 
in,  while  carrying  out  the  action  called 
for  by  the  scenario ;  but  the  cameraman  is 
hanging  onto  the  big  rock,  on  which  he 
has  mounted  his  camera,  by  the  skin  of 

his  teeth.  He  hasn't  room  to  stir  in  any 
direction,  lest  he  slip  off — but  he  doesn't 

mind,  for  he  has  been  in  similar  ticklish 
situations  so  frequently  in  the  past  that 
he  is  hardened  to  it. 

In  the  other  picture  Wray  Physioc, 

manager  of  productions  of  the  Herald 
Film  Company,  a  new  concern,  is  seen 
directing  a  scene  from  a  row  boat,  while 

Dave  Gobbett,  the  cam- 
eraman's working  while 

in  the  water  up  to  his 
hips.  It  was  necessary 

to  plant  the  camera  in 
this  strange  location  in 
order  to  get  it  level  with 

one  of  the  players,  enact- 

ing the  part  of  a  fisher- 
man, who  was  in  another 

boat,  not  shown  in  the 
illustration.  It  was  a 

matter  of  duty  for  Gob- 
bett, but  you  can  be 

very  sure  he  took  a  warm 
shower  the  minute  the 

scene  was  finished.  How- 
ever, ticklish  situations 

such  as  these  are  all  in 

the  day's  work. 

Working  the  Cam- 
era Under  Dis- 

advantages 

PLAYERS  ENJOY  LIFE 

The  popular  players  who  compose  the 
picture  companies  are,  as  a  rule,  the 
jolliest,  most  genial  sort  of  people  in 
real  life  and  make  actual  play  of  their 
work.  In  the  moments  between  scenes 

they  laugh  and  joke  with  one  another, 
and  are  exceedingly  democratic,  directors 
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A  Group  of  Reliance  Players  Aboard  the  Canal  Boat 

and  leading  people  chumming  with  the 
minor  members  of  the  company,  and  no 

snobbishness  exists.  Here's  a  group  of 
the  Reliance  players  who  were  snapped 
by  the  camera  just  after  they  had  finished 
their  lunch  aboard  a  canal  boat,  on 
which  they  had  been  enacting  scenes  for 

the  film  entitled  "Peg  of  the  Polly  P." 
Vivian  Prescott,  leading  woman,  is  seen 
seated  in  the  bottom  row  near  the  middle, 
while  about  her  are  grouped  several  of  the 
character  actors,  and  in  the  background 
the  director  will  be  noted. 

CAMERA  WENT  TO   SMASH 

While  Tom  Mix,  Selig  star,  was 
attempting  to  bulldog  a  steer,  as  an 
incident  in  a  thrilling  two  reel  feature 
being  filmed  by  the  Diamond  S  Company, 
a  thousand  dollar  camera  went  to  smash. 

The  operator  had  placed  his  camera  in 
one  corner  of  the  corral  and  Mix  ran  into 

the  picture,  lassoed  the  steer  and  then 
grabbed  him  by  the  horns  in  an  attempt 

to  bulldog  the  beast.  The  steer  started 
straight  for  the  camera,  with  Mix  clinging 
about  its  neck,  head  down.  The  operator 
made  a  frenzied  attempt  to  save  himself 

and  his  camera,  but  things  were  happen- 

ing too  fast  for  him  to- evade  them  all. 
When  the  dust  had  cleared  away,  Mix, 
the  operator  and  the  steer  disentangled 
themselves,  and  the  camera  was  found 
to  be  totally  wrecked. 

Just  to  show  that  he  still  had  some 
nerve  left,  Mix  again  chased  the  steer 
into  a  corner  and,  after  a  little,  was  able 
to  bulldog  the  resisting  animal,  while  the 
hushed  onlookers  held  their  breath.  A 
new  camera  had  been  rushed  to  the 

corral,  and  the  picture  was  completed 
upon  its  arrival,  though  for  several  days 
following  Mix  was  rubbing  sore  spots  on 
various  portions  of  bis  anatomy. 

Soon  the  first  educational  pictures 
made  for  the  Universal  by  L.  S.  Andrews, 
late  of  the  U.  S.  Dept.  of  Agriculture,  will 

appear. 
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At  last  Uncle  Sam  has  become  a 

motion  picture  man!  He  held  out  a 
long  time  against  the  growing  desire 
for  this  means  of  depicting  Nature, 
conditions  and  events  as  they  actually 

happen;  but  when  the  guardian  of 
the  nation  realized  that  his  children 
and  wards  would  not  be  content  to 
listen  to  a  lecture  illustrated  with 

stereoptican  slides,  he  stepped  into 
the  path  of  progress  and  followed  the 
crowd  to  the  moving  picture  show. 

It  has  all  come  rather  suddenly,  too, 

and  now  there  is  a  grand  rush  in  the 

various  departments  to  exhibit  work- 
ings and  teachings  by  means  of  the 

animated  camera,  which  has  become 

A  Young  Female   Texas  Tick  and   Method  of  Dip- 
ping Used  to  Eradicate  It  —  as  Shown  by 
Uncle  Sam  in  Motion  Pictures 
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the  common  educator  —  aye,  even  the 
daily  newspaper^— of  the  masses. 

Already  a  number  of  films  are  being 
made  and  circulated  for  the  welfare  of 

the  public,  the  preservation  of  scientific 

specimens,  and  the  educational  advance- 
ment of  the  farmer,  cattlemen,  officials, 

and  urban  communities.  The  Office  of 

Public  Roads  possesses  a  series  of  films  on 
road  building,  which  has  been  exhibited 
freely  in  rural  districts.  This  has  been 
one  of  the  causes  for  the  present  impetus 
for  better  roads.  The  views  of  how  to 

make  durable  highways,  how  to  repair 
worn  roads  and  the  wretched  condition  of 

some  of  our  public  thoroughfares  has 
borne  fruit  with  farmers  and  state  author- 

ities, as  well  as  congressional  officials  at 
Washington. 

The  Bureau  of  Animal  Industry  is  do- 
ing a  great  work  in  the  motion  picture 

field.  It  has  secured  animated  views  of 

high  scientific  value,  showing  animal 

pests.  A  very  interesting  film  is  one  tell- 
ing the  story  of  the  government  super- 

vision of  the  exportation  and  importation 
of  livestock,  showing  the  inspection  of 
cattle  at  the  stock  yards  and  on  the 
steamer  and  the  solicitous  transportation 
of  these  four  footed  passengers.  This 

very  forcibly  impresses  upon  the  specta- 
tor how  Uncle  Sam  guards  his  thorough- 

breds, and  keeps  out  of  this  country 
many  diseases  prevalent  among  cattle 
in  other  countries. 

Perhaps  the  most  interesting  and  im- 
portant film  at  the  present  time  is  that 

of  the  Texas  tick — that  stubborn  cattle 
pest  which  has  been  fought  with  indiffer- 

ent success  for  along  time.  The  Depart- 
ment of  Agriculture  has  made  a  special 

study  of  the  disastrous  contagion  spread 
by  the  ticks,  with  its  causes,  prevention 
and  eradication  and  the  life  and  habits  of 

the  tick  itself.  All  this  may  be  viewed  on 
the  screen  now  to  the  edification  and 

benefit  of  agriculturists,  cattlemen  and 
scientists. 

The  films  being  made  by  the  Bureau  of 
Animal  Industry  will  throw  interesting 

side-lights  on  animal  husbandry.  Among 
those  now  under,  consideration  are  the 

story  of  meat,  from  the  cattle  to  the  table, 
and  the  development  of  the  dairy  indus- 

try, showing  processes  of  butter  and 
cheese  making. 

As  an  indirect  teacher  of  hygiene  and 
sanitation,  the  government  has  already 
begun  a  campaign  in  motion  pictures 
which  is  bearing  fruit.  The  national 
Congress  of  Hygiene  proclaimed  certain 
films  of  the  government  as  among  the 
most  important  exhibited.  Many  fields 
are  offered  where  Uncle  Sam,  alone,  may 
tread  with  dignity,  to  lead  the  way  to 
health  and  cleanliness. 

It  is  reported  that  the  Department  of 

Labor  is  contemplating  studying  condi- 
tions under  its  supervision  by  use  of  the 

animated  camera.  Some  very  valuable 
and  interesting  data  may  thus  be  caught 
that  a  worded  report  would  fail,  to  reveal 
clearly. 

The  Department  of  Commerce,  it  is 
rumored,  proposes  making  exhaustive 
investigations  of  marine  navigation  as 
well  as  land  transportation  with  motion 
pictures.  Such  views  will  point  out  very 
forcibly  causes  for  improvement  and 

legislation. 
Looking  into  the  future,  with  Uncle 

Sam  as  a  motion  picture  man,  we  see  the 
much  abused  bulletins  of  the  government 
being  replaced  by  interesting  films,  and 
official  reports  being  accompanied  by  a 
tin  box,  guarded  against  flamrnability. 
Then,  Congress  will  be  entertained  with 
a  screen  view  of  the  bill  proposed,  which 
will  eliminate  the  unnecessary  quibbling 

of  words  as  to  what  a  senator  or  repre- 
sentative meant.  The  Library  of  Con- 

gress will  need  some  revision  to  receive 
the  boxes  of  reels.  Librarian  Putnam  is 

quite  in  favor  of  filing  educational,  his- 
torical and  official  films  in  the  library  and 

he  would  be  among  the  first  to  provide 

for  them,  under  his  supervision.  Cer- 
tainly the  million  picture  is  the  thing  of 

the  hour  and  Uncle  Sam  has  done  well  to 
enter  the  field. 
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PEARL  WHITE 

Pearl  White  is  the  pretty 
leading  -woman  of  the  Crystal 
Film  Company  and  Las  only 
recently  returned  from  a 
months  vacation  spent  in 
Europe,  where  she  visited  the 
studios  of  a  number  of  the  film 
manufacturers.  Miss  Whites 
father  -was  a  theatrical  man- 

ager and  his  daughter  quite 
naturally  took  to  the  stage  at 
an  early  age.  She  developed 
her  talents  under  various  stage 
directors,  possessing  a  natural 
tendency  toward  fun  making 
that  makes  her  an  apt  come- 

dienne. Working  first  with 
the  Pathe  Company,  the  merit 
of  her  pictures  proved  her 
abilities  as  a  picture  star  and 
she  was  soon  made  leading 
woman  of  the  Crystal  Com- 

pany. 

C  ARLYLE  BLACKWELL'  I . 
Carlyle  Blackwell,  to  qual- 

ify as  a  leading  man  of  the 
Kalem  Company,  had  first  to 

possess  a  "striking  personality" 
and  good  looks.  Being  ath- 

letic, versatile,  of  superior 
intelligence  and  thoroughly 
schooled  m*dramatic  and 
motion  picture  work,  he  qual- 

ified. For  more  than  a  year 
and  a  half  Mr.  Blackwell  has 
been  a  Kalemite  and  fre- 

quently played  opposite  pop- 
ular Alice  Joyce.  W hen  out 

of  the  studio  he  takes  great 
delight  in  dashing  madly  about 
in  a  high  powered  racing  car 
and  is  rapidly  earning  for 

himself  the  title  of  "The  Speed 
King."  Of  late,  character work  has  been  his  especial 
study. 

J* 
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REMOTE  CONTROL  FOR  TRAVEL- 
ING CRANES 

The  traveling  electric  cranes  used  at 

some  English  docks  have  had  the  danger- 
ous defect  that  the  operator  in  control 

could  not  personally  see  what  was  going 
on  in  the  hold  of  the  ship.    An  extra  man 

follows  the  work  where  he  pleases.  An 
emergency  stop  checks  the  crane  in  any 
position  and  levers  move  it  in  all  direc- 

tions. The  connections  between  the  con- 
troller and  the  crane  motor  in  the  cab 

are  through  a  flexible,  steel  armored  cable 
passing  through  the  center  post  of  the 
crane  and  into  the  cab. 

The  Man  with  the  Crane  Controller  is  Able  to  Watch  Proceeding 

was  required  to  stand  at  the  entrance  to 
the  hold  and  signal.  As  a  result  serious 
and  costly  accidents  have  frequently 
occurred  injuring  ship,  cargo  and  men. 

The  Holme  crane  controller  is  a  new 
improvement  on  the  usual  device  and  lias 
proved  so  successful  that  already  over 
100  have  been  installed  in  England.  In- 

stead of  standing  in  the  crane  cab  tin- 
operator  carries  the  small  and  compact 
eight  pound  controller  on  his  chest  and 

A  CURIOUS  ARTIFICIAL  EYE 

To  increase  the  resolving  power  of  the 
microscope,  Professor  Kohler,  of  Jena,  has 
employed  for  illuminating  the  object  to 
be  examined  the  ultraviolet  rays  o(  the 
spectrum,  which,  though  highly  effective 
in  photography,  are  totally  invisible  to 
the  human  eye.  For  focusing  and  ad- 

justing the  image  a  kind  o\  artificial  eye 
is  employed,  which  consists  of  an  eye  lens 
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of  crystal  glass  and  a  retina  of  fluorescent 
glass.  The  image  formed  on  this  retina 
by  the  ultraviolet  rays  can  be  examined 
visually  through  an  ordinary  lens.  The 
fluorescent  light,  however,  is  injurious 

to  the  eye  and  this  method  of  examina- 
tion is  sparingly  used. 

VINES  ON  LAMP  POSTS 

This  is  the  manner  in 

which  the  city  of  Wash- 
ington, D.  C,  disguises 

and  beautifies  its  lamp 
posts.  This  picture  is  of 
a  lamp  post  on  Potomac 
Park  Driveway,  fronting 
the  Potomac  River.  The 

post  is  of  the  common 
iron  variety  on  concrete 

base;  the  lamp  is  an  en- 
closed tungsten  of  high 

power;  the  vine  is  plant- 
ed back  of  and  close  to 

the  post  and  certainly 
improves  its  appearance 
greatly. 

UNIVERSITY  OF 

MICHIGAN  TEST- 
ING TANK 

In  the  July,  1913,  is- 
A  Pleasing  Effect  sue  of  this  magazine  ap- 

peared an  illustrated  de- 
scription of  the  model  testing  basin  of  the 

United  States  Navy  Department  in  which 
model  battleships  are  put  through  their 
paces.  The  statement  was  made  that 
the  testing  tank  was  without  counterpart 
on  this  side  of  the  Atlantic.  It  has  since 

been  pointed  out,  however,  that  in  the 
Marine  Engineering  Laboratory  of  the 

University  of  Michigan  a  similar  installa- 
tion has  been  in  operation  at  least  since 

1905.  This  tank  is  300  feet  long,  22  feet 
wide  with  a  depth  of  water  of  ten  feet. 

The  models  used  in  the  tank  for  testing 
purposes  are  from  ten  to  twelve  feet  long, 
and  are  made  of  paraffin  wax.  A  clay 
mould  is  first  made  approximately  to  the 

shape  desired,  and  a  core  inserted.  The 
paraffin  is  then  poured  into  the  mould  and 
after  cooling  the  rough  model  is  taken  to 

the  model  cutting  machine.  This  ma- 
chine consists  essentially  of  two  moving 

tables  or  platforms  upon  one  of  which  is 
placed  the  model  and  upon  the  other  the 
drawing  which  it  is  desired  to  reproduce. 
The  model  moves  under  a  pair  of  rotating 
cutters,  which  are  made  to  follow  the 
lines  on  the  drawing.  After  cutting,  it  is 
brought  to  its  final  shape  by  hand,  then 
carefully  weighed,  and  sufficient  ballast 
added  to  bring  it  to  any  desired  draft  and 
displacement. 

A  CLOSE  CALL 

But  few  people  know,  and  those  few 
only  on  the  inside,  how  close  there  came 
to  being  a  serious  break  in  the  receiving 
of  the  body  of  the  late  Mayor  Gaynor 

when  it  was  brought  back  to  this  coun- 
try in  state  on  the  giant  Cunard  liner 

"  Lusitania  "  which  arrived  at  Quarantine 
early  on  the  morning  of  Friday,  Septem- 

ber 19th.  Had  it  not  been  for  the  heroic 

efforts  of  one  man,  an  electrician,  the  big 
Cunarder,  as  she  came  creeping  up  the 
harbor  out  of  the  gray  mists  of  early 
morning,  would  have  been  unmet  by  the 
boat  which  was  scheduled  to  receive  the 
remains  and  bear  them  to  land. 

The  plans  were  well  laid  and  it  seemed 
impossible  in  the  minds  of  the  officials 
that  a  slip  could  occur.  It  was  arranged 

that  the  steamboat  "Correction"  of  the 
Department  of  Charities,  which  was 
moored  at  the  foot  of  35th  Street  and  the 

North  River,  would  meet  the  "Lusitania" 
at  quarantine  and  receive  the  remains, 

proceeding  to  Pier  A.,  North  River,- 
where  an  automobile  would  complete  the 

journey  to  the  Mayor's  home  in  Brooklyn. 
Between  one  and  two  o'clock  in  the 

morning  everything  was  in  readiness  to 
start  instantly  at  the  word  of  command, 

the  "Lusitania"  being  then  on  her  way  up 
the  bay.  Suddenly  every  light  on  board 

the  "Correction"  went  out,  leaving  the 
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boat  in  total  darkness  except  for  her  star- 
board and  port  lights. 

A  hurried  consultation  was  held  and 

Commissioner  Drummond  was  commu- 
nicated with.  The  job  evidently  required 

the  services  of  a  skilled  electrician  and  at 
that  outlandish  hour  none  was  available. 

It  looked  pretty  bad.  Finally  Commis- 
sioner Drummond  decided  as  a  last  hope 

to  call  up  the  emergency  department  of 
the  electric  light  company. 

"Can  you  come  right  over  to  35th 
Street  and  the  North  River?"  asked  the 
Commissioner,  explaining  the  situation. 

"Of  course  we  can,"  replied  Charles 
Kahn,  who  has  charge  of  the  night 

emergency  work.  "Be  there  in  a  jiffy," 
he  added,  slamming  up  the  receiver.  He 
jumped  into  the  emergency  auto  and  a 
record  run  was  made  to  the  pier. 

Kahn  procured  a  lantern  and  dashed 

into  the  hold  of  the  "Correction." 
"  It  is  a  pretty  bad  mess,"  he  remarked 

as  he  threw  off  his  coat  and  got  to  work. 

"  The  commutator  is  short  circuited  and 

thrown  things  out  of  kilter  generally," 
said  Kahn,  "but  I'll  do  my  best." 
When  he  ordered  the  tools  he  needed 

brought  from  the  machine  he  glanced  at 
his  watch.  It  was  after  two.  The 

"Lusitania"  must  even  then  be  nearly  in 
quarantine.  Kahn  is  a  man  used  to  all 
kinds  of  difficulties  and  accustomed  to 

facing  all  sorts  of  problems,  but  here  was 
something  to  tax  even  his  nerve  and  skill. 

The  minutes  flew — fifteen  of  them — 

thirty — forty — fifty— and  still  Kahn  bent 
over  his  work  with  flying  fingers.  Oh 
those  precious  minutes;  why  did  they  go 
so  fast?  At  last  Kahn  stood  erect  and 

wiped  the  perspiration  from  his  brow. 

"All  right,"  he  cried,  "now  we'll  try 
her  and  sec  if  she  will  work." 

Slowly  but  surely  the  generator  started 
to  revolve.  Again  the  lights  on  board 
shone  out  of  the  darkness  and  a  great 
sigh  of  relief  escaped  from  those  who  were 
waiting.  Someone  started  to  applaud 
and  the  others  took  it  up. 

"It's  all  right,"  said  Kahn.  "That  is 
only  temporary  stuff  ]  have  put  on  there 

but  it  will  last  for  to-night.     Now  go 

ahead  and  good  luck!" It  lacked  but  a  few  minutes  of  three 

o'clock  as  Kahn  stepped  ashore  and 
before  those  three  minutes  had  elapsed 

the  "Correction"  was  sliding  out  into  the 
channel  on  her  way  down  the  bay. 

v  CARBOY  INCLINATOR 
Anyone  who  has  ever  handled  carboys 

of  acid  in  battery  rooms  and  similar  places 
knows  what  backaching  work  it  is,  and. 

Easy  Way  of  Handling  a  Carboy 

how,  despite  the  utmost  care,  acid  will  gel 

spattered  on  the  clothing  and  shoes,  ruin- 
ing them.  Therefore,  the  inclinator  here 

shown,  designed  easily  to  draw  acids 
from  carboys  will  be  appreciated. 

It  is  adjustable  and  can  be  used  on  any 
carboy  and  if  the  handle  should  slip  from 
the  grasp  o\  the  operator  at  any  time,  the 
carboy,  through  an  ingenious  curving  o( 
the  rockers,  will  immediately  assume  an 

upright  position. 
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WHEN  A  CITY  PLAYS 

Some  one  has  said  that  the  reason 

Duluth,  Minn.,  has  such  a  good  time  at 
play  is.  that  she  is  new  and  the  zeal  of 
co-operation  has  not  worn  off  as  in  the 
case  of  older  and  larger  cities. 

Whatever  may  be  the  cause,  the  effect 
is  present  and  agreeably  noticeable. 
There  are  well  attended  ski  matches, 

curling  matches  and  a  yacht  club  whose 

membership,  as  compared  to  the  entire 
population  is  probably  higher  than  any 

similar  organization  in  existence— surely 
an  index  to  the  democracy  of  the  com- munity. 

Water  is  so  convenient  to  Duluth  that 

water  sports  naturally  predominate:  sail 
boating,  canoeing  and  races  of  all  sorts. 
In  the  winter,  thick,  safe  ice  and  un- 

broken, cold  spells  provide  convenient 
means  for  cold  weather  sports. 

A  Good  Ski  Meet  Draws 
Thousands  of  Spectators  Despite 
the  Intense  Cold,  Often  35  and 
40  Degrees  Below  Zero 

The  Dare-devil  Feats  of  the 
Scandinavian  Ski  Runners  of 
Duluth  Have  Become  Famous. 

It  May  Be  Observed  that  the 
One  in  the  Picture  has  Slight 

Belief  in  the  Superstition  Con- 
nected with  the  Number  13 

r 
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Steady,  Off-lake  Breezes  Pro- 
vide Plenty  of  Incentive  to  the 

Amateur  Sailorman.  Minne- 
sota Point  Shelters  the  Sailing 

Course  from  Rough  Seas 

'-^jff*8? 

4. 
This  is  About  the  Latest  and  Most 

Thrilling  of  Water  Sports.  A  Long, 
Slender  Plank  is  Attached  by  a  Long 

Rope  to  the  Stern  of  a  Motor  Boat. 
The  Object  of  the  Game,  of  Course,  is 
to  Stick  to  the  Plank  While  it  Plunges 

Through  the  Water  at. a  Rate  of  30 
Miles  an  Hour 

At  no  Place  Outside  of  Girls' 
Schools  do  the  Young  Ladies 
Enter  into  the  Spirit  of  Water 
Sport  to  Such  an  Extent  as 
Here.  The  Picture  Shows  One 

of  the  Contesting  Boats  at  the 
Start  of  an  Exciting  Race  Be- 

tween "War  Canoes" 

Lake  Superior's  Waters  arc  Uni- 
formly Cold  the  Year  Around  Except 

in  the  Latter  Part  of  August  Winn  the 
Water  Warms  up  to  some  Extent  ana 
Y tally  at  that  Time  Swimming  Maklus .in-  Held 
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ELECTRIC    LIGHTED    TRAIN     IN 
THE  HIMALAYAS 

The  title  of  "the  crookedest  railway  in 
the  world"  has  a  number  of  claimants, 
but  among  lines  which  depend  on  adhe- 

sion and  not  on  cogs  for  traction  the 

Darjeeling-Himalayan  Railway  is  prob- 
ably without  a  rival.  This  remarkable 

little  line,  which  is  of  two  foot  gauge, 
climbs  6000  feet  in  50  miles  in  ascending 

from  Siliguri,  at  the  foot  of  the  Hima- 
layas,, to  the  Darjeeling,  the  hill  station 

and  summer  capital  of  Bengal.  The  road 
crosses  itself  many  times  in  its  dizzy 

climb,  spirals,  "horse-shoes,"  "switch- 
backs" and  "cork-screws"  succeeding 

each  other  all  the  way.  The  diminutive 
train  carries  first,  second  and  third  class 
passengers,  the  fares  being  approximately 

The  Crookedest  Railway  in  the  World 

the  equivalent  of  twelve,  six  and  two  cents 
a  mile,  respectively.  The  express  trains 
are  electrically  lighted  and  provided  with 
fans,  the  motor  for  generating  the  current 
being  carried  on  a  separate  van  of  its  own. 

A  picturesque  feature  of  this  line  is  the 
presence  on  the  cow-catcher  of  a  man  with 
a  basket  of  stones  to  throw  at  elephants, 
bullocks,  goats,  etc.,  which  are  constantly 
straying  upon  the  unfenced  right-of-way. 

BABY  MOOSE  STROLLS  INTO  CITY 

A  three  month's  old  moose  shyly 
strolled  from  the  rugged  fastnesses  of  the 
Minnesota  foothills  down  a  main  street 

of  Duluth  recently,  and  meekly  sub- 
mitted to  the  halter  at  the  hands  of  a 

watchful  policeman. 
Possibly  the  baby  moose  weighed  the 

matter  carefully  in  its  mind  after  being 

He  Decided  to  Trust  All  to  the 
Tender  Hands  of  Civilization 

Up  to  date  the  motor  vehicles  that  have 

been  registered  by  the  London  county 
council  number  more  than  57,000. 

deprived  of  its  mother  by  some  heartless 
hunter,  and  decided  to  trust  all  to  the 
tender  hands  of  civilization  rather  than 
the  merciless  treatment  of  the  denizens 
of  the  wilderness.  Or,  again,  perhaps  it 
was  merely  attempting  to  execute  the 
principles  of  the  party  it  symbolizes  and 
expected  to  carry  the  town  by  storm.  At 

all  events,  little  "Bull  Moose"  is  now 
fattening  in  the  sunlit  enclosure  of  a  Vir- 

ginia zoo. 

GREAT  WAGONS  OF  THE  PAMPAS 

The  roads  of  the  Pampas  or  plains  of 
Argentina  have  deeper  dust  in  summer  and 
deeper  mud  in  winter  than  those  in  any 
other  part  of  the  world,  a  condition  which 
is  responsible  for  the  existence  of  wagons 
in  those  parts  which  have  larger  wheels 
than  those  in  use  anywhere  else.  The  front 
wheels,  which  are  of  comparatively  small 
size  in  order  to  pass  under  the  high  hung 
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body  to  allow  short  turning,  are  six  feet 
in  diameter,  while  the  back  wheels  may 
be  anywhere  from  twelve  to  fifteen  feet 
across.    The  idea  of  the  big  wheel  is  that 

plainly  seen  to  the  right  at  the  extreme 
end  of  the  tail  which  is  curled  up.  The 
sting  from  a  scorpion  of  this  variety  pro- 

duces almost  instant  death.     It  should 

I  Across  the  Pampas  —  A  Huge 

£l  Wagon  with  Rear  Wheels 
I  Twelve  Feet  in  Diam- 

1  eter 
it  has  farther  to  sink  before  the  hub  is 

submerged  in  dust  or  mud  holes,  while 
the  greater  diameter  gives  an  added 
leverage  in  pulling  out.  An  average 
sized  wagon  requires  eight  or  ten  horses 
to  pull  it  empty,  while  with  a  full  load  of 

grain — it  will  hold  almost  as  much  as  a 
flat  car — anywhere  from  20  to  40  may  be 
used. 

not  be  confused  with   the   tarantula — s 
giant  spider  whose  bite  is  equally  deadly 

POISONOUS  SCORPION  IN  BANANA 
SHIPMENT 

This  scorpion,  which  is  more  than 
three  inches  in  length,  is  of  the  deadly 
poison  variety  from  South  Africa,  and 

STREET    CARS    IN    DELIVERY 
SERVICE 

The  electric  railway  company  operat- 

ing in  the  city  of  Dresden,  German}-, 
provides  a  very  convenient  and  effective 
method  of  forwarding  baggage,  parcels 

and  general  merchandise  between  dis- 
tributing points  along  the  line.     Much 

Deadly  Scorpion  of  Peculiar  Variety  Found 
in  a  Bunch  of  Bananas 

was  recently  received  in  a  Duluth,  Minn., 
commission  house  in  a  consignment  of 
bananas. 

The   stinger   and    poison    bag    can    be 

.r^cV'rA    1    -V 
"-"■^ 

^kM 
-  -1      -      3 

fm ^=2^      £sa 
Delivering  Goods  by  Trolley  in  Germany 

s  sort  of  delivery  work  is  done  by 
impany  through  the  agency  of  a 
1  baffsaee  ear  attached asa  trailer. 
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ELEVATING  A  TOWN  BY 
HYDRAULIC  POWER 

Cities  have  been  known  to  tear  down 
their  hills  and  level  them  off  by  means  of 
hydraulic  power  after  the  fashion  of 
hydraulic  gold  mining,   Seattle,  Wash., 

raised,  as  well  as  the  plank  walks  and 
roadways.  Vacant  lots  Were  cleared  of 
trees  and  undergrowth  (a  regular  jungle) 
at  an  average  cost  of  80  dollars  an  acre 
and  the  cuttings  were  burned  on  the 

ground. The  Tacoma  Dredging  Company  holds 
the  contract. 
The  six  large 

cutter  knives 
of  its  24  inch 
electric  dredge 

are  able  to  ex- 
cavate 10,000 

cubic  yards  of 
dirt  in  twelve 
hours.  Two 

500  horsepow- 
er motors 

pump  this  dirt with     80     per 

and 
Ore. 
ble 
But 

Portland, 

being  nota- 
instances. 

the  city  of 
Aberdeen,  Wash., 

is  exactly  revers- 
ing this  process 

and  is  elevating 
its  level  by  the 
hydraulic  process. 
All  one  side  of  the 

town,  250  acres,  is  being  filled  by  the 
pumping  of  sand  and  water  from  the  bed 
of  the  Chehalis  River,  the  intention  being 
to  raise  the  whole  level  of  the  town  above 

all  possible  danger  of  overflow  during  the 
high    tides. 

For  this  fill  1,750,000  cubic  yards  of 
dirt  will  be  required  and  the  preparatory 
work  has  been  of  no  mean  proportions. 
Over  900  buildings  and  houses  have  been 
raised  from  one  to  ten  feet,  old  sawdust 
fillings  removed,  all  sewers  and  manholes 

A  Stream,  20  per  cent  Dirt  and  80  per  cent  Water,  Gushes  out  and  Engulfs  the  Land  in  a 
Black  Devastation 

cent  of  water  through  the  large  pipes  and 
discharge  it  in  a  great  river  of  mud  that 
seems  about  to  engulf  the  country  in  a 
black  destruction;  but  the  water  soon 
flows  away,  leaving  behind  a  level  and 
solid  fill,  for  the  sediment  left  by  the 
water  compacts  even  more  closely  than 
ordinary  earth. 

The  enormous  power  of  this  great  elec- 
tric dredge  has  brought  up  much  besides 

silt — stones,  branches  of  trees,  live  fish, 
and,  it  is  even  whispered,  human  bones. 
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ATTACKED  BY  "  THE  LITTLE  ICE 

DEVILS  " 
One  cold  winter  morning  a  freighter 

steamed  into  one  of  the  harbors  of  the 
Great  Lakes  with  a  strange  story. 

Aboard  of  her,  besides  her  own  comple- 
ment, was  the  entire  crew  of  a  boat  which 

had  sunk  and  in  the  sinking  of  the  boat 

water  that  the  waves  were  lapping  the 
deck. 

Sailormen  cite  this  incident  as  an  at- 

tack by  the  "Little  Ice  Devils,"  while,  in 
technical  parlance  it  would  be  termed 
frozen  spindrift  or  spoondrift.      But  the 
name  given  by  the  seafarers  seems  much 
more  appropriate.     Every  winter   ships 
crawl  into  harbor  under  staggering  loads 

of  frozen  spray  and  num- 
l    bers  of  them  do  not  reach 

port  at  all.     It  is  a  slow, 

1     insidious  death — a  parasite 
which  cannot  be  shaken  off. 

Up  in  Lake  Superior 
j     where  the  temperature  often 

drops  to  45  to  50  degrees 

]     below  zero,  ice  forms  with 
-:     startling  rapidity.     If   the 

wind  is  blowing  across  the 

.  „;  j     bow,  ice  forms  only  on  that 

Sailormen  Call  this  an  Attack 

of  "The  Little  Ice  Devils" 

and  rescuing  of  the  men 
lay  the  strangeness  of  the 
story. 

The  ship  which  sunk 
had  sailed  out  of  Duluth 

with  a  cargo  of  packet 
freight  for  Buffalo  and 
had  encountered  rough 
seas  and  a  strong  head 
wind.  Each  time  a  wave 
would  break  over  her 
bows  the  wind  would 

carry  it  up  and  over  her 
until  layer  after  layer  of  ice  froze  and  soon 
formed  a  solid,  cumbersome  mass.  The 
freighter  sank  lower  and  lower  into  the 
water  and  finally  the  situation  became 
so  dangerous  that  distress  signals  were 
sent  out. 

A  passing  vessel  in  response  to  the 
frantic  tooting  put  on  all  steam  to  reach 

the   waiting   boat — now   so   low   in    the 

side  sometimes  to  such  an  extent  that  the 

boat  will  nearly  capsize.  After  a  long  run 
it  is  no  uncommon  procedure  to  chop  the 
wheelsman  out  of  the  pilot  house. 

A  new  insulator  for  use  in  electrical 
work  is  made  by  condensing  phenol  and 
formaldehyde.  It  is  said  to  resemble 

Japanese    lacquer. 
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THE  METER 

In  recent  years  the  metric  system  has 
made  rapid  advances  in  the  United  States. 
Our  fundamental  unit  of  length,  the  yard, 

is  legally  defined  as  3600/3937  of  the  in- 
ternational meter;  in  events  like  the 

Olympic  games  the  100  meter  dash  has 
displaced  the  100  yard  dash;  owners  of 

The  International 

Prototype  Meter 

wireless  outfits  measure  wave  lengths  in 
meters;  scientists  invariably  employ  the 
meter  with  its  divisions  and  multiples; 
Porto  Ricans  and  Filipinos  use  the  meter 
where  we  employ  the  yard;  and  so  on 
indefinitely.  As  a  consequence  the  meter, 
for  which  the  system  is  named,  is  of 
increasing  interest  to  us. 

The  meter  illustrates  man's  most  earn- 
est and  most  nearly  successful  attempt  to 

establish  an  invariable  standard.  It 

originated  at  the  time  of  the  French 
Revolution.  At  an  international  con- 

vention held  in  1790,  working  plans  for 
the  establishment  of  an  accurate  standard 

of  length  were  formulated.  Previous 
standards  based  on  natural  objects  had 

always  proved  variable;  but  it  was  be- 
lieved that  the  distance  from  the  equator 

to  the  pole  is  absolutely  constant,  and 
that  some  fraction  of  this  distance  would 

serve  for  the  length  of  the  proposed 
meter. 

An  arc  of  ten  degrees  along  the  meridian 

passing  through  Paris  was  actually  meas- 
ured with  the  utmost  precision.  In  1799 

another  international  convention  decided 
that  the  meter  should  be  1/10,000,000  of 
the  distance  from  the  equator  to  the  pole 
on  this  meridian .    A  standard  meter  made 

of  platinum  was  prepared  and  form- 
ally adopted.  But  later  measurements 

showed  that  mistakes  had  been  made,  and 
that  the  standard  meter  was  too  short. 

(According  to  the  best  modern  measure- 
ments, the  distance  is  10,000,880  meters.) 

It  was  then  decreed  that  the  meter  should 
be  the  distance,  at  the  melting  point  of 

ice,  between  the  ends  of  the  bar.  Touch- 
ing the  ends  was  prohibited  by  law;  yet 

in  some  way  they  became  dented,  making 
the  standard  length  somewhat  uncertain. 

Modern  needs  demand  more  accurate 

standards,  so  in  1872  another  inter- 
national convention,  attended  by  repre- 

sentatives of  30  nations,  met  in  Paris. 
It  was  decided  that  the  new  standards 

should  be  made  of  an  alloy  containing  90 
per  cent  platinum  and  ten  per  cent 
iridium.  This  alloy  is  difficult  to  prepare, 

but  it  has  a  fine  grain  and  resists  the  cor- 
roding action  of  air  to  a  high  degree. 

After  ten  years  the  alloy  was  ready; 
and,  in  1889,  31  meters  made  from  it  were 
formally  approved.  One  of  these,  the 
general  shape  of  which  is  shown  in  the 
diagram,  is  called  the  International 

Prototype  Meter.  The  meter  is  the  dis- 
tance, at  the  temperature  of  the  melting 

point  of  ice,  between  two  microscopic  lines 
engraved  near  the  ends.  This  one  is  kept 
at  Sevres,  a  suburb  of  Paris,  in  a  triply 
locked  vault  which  cannot  be  opened 
oftener  than  once  a  year. 

Each  country  that  signed  the  agree- 
ment to  establish  and  maintain  a  perma- 

nent International  Bureau  of  Weights  and 
Measures  was  given  two  of  the  other  30 
meters  prepared.  Those  numbered  21 
and  27  were  allotted  to  the  United  States. 

Though  these  are  of  the  same  form  and 
careful  construction  as  the  international , 
standard,  they  have  small  errors.  As 
determined  by  784  comparisons,  number 
21  is  about  1/10,000  of  an  inch  too  long 
and  number  27  about  1/16,000  of  an  inch 
too  short. 

President  Harrison  received  the  two 

meters  January  2,  1901.  They  were  at 
once  deposited  in  the  Office  of  Standard 
Weights  and  Measures,  but  later  were 
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turned  over  to  the  United  States  Bureau 
of  Standards,  which  was  established  in 
1901.  In  1893  our  yard,  for  lack  of  a 
worthy  and  reliable  standard,  was  de- 

fined by  an  executive  order  as  3600/3937 
of  the  international  meter. 

METEOROLOGICAL  PLANTS 

Naturalists  have  observed  in  the  be- 
havior of  plants  and  animals  many  signs 

which  enable  them  to  foretell  the  weather. 

The  appearance  of  some  of  the  common 
wild  plants  on  the  approach  of  rain  is 
shown  in  the  illustrations  taken  from  La 

Nature.  It  will  be  noticed  that  although 
most  of  them  tend  to  close  up  both  leaves 

(1)  Cowslip;  (2)  Clover;  (3)  Oxalis;  (4)  Convolvulus; 
(5)  Lettuce.  (P  Indicates  Plants  During  Rain;  S,  During 
Fine  Weather) 

and  flowers  when  rain  or  storm  is  near,  the 

flowers  of  the  lettuce,  on  the  contrary, 
open  at  that  time. 

i 
^\ 

WARNING   FOR  THE   POISON 
BOTTLE 

Ordinarily  a  red  label  is  used  for  bottles 
containing  poisonous  substances,  but  even 
here  a  mistake 
may  be  made, 

especially  in  an 
obscure  place 
or  in  the  night. 
It  will  be  quite 

impossible  to 
make  a  mis- 

take by  taking 
the  following 

simple  precau- tion which 

consists  of  at- 
taching a  very 

small  sleigh 
bell  of  the  common  kind  either  to  the 
cork  or  hanging  it  about  the  neck  of  the 
bottle. 

■QRiuiru^iruTWi? 

fesl 

Poison  Bottles  Fitted  with 

Simple  Alarm 

PROJECTILE  BECOMES  A  SEARCH- 
LIGHT 

Coast  artillery  officers  of  the  United 
States  army  propose  to  experiment  with 
a  recent  German  invention  of  illuminat- 

ing projectiles  that  are  intended  to  re- 
place electric  searchlights  on  war  vessels. 

The  projectile  filled  with  calcium  carbide 
and  provided  with  a  special  mechanism 
is  thrown  on  the  water  by  a  cannon.  As 
the  projectile  is  lighter  than  the  water,  it 
is  submerged  after  striking  the  water 
only  for  a  short  time  and  it  is  filled  with 
water  through  a  tube.  Acetylene  gas  is 
produced,  which  is  ignited  automatically. 
The  illumination  of  one  of  these  pro- 

jectiles is  3,000  candlcpower,  and  the 
combustion  lasts  several  hours. 

It  is  believed  that  such  a  projectile  is 

worthy  of  experiment  in  our  coast  de- 
fense and  if  it  can  be  thrown  to  the 

vicinity  of  a  target  at  long  range,  it  bids 
fair  to  yield  illumination  for  night  firing 
of  battleships  at  ranges  beyond  6,000 
yards  superior  to  that  from  electric  pro- 

jectors located  on  shore,  whose  effective 
[ighl    diminishes  rapidly  at   long   range 



Iron  Making  Among  the  Savages 
By  W.  ROBERT  FORAN 

You  may  see  iron  being  smelted  in 
Central  Africa  to-day  in  a  manner  so 
very  simple  that  you  are  forced  to  the 
belief  that  it  is  the  method  of  prehistoric 
mankind,  before  the  days  of  the  dawn  of 
history.     Long  before  the  advent  of  the 

collection  and  iron  smelting,  as  zealously 
as  a  most  carefully  guarded  state  secret, 
yet  occasionally  they  have  permitted  a 
few  white  men  to  observe  their  industry. 
It  is,  however,  a  very  difficult  matter  to 
make  them  even  consider  the  lifting  of 

Washing  the  Iron  Bearing  Sand  at  the  Side  of  a  Stream 

Interior  of  a  Native  Blacksmith's  Shop  where  Ore  Smelt- 
ing and  Sword  Making  are  Performed 

Natives  Drying  a  Pile  of  Washed  Sand  on  Top  of  a 
Smooth  Faced  Rock 

A  Native  Furnace  for  Smelting  Ore;  View  from  Above 

white  man  in  Africa,  the  black  races  could     the  veil  of  secrecj^.     I  consider  myself 
make  better  iron  than  the  white  man  could     extraordinarily  fortunate  to  have  had  the 
bring  them.  opportunity  of  seeing  for  myself  their 

They  guard  their  secret,  both  of  iron     methods  and  actually  watching  them. 
920 



POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 921 

The  winning  of  the  iron  is  done  by  the 
women  and  children  from  the  iron  bear- 

ing sand  of  certain  rivers.  They  will 
select  a  spot  by  the  side  of  a  stream  where 
the  ground  is  hard,  or  some  place  in  the 
course  of  a  channel  in  a  stream,  and  make 
a  shallow  pan.  Its  shape  is  somewhat 
like  that  of  a  scallop  shell.  Its  dimensions 
are  three  by  two  feet.  At  the  point  where 
the  hinge  of  the  shell  would  be,  and  for 
two  feet  on  either  side,  they  build  a  wall 
a  few  inches  high  of  sticks  and  grass, 
leaving  an  opening  about  nine  inches  wide 
in  the  middle.  This  opening  is  then  tem- 

porarily closed  with  a  separate  wisp  of 
grass. 

Making  a  pile  of  about  ten  quarts  of 
iron  bearing  sand  at  the  end  of  the  pan 
farthest  from  them,  and  standing  with  one 
foot  outside  of  the  grass  gate  and  the 
other  in  the  stream,  they  will  take  half 
a  gourd  in  their  hand  and  begin  work. 
Holding  the  gourd  by  its  neck,  they  will 
scoop  up  the  water  and  dash  it  against  the 
face  of  the  pile  with  a  rapidity  and  ac- 

curacy that  is  obviously  the  outcome 
of  constant  practice.  The  water  flows 
away  in  a  steady  stream,  turbid  with  the 
lighter  materials  in  suspension.  The 
larger  pieces  are  lightly  flaked  out  of  the 
pan  with  the  finger  tips  as  the  workers 
pause  from  time  to  time  in  their  labors. 
They  continue  this  process  until  most  of 
the  pile  has  disappeared.  The  sand  now 
covers  the  floor  of  the  pan,  and  has 
assumed  a  much  darker  color,  owing  to 
the  proportion  of  ore  mixed  with  it. 
Again  it  is  piled  up  at  the  same  spot  in 
the  pan,  and  the  process  is  repeated. 
From  time  to  time  they  lift  the  wisp  of 
grass  that  closes  the  opening  in  the  little 
fence  and  scrape  up  with  their  hands  the 
rich  deposit  accumulated  in  front  and 
beneath  it,  as  also  that  which  covers  the 
floor  of  the  pan. 

This  process  of  alternately  piling  and 

washing  is  repeated  some  half-dozen 
times.  When  the  iron  grains  spread  over 
the  floor  of  the  pan  fairly  mask  by  their 
black  color  any  sand  mixed  with  them, 

they  scrape  up  and  put   into   the   halt- 

gourd  what  they  have  obtained,  and 

moving  knee-deep  into  the  stream,  pro- 
ceed to  give  it  the  final  washing. 

Repeatedly  they  stir  the  contents  of 
the  gourd  with  their  hands,  adding  more 
water  and  pouring  it  away  until  it  comes 
off  perfectly  clear.  The  result  is  a  wet 
mass  of  black  sand  which  is,  to  describe 
it  accurately,  a  magnetic  ore.  It  is  a 
mixture  of  quartz  grains  and  magnetite. 
This  wet  sand  is  at  once  spread  out  on  a 
flat  rock  to  dry,  and  is  then  poured  into 
a  gourd  bottle  ready  to  be  carried  home. 
To  gain  a  pint  of  well  cleaned  ore  would 
take  a  woman  about  an  hour. 

The  iron  smelters  are  blacksmiths, 
some  half-dozen  in  number,  who  live  in 

the  neighborhood  of  the  "iron  quarry." 
The  furnace  or  hearth  is  made  by  a  hole 
in  the  ground  lined  with  clay,  similar  to 

that  of  which  pots  and  bellows'  nozzles 
are  made.  Its  shape  is  that  which  a 
round  bowl  assumes  when  laterally  com- 

pressed and  reduced  in  diameter  by  one 
half;  the  edge  becomes  depressed  at  the 
extremities  of  the  long  axis,  forming,  as 
it  were,  two  spouts,  whilst  the  sides  rise  up 
considerably  above  the  level.  The  fire- 

clay lining  is  brought  well  over  the  edge, 
forming  a  convex,  wide  border  all  round. 
The  interior  of  the  furnace  has  the  form 

of  a  blunted  cone,  laterally  flat.  The 
substance  of  the  clay  forming  the  lip  is 
about  two  inches  thick.  Over  the  whole 

is  thrown  a  well  built  permanent  roof — 
a  circular  hut  without  sides  and  about 
fifteen  feet  in  diameter. 

The  bellows  consist  of  a  cone,  or  fool's 
cap,  of  sewn  goat  skins,  four  feet  long  and 
six  inches  in  diameter  at  the  larger  end 
Into  the  apex  is  whipped  a  carved  wooden 
pipe  six  inches  in  length.  This  pipe,  when 

the' bellows  are  in  use,  is  securely  pegged 
down  to  the  ground,  and  over  its  extrem- 

ity is  loosely  fitted  the  expanded  end  of 

another  pipe  made  oi  pottery.  This  i-~ 

three  feet  long  and  (he  size  of  a  man's wrist.  It  rests  on  the  lip  of  the  hearth, 
with  its  nose  directed  somewhat  down- 

wards, lis  v\\(\  is  buried  half  beneath 
the  mass  of  charcoal  thai  covers  the  top 
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of  the  hearth,  but  the  nose  alone  is  in 
great  heat.  This  gives  a  very  intense 
heat  when  worked. 

They  also  use  the  usual  hammer  and 
tongs  of  a  blacksmith.  The  blast  of  heat 
in  the  furnace  is  kept  up  all  day,  and  at 
night,  or  rather  at  sundown,  the  melted 
ore  is  left  in  the  hearth  to  cool  off.  Next 

day  all  loose  charcoal  is  removed.  A 
little  water  is  sprinkled  on  it;  a  rope  of 
green  banana  leaf  midribs  is  slipped 
beneath  the  mass,  and  depressed  to 
capsize  it.  More  water  is  then  sprinkled 
on  it,  and  the  smith  and  his  crew,  with 
round,  water  worn  boulders  in  their 
hands,  proceed  to  knock  it  into  pieces. 
The  slag  is  distributed  through  the  mass 
as  it  has  flowed  in  the  smelting,  whilst 
the  pure  iron  has  similarly  run  together 
into  small  lumps.-  The  resulting  product 
is  a  very  pure  form  of  steel. 

PORTABLE  THRESHING  OUTFIT 

A  Skowhegan,  Me.,  man  has  combined 

a  threshing  machine  with  a  gasoline  en- 
gine so  that  the  outfit  moves  about  by  its 

own  power,  the  separator  being  built  on  a 
jigger  of  the  four  wheeled  delivery  cart 
style.  In  moving  the  machine  from  place 
to  place  the  rate  of  travel  is  about  four 
miles  per  hour  and  in  operation  it  threshes 
grain  faster  than  with  the  old  fashioned 
horse  power  threshing  machine. 

DRINKING  FOUNTAINS  450    FEET 
UNDERGROUND 

We  do  not  ordinarily  associate  the  two 
ideas  of  deep  mines  and  highly  developed 
sanitation  together,  but  here  is  a  mine 

Four-Hundred-Fifty  Feet  under  Ground 

in  the  rough  ' '  Iron  Country ' '  of  the  Lake 
Superior  district  that  really  is  an  exponent 
of  modern  thought. 

For  the  convenience  and  health  of  the 

miners  ■ —  and  they  are  a  husky  lot  — 
the  Oliver  Mine  has  installed  sanitary 
drinking  fountains  of  the  most  approved 

Threshing  Outfit  of  Small  Capacity  but  Portable  and  Extremely  Easy  to  Handle 
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type.  Incidentally,  the  picture  shows  an 
extension  tunnel  reinforcement  of  con- 

crete and  steel  in  preference  to  the 

customary  timbering.  The  "Oliver"  is 
the  only  iron  mine  so  protected. 

ARE  WE  DESECRATING  THE  RED 

MAN'S  RIVERS? 

Years  ago  the  Chippewa  Indian  pad- 
dled his  canoe,  fished  for  trout,  shot  deer 

and  moose  and  erected  his  wigwam  along 
the  same  Kaministiquia  River  that  has 
recently  been  partly  diverted  through 
concrete  flumes  to  a  squat,  concrete 
structure  on  the  lower  bank.  Here,  now, 
incessantly  humming,  tremendous  engines 
transmute  the  energy  of  the  sparkling, 

foaming  water  into  electricity  and  pro- 
ject it  many  miles  through  copper  wires 

to  the  cities  on  Thunder  Bay — for  the 
sordid  cause  of  dollars. 

There  is  something  discordant  in  the 

thought  which  bears  analysis,  and  un- 

doubtedly many  will  say:  "That  is 
desecrating  Nature." 

Whether  or  not  the  statement  is  true 

depends  upon  the  point  of  view.  Modern 
tendencies  are  more  or  less  along  indus- 

trial lines.  But  in  these  activities,  in  a 
busy  scene  along  the  quay  or  in  railroad 
yards,  or  in  a  ponderous  dredge  grubbing 
in  Panama,  there  is  much  to  excite  the 

artistic  mind — great  artists  have  seen 
in  these  things  great  pictures.  There  is 
something  romantic  in  the  setting  of  a 

great  machine  of  any  kind  in  the  wil- 
derness; a  logging  engine  among  dis- 

ordered timber,  a  locomotive  in  a  deep 
ravine,  or,  to  bring  the  matter  to  the 

present,  a  hydro-electric  plant  on  the 
banks  of  a  fast  stream  far  away  in  the 
wilderness  to  send  its  pulsating  energy 
back  to  the  abodes  of  man. 

The  Chippewas  with  their  barbarous 

picturesqueness  are  passing.  Their  won- 
derful country  is  changing  into  another 

no  less  picturesque,  but  of  a  more  peace- 
ful variety:  golden  fields  of  grain  and 

thriving,  industrious  cities.  It  is  none 

the  less  fitting  that  grim,  business-like 
concrete    structures    should    spring    up 

Electric  Power  Plant  in  the  Wilds  of  the  Kaministiquia  Valley  which  Sends  Current  many  Miles  to  the  Cities  on  Thunder  Bay 
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along  the  streams,  and,  by  the  mysterious, 
magic  force  concealed  within,  produce 

from  the  silvery  water  an  invisible,  re- 
sistless power  to  drive  the  wheels  of 

industry. 

SAWING  THE  PONT  NEUF  IN  PARIS 

Recently  it  became  necessary  to  cut 
into  the  Pont  Neuf  at  Paris  for  the  pur- 

pose of  laying  electric  cables  from  a  power 
plant  situated  on  one  bank  of  the  river 

means.  The  use  of  explosives  was  not 
practical  on  account  of  the  danger  of 

destroying  the  whole  bridge;  consequent- 
ly the  contractors  had  recourse  to  the  use 

of  the  helicoidal  saw,  which  is  'a  device 
consisting  of  an  endless  cord  composed  of 
three  steel  wires  twisted  together,  the 
cord  being  fed  with  sand  and  water  and 
drawn  along  the  stone  to  be  cut.  The 
illustration,  reproduced  by  courtesy  of 
La   Nature,  gives   a   better   idea  of  the 

Helicoidal  Saw  Used  in  Cutting  Through  the  Pont  Neuf  in  Paris 

and  supplying  street  car  lines  on  the  other. 
This  bridge,  although  built  in  1605,  is 
still  called  the  New  Bridge,  and  is  con- 

structed very  substantially  of  stone 
cemented  together  with  concrete.  For 
a  part  of  the  distance,  that  is  to  say  as  far 
as  the  statue  of  Henry  IV,  the  work  pre- 

sented no  difficulty,  as  the  necessary 
trenches  could  be  made  by  ordinary  means 
of  excavation;  beyond  that  point,  as  far 
as  the  right  bank,  a  distance  of  nearly  400 
feet,   it   was   necessary   to   adopt   other 

method   of   operation   than    would    any 
description. 

Altogether  3,610  electric  vehicles  are 
registered  in  the  State  of  Ohio.  Of  this 
number,  Cleveland  leads  off  with  1,838, 
and  other  cities  have  the  following: 
Columbus,  459;  Toledo,  367;  Cincinnati, 
238;  Youngstown,  116,  and  Akron,  99. 
The  electric  vehicles  make  up  approxi- 

mately six  per  cent  of  the  total  number 
of  automobiles  in  the  State. 
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AERIAL  LINER 

Sheltered  cabins  in  aeroplanes  are 
bound  to  come  sooner  or  later,  and  a 
Russian  inventor  is  the  first  to  succeed  in 

this  field.    The  Sykorsky  "Grand "  is  the 

THE  LIGHT  OF  CRYSTALS 

Not  all  diamonds  shine  in  the  dark  after 

exposure  to  sunlight  or  electric  light,  but 
some  do  shine  to  a  remarkable  degree. 
A  diamond  rubbed  with  a  woolen  cloth, 

The  Sykorsky  Biplane  with  a  Car  for  Seven  Passengers 

name  of  the  new  airship  which  is  the  in- 
vention of  M.  Sykorsky.  It  has  already 

made  a  flight  of  64  minutes  carrying  seven 
passengers  in  the  cabin,  j 

The  machine  does  not  differ  greatly 
from  the  ordinary  biplane  except  that  it 
is  larger.  In  front  of  the  planes  a  cabin 
with  a  roof- and  glass  sides  projects  in 
which  the  pilot  and  passengers  can  sit  or 

move 'about  as  they  please. 
Doubts  were  at  first  expressed  by  the 

Russian  authorities  as  to  the  practicabil- 
ity of  the  machine,  but  official  trials  were 

carried  out  in  the  presence  of  a  commis- 
sion of  experts  and  the  machine  was 

acquired  for  the  Russian  army.  Recent  1  y 
M.  Sykorsky  was  commanded  to  fly  the 
machine  before  the  Czar. 

or  against  a  hard  surface,  will  sometimes 
shine  brilliantly.  The  emission  of  light  is 
a  property  belonging  to  many,  if  not  all, 
kinds  of  crystals. 

There  is  found  at  Hastings,  on  the 
Hudson  River,  a  variety  of  white  marble 
which  gives  out  a  flame  colored  glow 
when  pounded,  and  bright  flashes  when 
scratched  with  steel.  In  northern  New 
York  there  is  a  kind  of  stone,  known 

locally  as  "hell-tire  rock,"  which  exhibits 
bright,  sulphur  colored  streaks  when 
scratched  in  the  dark.  Pieces  of 

quartz  rubbed  together  exhibit  brilliant 
Hashes,  sometimes  bright  enough  to 

illuminate-  the  hands  of  the  person  holding 
them.  Smoked  quartz  and  oilier  varieties 
sometimes  show  a  similar  phenomenon. 
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FIGHTING  FOREST  FIRE   BY  THE  GOLDEN  GATE 

The  inhabitants  of  the  large  cities 
located  on  the  shores  of  San  Francisco 

Bay  witnessed  an  unusual  spectacle 
when  the  beautiful  wooded  slopes  of  Mt. 

Two  Artillerymen  from  Fort  Baker  Watching  the  Flames 
Render  Futile  a  SO  Foot  Back  Fire  Trail  1 !  i  Miles  Long 
which  They  had  Aided  in  Cutting 

Tamalpais  were  swept  for  five  days  and 
nights  by  a  forest  fire  of  unknown  origin. 
The  smoke  of  the  conflagration  at  one 
time  rose  directly  upward  with  the  cone 
shaped  peak  for  a  background,  giving  the 
latter  a  wonderfully  realistic  appearance 
of  a  living  volcano. 

The  fire  undoubtedly  started  from  the 

proverbial  cast-away  cigarette  thrown 
from  a  coach  of  a  train  of  the  "crookedest 

railroad  in  the  world,"  the  mountain 
scenic  railway  winding  upward  to  the 

summit  through  beautiful  wooded  can- 

yons thickly  studded  with  commuters' 
summer  home  bungalows  among  the  big 
redwood  trees.  The  flames  soon  got 
beyond  control  and  advanced  on  the 
towns  of  Mill  Valley,  Lockspur,  Corte 
Madera  and  others  with  such  speed  and 
volume  as  to  bring  out  over  3,000  fire 
fighters  to  combat  them  by  means  of  back 
fires  and  the  cutting  of  wide  check  paths. 

The  photographer  who  took  the  photo- 
graphs herewith  was  trapped  by  the  fire 

near  sundown  along  with  several  com- 
panies of  soldiers  when  a  swift  afternoon 

breeze  suddenly  made  an  inferno  out  of 
a  slumbering  line  of  fire  almost  conquered. 
Escape  was  made  only  by  climbing  the 
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Flames  When  Photographed  Were  Consuming  about   1,000  Acres  per  Hour.     The  Column  of  Smoke  at  the  Right  was 
from  Another  Fire  Only  Two  Miles  Away  from  the  Government  Preserve  of  Big  Redwood  Trees 

mountain  after  dark.  It  was  two  days 

and  a  night  before  he  reached  "bread  and 
butter  and  the  pump  "  again,  still  packing 
a  burden  in  the  form  of  a  suitcase  con- 

taining a  50  pound  camera  outfit  which 
he  had  been  compelled  to  carry  over  the 
up-and-down  distance  of  fifteen  miles. 

THE    PROOF    OF    THE    PUDDING 

The  best  answer  to  all 

the  arguments  ■  pro  and 
con  about  the  use  of  elec- 

tricity in  power  transmis- 
sion is  to  be  found  in  the 

fact  that  those  who  once 

use  kit  stick  to  it.  They 
not  only  use  electric 
motors  but  they  use  more 
of  them.  When  a  man 

goes  from  a  general  drive 
to  smaller  group  drives 
he  never  goes  back  again 
to  the  general  drive,  but 
usually  he  goes  a  step 
further  to  individual 
drives.  Once  a  man  takes 

up   individual    drives  he 

sticks  to  the  idea  and  extends  it  further. 

In  other  words,  it  is  seldom  that  one  can 
find  any  retrogression  in  the  matter  of 
electric  transmission.  Right  here  is  the 
proof  of  the  pudding,  in  the  fact  that  the 
users  of  electric  motors  keep  using  them 
and  when  they  start  to  dividing  them  tip 
into  small  units  they  keep  dividing  them 
and  working  steadily  toward  the  point  of 
individual  units  for  each  machine. 

Dusk  Settled  upon  One  Scene  at  the  Fii 



ack   Frost's    Modern 
Competitor 

Some    Impressions    Gathered    at    the 
International  Refrigeration  Exposition 

Dr.  John  Gorrie,  Inventor  of 
the  Ice  Machine 

In  1850  a  guest 
at  the  Mansion 

House,  Apalachi- 
cola,  Fla.,  wa- 

gered a  basket  of 
champagne  that 
he  could  furnish 

ice  made  in  -the 
dining  room  of  the 
hotel  for  a  banquet 
the  following  day 

and  he  won  the  bet.  The  guest  was  M. 
Rosen  of  Paris,  who  assisted  Dr.  John 
Gorrie,  the  inventor,  to  perfect  the  first 
ice  machine,  and  Dr.  Gorrie  at  that  time 

was  known  to  the  New  York  papers  as  "  a 
crank  down  in  Apalachicola,  Fla.,  who 

says  he  can  make  ice." 
Dr.  Gorrie  would  have  stood  aghast  at 

the  array  of  ice  making  machines  and  the 
vastness  of  the  ice  and  refrigeration  in- 

dustry that  the  recent  International  Re- 
frigeration Exposition  in  Chicago  re- 

vealed. 

"Slide  in,"  the  admonition  upon  the 
advertising  for  the  Exposition  was  no 

attempt  at  slang, "for  every  visitor  upon 
surrendering  his  ticket  at  the  entrance 
found  a  miniature  lake  of  artificially 
frozen,  glary  ice  to  be  crossed  before  a  less 
precarious  footing  could  be 
reached. 

While  electricity  provid- 
ed general  illumination  and 

scores  of  ozone  machines 
distributed  about  the  build- 

ing purified  the  air,  the 
electric  sign  was  generally 
absent.      Metal     pipes 

Freezing   Temperature   of   the   Pipes 
Seizes  Moisture  froTn  the  Air  to 

Form  a  Frost  White  Fountain 

formed  into  letters  set  against  a  black 
background  and  carrying  freezing  fluid 
seized  the  moisture  from  the  air  and  con- 

gealed it  into  a  coating  of  hoarfrost  about 
the  pipes  and  these  cold,  white  signs 
served  also  to  demonstrate  the  refriger- 

ating machine  to  which  they  were  con- 
nected. One  company  used  a  frosty  pipe 

railing  about  its  booth. 
While  the  subject  of  refrigeration  may 

seem  technical,  the  layman  found  plenty 
of  real  devices  and  machines  to  hold  his 

attention.  The  slow  turning  of  the  pon- 
derous   wheel    of    a    big    engine    called 

928 
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attention  to  an  ice  machine  which  it 

operated  and  with  which  a  solid  mass  of 
ice  as  big  as  a  good  sized  story  and  a  half 
cottage  could  be  made  from  water  in  24 
hours. 

The  Meltedice  water  cooler  is  a  decided 

innovation  and  offers  a  means  for  using 
the  water  of  melted  ice,  of  which  John  C. 
Sparks,  water  expert  of  New  York  City, 

says,  "A  more  extensive  use  of  ice  as  a 

Group  Made  of  Frozen  Butter  Showing  Battle  Between  an  Eskimo  and  a  Life  Size  Polar  Bear 

The  Department  of  Agriculture  with  a 
car  equipped  with  a  gasoline  engine  and  a 
mile  of  piping  demonstrated  a  plant  for 
cooling  refrigerator  cars  after  loading. 
It  requires  about  48  hours  for  ice  to  chill 

a  carload  of  warm  fruit  down  to  40°  F. 
at  which  it  should  be  held  during  transit. 

The  demonstration  car  showed  how  quick- 
ly cooling  can  be  accomplished  by  forcing 

artificially  made  cold  air  through  the 
loaded  car.  The  car  is  then  iced  and  the 

ice  lasts,  instead  of  melting  quickly  as 
when  placed  in  a  car  of  warm  fruit. 

Then  there  was  the  device  with  the 

long  name,  the  Multithermograph,  which 
marks  down  upon  a  record  paper  the 
temperature  at  six  different  points  every 
three  minutes,  each  in  a  different  color. 
The  instrument  is  connected  by  wires  to  a 
coil  of  fine  wire  (resistance  thermometer) 
at  each  point  and  the  current  through  the 
coil  varies  according  to  the  temperature 
about  it  and  this  causes  the  little  needle 

at  the  paper  to  make  its  mark  accord- 
ingly- 

drinking  water  would  aid  in  the  reduc- 
tion of  typhoid  fever  and  make  a  useful 

and  easily  attainable  extra  supply  of  safe 
drinking  water  within  the  reach  of  every 

Model  of  the  Original  K 
Dr.  Gorri 
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Food  under  Refrigeration  in  a  Car  Having  Glass  Sides 

one."  The  cooler  is  a  large,  glazed  stone, 
double  vessel  with  a  hermetically  sealed 
air  space  on  the  sides. 

But  of  all  exhibits  the  one  that  brought 
the  subject  of  refrigeration  home  to 

mother's  pantry  and  eliminates  the  ice 
man,  is  the  electric  motor  driven  outfit 
that  can  be  installed  on  any  refrigerator. 

A  small  brine  tank,  coils,  etc.,  are  pro- 
vided, the  whole  equipment  being  simple 

Multithermograph  which  Records  on  Paper,  Every  Three 
Minutes,  the  Temperature  at  Each  of  Six  Distant  Points 

and  operated  from  the  ordinary  lighting 
circuit. 

"In  September  the  Christmas  turkeys 
for  the  United  States  soldiers  stationed 

in  the  Philippine  Islands  were  shipped," 
said  the  expert  in  attendance  at  the 
government  exhibit  which  included  per- 

ishable products  from  cheese  to  old  hen 
turkeys  in  cold  storage.  A  sample  card 

on  a  case  of  mackerel  read  "Caught  off 
Cape  Cod,  Oct.  17,  1912.  Washed  in  salt 

water.  Frozen  at  0°  F.  Held  at  10°  F. 
in  Mass.  Shipped  to  New  York  under 

refrigeration.  Held  in  New  York  at  10° 
F.  until  March  3,  1913.  Shipped  to  Chi- 

cago March  3,  1913.  Held  at  Chicago  to 

date  at  10°  F." Government  statistics  show  that  the 

per  cent  of  the  total  yearly  production  of 
the  following  are  placed  in  cold  storage: 
beef,  3.1;  fresh  mutton,  4.1;  fresh  pork, 
88;  butter,  9.6;  eggs,  IS;  and  that  only 
one  half  of  one  per  cent  of  1911  eggs  were 
held  over  to  1913. 

COST    OF  SMOKE   DAMAGE 

Mellon  Institute,  University  of  Pitts- 
burgh, has  issued  its  report  on  the  Pitts- 

burgh smoke  nuisance,  placing  at  $9,944,- 
740  the  damage  done  yearly  in  that  city. 
This  represents  a  per  capita  charge  of 
about  $20.  Innocent  suffer  with  the 

guilty  in  paying  this  tax,  for,  as  estimated 

by  Mr.  John  O 'Conner,  economist  for  the 
investigation,  while  the  loss  to  the 

"smoke-maker"  himself,  due  to  imper- 
fect combustion,  is  but  $1,520,000,  the 

cost  to  individuals  in  laundry  bills 
amounts  to  $1,500,000  and  that  for  dry- 
cleaning  to  $750,000.  Among  other  items 
the  extra  cost  to  stores,  wholesale  and  re- 

tail, is  estimated  at  $3,675,000  per  year. 
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QUEER    CLAMS    INHABIT    ROCKS 

In  the  rocky  ledges  of  the  northwest 
coast  are  to  be  found  curious  clams, 
buried  at  a  depth  of  two  to  six  inches. 
These  are   the  pholas  or   boring  clams, 

Clams  Burrowing  in  Solid  Rock 

often  but  erroneously  called  the  "rock 
oyster."  The  clam  excavates  its  burrow 
by  means  of  its  sharp  shell  and  gains  its 
subsistence  from  the  animalculas  swarm- 

ing in  sea  water.  The  pholas  make  de- 
licious soup  and  are  in  great  demand  by 

epicures. 

LITTLE  IRON  MEN  FOR  SOLDIERS 

A  Copenhagen  inventor  now  comes  out 

with  the  "electric  soldier"  which  is 
intended  to  be  even  more  effective  than 

the  real  soldier,  at  least  in  many  cases, 
and  a  single  row  of  electric  soldiers  drawn 
up  in  line  will  work  great  havoc  among  the 
enemy.  Sunk  in  the  ground  is  a  steel 
cylinder  serving  as  a  base,  and  from  this 
rises  a  second  and  telescoping  cylinder 

somewhat  less  than  a  man's  height. 
Electric  motor  apparatus  causes  the  cylin- 
der  to  rise  out  of  the  ground  in  a  mysteri- 

ous way ,  being  controlled  by  wireless  waves 
coming  from  a  post  placed  several  miles 
away.  Inside  is  an  automatic  gun  which 
delivers  several  hundred  rounds  pointed 
straight  ahead  or  in  different  directions, 

so  that  a  file  of  several  hundred  steel 
soldiers  could  defend  a  position  against 
quite  an  army,  and  it  is  very  difficult  to 
approach  them  in  order  to  destroy  them 
one  by  one  as  would  have  to  be  done,  for 
gunshot  would  not  harm  them. 

AN  AMUSING  FAKE 

One  of  the  amusements  of  expert 
photographers  is  the  double  or  triple 
print,  combining  several  negatives  upon 

one  print.  The  "fake"  here  shown  is 
made  by  printing  from  three  separate 
negatives,  one  of  the  group  in  the  airship 
(a  non-flying  machine  which  is  part  of 
the  studio  property) ,  while  the  landscape 
and  the  child  are  also  taken  on  different 

plates.  The  combination  of  the  three  is 
rather  startling  and  the  illusion  is  clever- 

ly carried  out  by  using  a  negative  slightly 
out  of  focus  for  the  distant  background. 
It  is  interesting  to  note  that  one  of  these 

photographers,  Champion  by  name,  has 

recently  joined  the  ranks  of  the  real  avia- 
tors, and  is  now  flying  a  Bleriot  monoplane 

in  his  home  town,  Long  Beach,  Calif. 

rri 

A  Freak  Photograph 



Batson's  Trans- Atlantic  Flyer BY  JOSEPH  A.  MASSAL 

If  the  dreams  of  a  retired  United  States 

Army  officer  materialize  soon  travelers 

will  enjoy  the  unique  distinction  of  break- 
fasting in  this  country  and  dining  the 

following  day  in  London,  Liverpool  or 
Paris.      Captain    Matthew    A.    Batson, 

The  Batson  Triple-Motored  Aero- 
Yacht  is  the  name  of  this  new  machine, 
and  soon  it  will  be  launched  from  its 

hangar  for  its  first  over  the  ocean  flight, 
which  will  be  made  from  Savannah.  The 

birthplace  of  this  great  new  mechanical 

The  Batson  Aero-Yacht,-  a  Great  Machine,  with  Multiple  Wings  Designed  for 
Great  Stability  and  Carrying  I?ower  Sufficient,  it  is  Hoped, 

for  Trans-Oceanic  Flight 

U.  S.  A.,  retired,  of  Savannah,  Ga.,  has 
invented  an  airship  designed  to  cross  the 
Atlantic  Ocean  in  30  hours  or  less,  and 
carrying  several  passengers. 

bird — for  it  resembles  a  bird  with  many 
wings — is  on  a  little  island  in  the  harbor 
of  Savannah.  Practically  nothing  has 
been  published  of  this  latest  heavier-than- 
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air  machine  and  few  persons  know  of  its 
existence. 

One  of  the  principal  features  of  the 
Batson  machine  is  its  flexible  wings.  It 

has  long  been  recognized  by  men  who 
have  devoted  their  lives  to  the  study  of 

heavier-than-air  machines  that  the  pres- 
ent type  airship,  with  its  rigid  planes,  will 

never  be  able  to  commercialize  the  art  of 

flying,  as  the  sudden  gusts  of  wind  are 
liable  to  careen  the  machine  and  dash  it 
and  its  driver  to  the  earth,  wrecking  the 
machine  and  killing  the  man. 

The  Batson  machine  is  designed  to 
overcome  this  obstacle,  and  its  planes,  of 
which  there  are  a  number,  are  flexible, 
that  is,  will  yield  the  same  as  those  of  a 
bird. 

The  wings  of  the  machine  are  of  a 
peculiar  construction,  and  so  arranged 
that  the  air  currents  will  be  guided  under 
them  inwardly  toward  the  body  of  the 

machine,  where  they  will  be  banked  un- 
der the  base  portion  of  the  wings — which 

is  concave  underneath — and  also  carried 
back  along  the  chassis  in  such  a  way  as  to 
conduct  the  currents  of  air  inwardly  and 

along  the  part  nearest  the  chassis,  thus 
bringing  the  greatest  stress  on  the  part 
where  the  weight  is  carried. 

The  wings  are  so  joined  to  the  machine 
and  so  coupled  together  that  a  single 
pilot  can  increase  or  decrease  the  angle  of 
incidence  of  all  wings  together  or  simul- 

taneously increase  it  on  one  side  and  de- 
crease it  on  the  other  side.  He  can  also 

change  the  angle  of  incidence  of  any  pair 
of  wings  without  disturbing  the  others, 
all  of  which  can  be  done  as  easily  as  chang- 

ing the  speed  of  an  automobile. 
The  mechanism  that  controls  the  angle 

of  incidence  of  the  wings  is  so  arranged 
that  should  all  the  engines  be  stopped,  the 
wings  will  at  once  and  automatically  be 
set  at  a  safe  gliding  angle  and  the  machine 
descend  by  a  series  of  long  glides  during 
which  the  pilot  retains  control  over  the 

steering  wheel  and  can  conduct  I  he  de- 
scent so  as  to  avoid  obstacles  in  landing. 

Motive' power  will  be  furnished  by 
three   engines   and    two   propellers,   each 

engine  independently  operable  and  alone 
of  sufficient  power  to  drive  the  machine 
safely  in  flight.  In  starting  all  three 
engines  may  be  utilized,  after  which  one 
may  be  stopped  to  be  later  thrown  in 
again  to  relieve  one  of  the  others.  In 

this  way  each  engine  will  be  given  alter- 
nate periods  of  rest,  or  should  it  be  neces- 
sary, enabling  it  to  be  stopped  for  repairs 

without  descending  and  without  affecting 
the  flight  of  the  machine.  A  streamline 
car  will  afford  ample  room  for  passengers. 

A  powerful  wireless  apparatus  will  per- 
mit of  constant  communication  with 

land  and  vessels  on  the  sea. 

LIGHTING  A  PAINTING 

The  illustration  shows  the  importance 

of  the  position  of  the  light  unit  in  affect- 
ing the  appearance  of  a  painting.  By 

merely  varying  the  position  of  the  unit 
the  mood  can  be  altered  as  shown.  This 

can  readily  be  explained,  for  the  artist 

Painting  Brought  out  by  Two  Methods  of  Lighting 

always  suffers  from  a  handicap  which 

pigments  can  seldom  overcome.  His 

whitest  pigment  is  not  more  than  v^O 
limes  brighter  than  his  black,  yet  in 
nature  much  greater  contrasts  are  found. 
A  ready  solution  is  found  in  SO  placing  the 
light  unit  that  the  brighter  lights  in  the 
painting  will  receive  more  light  than  the 
shadows.  Thus  the  handicap  is  largely 
overcome. 

The  illustration  speaks  for  this  explana- 
tion and  shows  the  effect  upon  the  paint- 

ing of  changing  the  position  oi  the  light 



How  the  Fire  in  the  Wire  is 
Conquered 

BY   CHAS.  K.  THEOBALD 

The  biggest  fire  that  now  issues  from 
electric  light  wires  is  the  brilliant  blaze 
which  floods  your  room  when  you  push 
the  little  white  button  on  your  wall 

switch — and  the  tiny  spark,  enclosed  in 
the  iron  switch  box;  when  you  shove  the 
black  button  in  and  extinguish  the  light, 
is  about  as  dangerous  as  the  glow  of  a 
firefly. 

The  arc  or  spark  occurring  where  the 
present   day   alternating   current   circuit 

Wires  by  u>/?/'ct?  the Current  Enters 

such  fuse  plugs  located  above  the  main 
switch. 

These  plugs  and  also  the  four  others 
shown  on  the  right  of  the  meter  are  fire 
proof  receptacles  and  enclose  soft  metal 
wires  which  are  designed  to  melt  or  fuse 

■with  any  amount  of  current  in  excess  of  a 
certain  rated  quantity.  For  example,  if 

the  blades  of  the  switch  be  joined  to- 
gether with  a  piece  of  wire  or  any  other 

metal    conductor,  an    excess  of    current 

Circuit  No.  I 

Circles  Represent  lo/npSj  Motors, 
Cooking  Utensils,  Carting  Irons  ori3 

other  Current  Consuming  Dei/ices 

oooooooo" 
C/rcu/t    /Vo.2 

Showing  in  a  Simple  Way  How  Fuse  Plugs  are  Inserted  in  a  House  Wiring  Circuit 

is  broken — either  accidentally  or  when 
some  switch  is  snapped  off — is  insignifi- 

cant in  size  and  need  not  be  feared  as  a 

fire  producing  agent. 
But  there  is  another  spark,  too,  which 

our  perfected  system  of  house  wiring  has 
successfully  muzzled.  That  is  the  arc 

occasioned  by  a  "short  circuit,"  which 
much  used  and  sometimes  misunder- 

stood term  means  an  excessive  flow  of 

electricity,  occurring  when  two  current 
carrying  wires  of  opposite  polarity  are 
stripped  of  their  insulation  and  brought 
together.  But  the  enclosed  type  fuse 
plug  takes  proper  care  of  that  condition. 

Referring  now  to  the  illustration  rep- 
resenting a  two-circuit  wiring  plan,  be- 

fore the  current  is. permitted  to  enter  the 
house  wires,  it  must  pass  through  two 

would  flow  at  that  point;  when  the  soft 
metal  wires  in  the  plugs  would  immedi- 

ately melt  and  automatically  open  the 

circuit.  The 'fuse  plug,  then— the  weakest 
point  in  the  line — is  the  safety  valve  of 
the  wiring  system  and  it  never  shirks  its 
duty  when  called  upon. 

To  the  right  of  the  meter  the  two  sets 
of  plugs  protect  their  separate  circuits. 
Here  it  should  be  said  that  the  National 

Board  of  Fire  Underwriters  has  placed  a 
limit  on  the  number  of  lights,  fans,  and 
other  appliances  that  may  be  used  on  a 
circuit  protected  by  one  pair  of  fuse  plugs. 
And  the  quantity  of  electricity  which  that 

circuit  could  be  made  to  carry  in  com- 
parative safety  is  far  in  excess  of  what 

that  circuit  is  ever  permitted  to  receive. 
For  example,  if  50  amperes  of  electricity 
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is  known  to  raise  above  normal  the  tem- 

perature of  a  certain  size  wire,  the  "safe 
carrying  capacity"  of  that  wire,  as  ruled 
by  the  underwriters,  is  far  below  50 
amperes.  And  switches,  lamp  sockets 
and  all  other  fittings  are  marked  along 
the  same  safe  lines. 

To  return  to  the  drawing,  circuits  No.  1 
and  No.  2  would  be  protected  with 

nothing  less  than  six-ampere  plugs,  while 
the  main  fuse  block  would  be  supplied 

with  plugs  of  twice  that  carrying  capa- 
city; so  that,  whereas  the  main  fuse  plugs 

would  take  care  of  any  "short  circuits," 
or  excess  current  that  might  occur  in  the 
main  switch  or  in  the  meter,  the  other 
and  smaller  fuses  would  afford  individual 

protection  to  their  respective  circuits. 
And  though  the  flash  occasioned  by  the 

"blowing"  of  these  fuses  could  hardly 
escape  the  fireproof  casement  of  the 

plugs,  still,  as  a  matter  of  extra  precau- 

tion, the  fire  underwriters'  rules  require, 
in  most  cases,  all  fuse  plugs  and  circuit . 
switches  to  be  enclosed  in  metal  or  other 
non-inflammable   cabinets. 

Briefly,  then,  in  accordance  with  the 
present  day  perfected  method  all  fuse 
plugs  and  circuit  switches  are  confined  to 
one  safe  point  and  that  point  usually 
further  protected  by  a  fireproof  cabinet, 
and  the  electric  light  consumer  should  not 
any  longer  conjure  up  visions  of  fire  when 

he  lies  in  bed  of  nights  and  imagines  he 
hears  rats  gnawing  the  wires  in  the  garret. 

VENTILATING  SUBWAYS 

Travel  in  subways  would  become  un- 
bearable from  stagnant  air,  and  for  that 

reason,  would  not  be  practical  if  effective 
ventilating  systems  were  not  constantly 
bringing  into  them  large  quantities  of 
fresh  outside  air.  The  most  recent  and 

successful  system  is  to  place  at  stated 
distances  apart,  in  subway  passages, 
large  electrically  driven  fans  or  blowers 
to  keep  air  from  the  outside  continually 
moving  through  the  entire  length.  Such 

a  blower  is  shown  in  the  -  accompanying 
photograph,  which  was  taken  in  the 
Pennsylvania  Railroad  subway  leading 
to  the  Washington,  D.  C,  station.  The 
blower  consists  of  a  many  bladed  fan  of 
cylindrical  form  revolving  in  a  sheet  steel 
housing  which  directs  the  air  currents  and 
also  acts  as  a  protection.  The  blower  is 
belted  to  an  electric  motor  which  is  con- 

trolled from  a  switchboard  in  the  elec- 

trical engineer's  office. 

In  the  kitchens  of  the  United  States 

Military  academy  at  West  'Point,  N.  Y., 
practically  all  the  work  is  done  by  elec- tricity. 

Giant  Fan  for  Ventilating  the  Pennsylvania  Subway Washington 



Lfipalifornia's  Asphalt  Roads 
HPT;*  ■  *r"ui 

(1)  An  Asphaltum  Mine— the  Deposit  is  Removed  with  Hot  Shovels.     (2)  Rock  Crusher  at  the  Mixing  Plant.      (3)  Load- 
ing the  Asphalt  on  Wagons  at  a  Temperature  of  300  Degrees 

California  leads  all  other  states  in  the 

number  of  automobiles  per  capita  and 
this,  no  doubt,  is  a  factor  in  her  remark- 

able progress  in  road  building.  Also  the 
state  is  particularly  fortunate  in  having 
abundant  supplies  of  asphaltic  crude  oil 
together  with  both  hard  and  soft  asphal- 

tum. Miles  and  miles  of  beautiful, 
smooth  surfaced,  asphalt  roads  are  being 
built  through  the  country,  the  equal  in 
every  way  of  city  pavements.  Particular- 

ly is  this  true  in  the  southeast  corner  of 
Santa  Barbara  County  where  supplies 
of  all  the  necessary  materials  are  at  hand 
which  make  the  cost  somewhat  lower. 

Even  here,  however,  the  cost  per  mile 
averages  $7000  to. $8000. 

The  pictures  herewith  show  the  pro- 

cesses attendant  upon  this  elaborate 

road  building.  A  deposit  of  soft  asphal- 
tum has  been  uncovered  less  than  a  mile 

from  the  nearest  point  of  the  roadway 
which  contains  oil  and  mineral  ingredients 
mixed  in  almost  ideal  proportions  for 
road  building.  The  stuff  is  mixed  in 
blocks  varying  from  150  to  250  pounds  in 
weight.  An  asphalt  grinding  and  mixing 
plant  has  been  installed,  a  rock  crusher  for 
producing  fine  rock  for  the  concrete 
foundation  and  a  concrete  mixing  plant. 
A  nearby  beach  furnishes  any  quantity  of 
the  best  kind  of  sand  for  the  purpose  and 
altogether  conditions  are  perfect  for  not 
only  rapid,  but  first  class  work,  as  the 
picture  of  the  finished  stretch  of  road  will testify. 
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(4)  Self  Dumping  Motor  Truck  of  Five  Tons  Capacity  which  Operates  at  an  Expense  of  8'.-  Cents  a  Mile 
Against  25  Cents  for  Team  Haul.     (5)  A  Bit  of  Newly  Laid  Top  Coat. 

(6)  A  Stretch  of  Finished  Roadway 
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LOG  TRACTOR  IN 
OHIO  WOODS 

Theodore  Kundtz  of 

Cleveland  has  operating  in 
the  woods  near  Breeks- 
ville,  Cuyahoga  County, 
southern  Ohio,  a  specially 
designed  auto  as  a  log 
tractor.  This  unique  en- 

gine serves  the  purpose 
of  a  combination  of  log- 

ging locomotive,  skidder 
and  donkey  engine.  It 
has  a  six  cylinder  motor. 
A  power  winch,  driven 
from  the  transmission,  is 
built  in  the  middle  of  the 
tractor. 

Loads  of  over  six  tons  have  been  trans- 
ported; the  loading  crews,  on  test,  have 

put  1,000  feet  of  lumber  on  the  truck  in 

20  minutes,  and  the  tractor  has  frequent- 
ly demonstrated  its  efficiency  by  serving 

as  a  donkey  engine  to  haul  logs  from 
ravines  500  feet  deep.  Altogether  it  has 
been  found  to  be  a  more  economical  equip- 

ment and  one  easier  to  handle  than  horses. 

Plow  Propelled  by  a 
Small  Gasoline  Engine 

Logging  in  Ohio  Woods 

NOVEL  MOTOR  PLOW 

A  motor  plow  driven  by  a  nine  horse- 
power gasoline  engine  is  being  built  by  a 

concern  in  Bedford  City,  Va.  The  engine 
drives  the  two  large  spiked  wheels  which 
provide  plenty  of  tractive  force  to  enable 
the  implement  to  tear  through  heavy  sod. 
In  addition  there  are  various  attachments 
which  may  be  included  in  the  equipment, 
such  as  seeders,  cultivators,  tank  and 

spraying  outfit,  etc.  Moreover,  the  en- 
gine being  detachable  and  light  enough 

to  handle  readily  is  always  available  as  a 
source  of  power  for  any  of  the  stationary 
farm  machinery  such  as  feed  cutters, 
grinders,  threshing  machines,  churns,  etc. 

&. 
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ELECTRIC  TRUCK  FOR 
EXPLOSIVES 

In  considering  the  important  problem 
of  how  explosives  were  to  be  transported 
from  one  part  of  a  city  to  another,  after 
ten  years  of  study,  the  idea  of  the  electric 
truck  has  been  settled  upon  as  the  most 

satisfactory  solution.  To-day  it  is  used 
in  New  York  by  a  powder  company,  and 

has  been  passed  by  the  Bureau  of  Com- 
bustibles of  the  New  York  Fire  Depart- 

ment as  the  safest  means  of  transporting 
dynamite. 

This  truck  is  fire  proof  and  collision 

proof  as  far  as  brains  can  make  it.  Spe- 
cial patent  bumpers  are  attached  to 

absorb  the  shock.  The  body  of  the  truck 
is  of  steel  with  asbestos  lining  to  insure 

lectric  Truck  for  Carrying  Expl 

against  fire.  Every  wire  and  even  the 
control  is  in  asbestos  lined  steel  tubing. 
The  capacity  of  the  truck  is  2,000  pounds 
of  dynamite  and  it  can  carry  this  amount 
with  safety  at  twelve  miles  an  hour. 

Of  course  the  driver  never  goes  this 
fast,  for  there  is  loo  much  danger  in  sight . 
A  guard  has  a  seal  assigned  lo  him  on  the 

rear  of  the  truck  and  while  in  motion  he 

waves  a  flag  with  the  word  "Danger" 
in  big  black  letters  against  a  red  back- 

ground. 
FORD    MAGNETO    IN    TESTING 

TELEPHONE  LINES 

Here  is  a  picture  showing  how  a  Ford 
automobile   magneto    may    be   used    to 

Testing  a  Telephone  Line  with  an  Automobile  Magneto 

make  field  tests  for  telephone  and  tele- 

graph   companies. 
Two  testers  start  out  in  a  machine  and 

run  up  beside  a  telephone  or  telegraph 
pole,  as  the  case  may  be,  and  attach  one 
end  of  a  wire  to  the  magneto  and  the  other 
end  to  the  wire  to  be  tested  on  the  pole. 
Another  wire  is  run  from  the  magneto  to 
the  telephone  instrument  of  the  person 
making  the  test.  Another  wire  is  then 
run  direct  from  the  instrument  to  the 

wire  on  the  pole.  The  engine  of  the  car  is 
kept  running  and  the  test  is  made. 

AN  ODD  LAUNDRY  WAGON 

The  accompanying  drawing  shows  a 
battery  driven,  three-wheeler  utilized  by 
a  laundry  in  Brooklyn  for  delivery  serv- 

ice. The  capacity  of  the  wagon  is  200 
pounds,  and  one  driver.  It  lias  a  speed  of 
eight  miles  per  hour  on  level  asphalt 
street,  loaded,  and  the  mileage  on  one 
charge  is  from  25  to  30  miles,  according  to 
street  conditions. 
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The  wheels  of  this  machine  are  26 

inches  diameter;  the  battery  lead,  ten 

Edison  cells;  the  loading  space  meas- 
ures 36  by  31  by  27  inches. 

A  Small  Electric  for  Laundry  Service 

PORTABLE  PIPE  THAWING  PLANT 

A  gasoline-electric  motor  car  and  elec- 
trical apparatus  for  thawing  out  frozen 

water  pipes  is  utilized  by  the  Columbus 
water  purification  works.  On  this  truck 
is  installed  an  engine  of  50  horsepower. 
This  is  direct  connected  to  an  electric 

generator  by  a  flexible  coupling  and  a  sep- 
cial  governor  was  designed  which  permits 
of  governed  control  at  all  speeds. 

A  frozen  underground  service  pipe  can 
be  freed  from  ice  only  by  means  of  heat. 

the  frozen  pipe  in  an  electric  circuit  which 
is  carrying  current  of  sufficient  yolume 
to  raise  the  temperature  of  the  pipe  above 
the  melting  point  of  ice. 

This  motor  wagon  carries  all  the  equip- 
ment necessary. 

The  cables  are  carried  from  the  switch- 
board busses  to  brushes  which  bear  on 

slip  rings  mounted  on  a  drum,  which  in 
turn  is  carried  on  hangers  under  the  right 

hand  side  of  the  truck'  body.  This  drum 
carries  two  210  foot  lengths  of  300,000 
circular  mil  flexible  cable,  any  length  of 
which  may  be  unreeled  for  making  taps, 

and'  which  is  rewound  by  means  of  a 
crank. 

There  were  bronze  clamps  designed  to 
make  proper  electrical  contact  on  any 
size  of  pipe  between  Y%  inch  and  2  Yi  inch 

by  hand  nut  adjustments  and  other  con- 
nections for  making  contact  on  hydrants 

and  bib  cocks  and  all  these  auxiliaries 

are  designed  to  be  used  with  the  hands 
alone  without  tools. 

The  melting  capacity  Of  the  plant  is 

twelve  pounds  of  ice  at  32°  F.per  minute. 
This  melting  effect  is,  of  course,  concen- 

trated on  the  inside  wall  of  the  pipe,  pro- 

A  Compact  Equipment  for  Thawing  Frozen  Waterpipes  by  Electricity 

The  best  method  by  which  heat  can  be  ducing  a  skin  of  water  surrounding  a  core 

applied  to  or  generated  in  an  under-  of  ice,  which  is  quickly  melted  by  the 
ground  pipe  is  to  include  the  length  of     flow  of  the  water  itself. 
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JOY  RIDES   FOR   YOUNGSTERS 

There  is  nothing  pleases  the  child  quite 

so  much  as  having  something  "just  like 
father's."  In  this  instance  the  small  car 
shown    was    constructed    especially    for 

A  Miniature  Electric 
Runabout 

with  room  to  spare  at  each  end.  Each 
beam  is  mounted  on  two  side  members, 
forming  with  the  base  a  shiftable  parallel- 

ogram. The  two  beams  are  held  together 
by  two  $i  inch  rods.  Heavy  blocks 
bolted  firmly  to  the  floor  serve  as  the 
base  of  the  lift.  The  lift  is  operated 
by  two  chains  attached  to  the  front  rod 
and  wound  onto  a  two  inch  roller  as 
shown.  Holes  in  one  end  of  this  roller 
allow  the  use  of  levers.  When  the  ma- 

chine is  high  enough, 
one  of  the  levers  rests 

against  the  floor  and 
prevents  the  roller  from turning. 

Master  Tom  Hoyt,  son  of  the  well  known 
consulting  engineer  of  Cleveland.  The 
little  car  is  complete  to  the  last  detail, 
is  driven  by  a  small  electric  motor  with 
clutch  and  two  brakes  and  has  a  dummy 
shift  lever.  The  driver  of  the  car  will 

never  be  molested  for  exceeding  the 
speed  limit  of  most  cities,  as  the  greatest 
speed  to  be  obtained  is  but  six  miles  per 
hour.  It  has  been  considered  the  most 

practical  and  complete  little  car  ever  con- 
structed. 

AUTO    LIFT    INSTEAD    OF   A    PIT 

A  device  which  will  lift  an  automobile 

quickly  from  the  ground,  high  enough  to 
allow  a  man  to  work  under  it  convenient- 

ly, is  shown  in  the  drawing.  The  lift  is 
built  permanently  in  the  garage.  It  is 
made  of  two  beams  three  inches  square 
and  long  enough  to  fit  under  the  axles 

ELECTRIC      HEAT 

FOR  THE  RADI- ATOR 

Those  who  have  re- 
sorted to  all  sorts  of  makeshifts  to  keep 

the  radiators  in  their  automobiles  from 

freezing  during  the  cold  winter  nights  will 
be  glad  to  see  a  small  article  fashioned 
especially  for  this  purpose. 

This  device  is  an  ordinary  cartridge- 

Automobile  Lift 

Electric  Heater  for  the  Radiator 

shaped  electric  heater  which  can  In- 
fitted  right  into  the  lower  pari  of  the 
radiator.  It  is  made  to  attach  to  either 

the  lighting  circuit  o(  the  machine  or  to 
the  storage  battery  circuit. 
A  25  wall  heater  has  been  found  to 

make  heat  enough  for  a  three  gallon  tank 
provided  it  is  covered  with  a  blanket. 



Electricity — the  Silent  Salesman 
Examples  of  Electrical  Displays  which  Have  Been  Used  to  Good  Effect 

FROM  POWER  PLANT  TO   HOME 

A  very  good,  window  display  made  by 
.  the  Montana  Power  Company,  Butte, 

Mont.,  represents  one  of  the  company's 
power  stations  located  on  the  Big  Hole 
River,  27  miles  from  Butte. 

In  this  display  is  a  miniature  generator 
set  which  can  be  seen  through  the  win- 

dows. There  is  also  a  dam,  with  water 
continually  flowing  over 
it,  a  lake  at  the  head  of 
the  dam,  a  penstock,  and 

in  fact  everything  repre- 
sented in  connection 

with  an  up-to-date 
power   station. 

From  the  power  sta- 

tains  an  electric  piano.  In  the  kitchen 
is  shown  an  electric  range,  water  heater 
and  vacuum  cleaner.  In  the  laundry  is 
shown  an  electric  washing  machine  and 
mangle.  The  entire  house  is  lighted 
very  brilliantly  by  hidden  lights. 

In  the  front  of  the  house  is  a  street 

lighted  by  miniature  luminous  arc  lamps, 
almost  an  exact  reproduction  of  the 
luminous  arc  system  installed  in  Butte. 

Window  Display  Which  Represents  a  Complete 
Power  Plant 

tion  a  high  tension  line  with  miniature 
steel  towers  leads  to  a  substation;  thence 
secondary  lines  to  a  modern  electric 
dwelling  on  which  is  a  card  naming  this 

dwelling  "The  House  Electrical." 
The  house  is  constructed  so  as  to  show 

the  entire  interior,  consisting  of  a  living 
room,  a  dining  room,  kitchen,  and  a 
laundry.  The  furniture  is  made  of  paper, 
and  the  entire  furnishings  are  perfect 
representations  and  in  size  approximately 
three  inches  high.  In  the  center  of  the 
living  room  there  is  a  table  on  which 
stands  a  reading  lamp  lighted  with  a 
miniature   lamp.     This   room   also   con- 

In  the  yard  adjacent  to  the  house  is  a 
miniature  motor  operating  a  circular 
wood  saw.  On  the  street  in  front  of  the 

house  is  also  a  miniature  electric  lim- 
ousine and  an  electric  drav. 

IMITATION    OF    POPPING    CORN 

Gee!  See  that  popcorn  pop!  This 
expression  was  repeated  many  times  in 
front  of  the  window  of  a  Milwaukee 
dealer  in  confectionery  who  makes  a 

specialty  of  "fresh  buttered  popcorn." In  the  window  was  the  clever  device 
shown  in  the  cut. 

942 
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A  large  clear  glass  cylinder  was  placed 
upon  a  metal  pipe  pedestal.  The  cylinder 
was  apparently  filled  half  full  of  popped 
corn  which  in  reality  only  lay  on  the 

Imitation  of  Popping  Corn 

outside  of  an  inner  metal  cylinder  as 
indicated.  Not  being  able  to  see  over  the 
upper  edge  of  this  popcorn  layer,  the 
observer  was  unaware  that  the  vigorous 
jumping  about  of  a  goodly  supply  of 
popped  corn  in  the  upper  part  of  the  glass 
cylinder  was  due  to  the  air  which  an 
electric  fan  forced  through  the  cylinder. 

WINDOW    ADVERTISING    DEVICE 

The  accompanying  show  window  ad- 
vertising device  is  almost  self-explana- 

tory.   Two  miniature  figures  moved  by  an 

electric  motor  exemplify  the  strength  of 
the  article  for  sale  by  apparently  exerting 
a  pull  upon  the  cord.  In  this  particular 
case  the  efficiency  of  the  nose  bridge  of 
eye  glasses  in  staying  on  is  demonstrated. 
It  may  be  said,  however,  that  the  cord  is 
elastic  and  stretches  with  each  pull  of 
the  two  figures. 

A  GOOD  ELECTRICAL  STORE 
DISPLAY 

This  display  in  an  electrical  store 

window  in  Philadelphia  is  to  be  com- 
mended. There  are  no  knick-knacks  — 

no  frills  —  but  it  does  give  the  passerby 
an  idea  to  take  away  with  him.  It  ex- 

plains, even  to  the  layman  that  there  is  a 

simple  device  by  which  alternating  cur- 
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Calling  Attention  to  a  Rectifier 

rent  can  be  changed  to  dired  current 
and  that  is  a  problem  thai  doctors, 
dentists,  experimenters,  automobile 

owners  and  many  others  frequently  en- 
counter, since  the  ordinary  lighting  cur- 

rent is  alternating  while  only  direct 

current  will  charm-  a  storage  battery. 
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Vacuum  Lightning  Arrester Home  Pumping  Equipment Dental  Lathe 

NEW  WAYS  OF  USING  ELECTRICITY 

VACUUM  LIGHTNING  ARRESTER 

The  "V  A  C — M  "  (vacuum)  arrester  is 
a  device  designed  to  protect  telephone, 
signal,  fire,  police  and  other  signaling 
circuits  from  high  voltage,  static  elec- 

tricity and  lightning.  The  arrester  is 
simple  in  its  construction,  consisting  of  a 
base  upon  which  is  a  detachable  portion 

sealed  in  porcelain — in  reality,  a  glass 
globe  similar  to  an  incandescent  lamp, 
from  which  the  air  has  been  exhausted. 

Mounted  within  the  globe  are  carbon 
blocks,  spaced  y&  of  an  inch  apart,  more 
or  less,  in  accordance  with  the  voltage 
they  are  expected  to  be  a  protection 
against.  In  case  high  voltage  comes  in 
upon  the  line,  it  jumps  across  the  rarified 
air  gap  very  easily  and  goes  to  ground. 
This  gap  has  not  been  made  small 
enough  so  that  the  ordinary  current  over 
the  line  protected  would,  under  ordinary 
circumstances,  break  across  it. 

WATER    SUPPLY    FOR    COUNTRY 
HOMES 

The  motor  driven  pump  affords  to  the 
outlying  home,  country  club  or  farm  the 
advantages  of  a  water  supply  equal  to 
that  of  the  city. 

Such  a  pump  as  shown  in  the  accom- 
panying illustration  can  be  used  to  supply 

either  a  closed  tank  in  which  pressure  is 
maintained,  or  it  may  lift  the  water  to  an 

open  tank  which  distributes  by  gravity. 
Such  pumps  may  be  controlled  either  by 
hand,  or  by  an  automatic  switch,  which 
starts  and  stops  the  motor  and  pump  at 
the  proper  time.  Usually  the  automatic 
switch  arrangement  is  preferred,  because 
it  gives  a  continuous  supply  of  water 
without  any  trouble  or  attention  on  the 

part  of  the  user. 
In  some  cases  the  pump  is  installed  on 

a  cast  iron  stand  secured  to  the  wall  of  a 

cistern;  and  again,  it  may  be  placed  in  a 
well  in  a  somewhat  similar  manner.  The 
motor  drives  the  pump  by  means  of  a 
flat,  waterproof  belt,  which  may  be  kept 
tight  by  an  adjustable  idler  pulley. 
Where  an  open  tank  is  used,  what  is 

called  a  "float  switch" — in  other  words,  a 
float  fastened  to  a  metal  arm — rises  and 
falls  with  the  water  level  and  opens  and 
closes  the  motor  circuit.  When  a  pressure 
tank  is  used,  a  pressure  gauge  is  installed 
upon  it  and  the  pointer  on  this  gauge  is 
so  arranged  that  it  will  open  or  close  the 
circuit  when  a  certain  pressure  is  reached, 
or  when  the  pressure  falls  below  a  certain 
point.  The  parts  of  the  pump  are  so 
made  that  a  single  filling  of  oil  will  last 
for  a  year  and  the  whole  equipment  re- 

quires practically  no  attention  after  being 
placed  in  good  running  order. 

LATHE  FOR  THE  DENTIST 

A  new  electric  lathe  designed  espe- 
cially for  dentists  has  been  placed  on  the 
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Little  Wizard  Lamp Popcorn  Vender 
Time  Switch 

market.  It  is  of  Westinghouse  manufac- 
ture and  is  made  for  operation  on  either 

direct  or  alternating  current  circuits. 
The  alternating  current  motor  has  two 
speeds,  and  the  direct  current  machine 
three.  The  speed  is  regulated  by  a  switch 
lever  at  the  base. 

On  the  extended  shaft  of  the  motor  may 
be  mounted  buffing  and  grinding  wheels 
of  various  sizes,  drills,  burrs,  etc.,  and  the 

working  parts  are  enclosed  and  thus  pro- 
tected from  dust  and  dirt. 

The  lathe  is  finished  in  black  Japan, 
ornamented  in  gold  and  all  bright  metal 
parts  are  nickel  plated. 

POPCORN  VENDER  USES 
ELECTRICITY 

Even  the  peanut  and  popcorn  business 

is  made  more  profitable  by  the  employ- 
ment of  electricity  according  to  the  asser- 

tions of  venders  of  these  foods  and  manu- 
facturers of  machines  for  preparing  them. 

The  accompanying  picture  shows  a 
peanut  and  popcorn  machine  fitted  with 
a  motor  and  equipped  with  incandescent 
lamps.  While  the  heat  is  furnished  by 
burning  gas  or  gasoline,  a  turn  of  a  switch 
starts  the  rotating  part  of  the  corn  popper 
and  turns  on  the  lamps  for  lighting  the 
interior. 

The  upper  case  is  for  popcorn  and  the 
lower  one  for  peanuts.  In  operation  the 
roasted  nuts  are  dumped  direct  from  the 
cylinder  into  the  lower  case  without  re- 

moving  the   cylinder.      The   case   has  a 

large  drawer  for  shelled  corn,  etc.  Under 
the  peanut  case  is  a  copper  warmer 
heated  by  a  burner,  creating  steam  for 
keeping  the  roasted  nuts  hot,  and  this  is 
provided  with  a  glass  water  gauge.  The 
power  from  the  motor  is  transmitted  by 
sprocket  wheel  and  chain  system,  except 
a  belt  from  the  motor  to  the  drive  wheel. 
Where  electric  current  is  available  it  can 

easily  be  arranged  to  operate  this  machine 
either  in  the  store  or  on  the  sidewalk. 

LAMP  OF  MANY  USES 

The  Little  Wizard  lamp  gets  its  name 
from  the  numerous  services  to  which  it 

may  be  put.  It  is  mounted  upon  a  base 
containing  a  roller  upon  which  the  lamp 
cord  may  be  wound  and  thus  concealed. 
The  base  is  fitted  with  a  rubber  suction 

cup.  By  moistening  the  edge  of  this  cup, 
then  pressing  the  button  on  the  center 
of  the  base  and  at  the  same  time  placing 

the  cup  against  a  smooth,  non-porous 
surface,  the  lamp  will  remain  in  position. 
Both  the  lamp  and  shade  are  adjustable. 
In  the  base  also  are  a  hook  and  a  clamp 
which  ordinarily  are  not  visible  except 
when  called  into  service. 

The  lamp  may  be  attached  to  a  mirror 
by  means  of  the  suction  cup.  clamped  to 
the  edge  of  a  sewing  machine  or  table  or 

hung  on  the  wall  by  a  hook. 

CLOCK  OPERATED  SWITCH 

It  is  frequently  desired  to  open  and 
close  an  electric  circuit  at  certain  pre- 

determined times.    The  momentary  cir- 
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cuit  closer  here  shown  is  a  clock  operated 
device  originally  designed  to  take  samples 
of  ore  in  mining,  every  fifteen  minutes, 

by  turning  on  an  electric  motor  for  a  few- 
seconds  but  is  now  applied  in  many  other 
ways. 

The  clock  requires  winding  once  each 
week,  if  the  circuit  is  closed  four  times 
each  day;  that  is,  the  clock  must  be 
wound  after  each  28  operations. 
The  entire  device  is  incased  in  a 

cast  iron  weatherproof  box  with  a  locked 
door.  Terminals  for  connecting  to  the 
electric  circuit  are  brought  out  through 
the  side  of  the  case.  The  regular  type 
circuit  closer  is  made  for  a  circuit  of  20 

amperes. 

DISHWASHING   BY  MOTOR 

The  Vortex  dishwasher  employs  an 
electric  motor  for  imparting  vigorous 
motion  to  water  about  the  dishes  placed 
in  the  galvanized  iron  tanks.  A  hoist 
handles  the  basket  and  the  capacity  of 
the  washer  ordinarily  is  about  4,000  pieces 

per  hour. 

PORTABLE  METAL  JUNK 
CHOPPER 

The  portable  shears  here  illustrated 
are  only  one  of  the  many  applications  of 
electricity  to  the  sorting,  baling  and  cut- 

Fixture  for  Vehicle  Washing 

ting  of  scrap  metals.  A  small  five  horse- 
power motor  transmits  sufficient  power 

to  the  vicious  looking  jaws  of  the  shears 
to  enable  them  to  bite  their  way  through 

bars  of  steel  or  iron  as  thick  as  a  man's 
wrist.  The  outfit  is  mounted  on  a 
wheeled  truck  and  is  easily  moved  from 

place  to  place. 

FIXTURE  FOR  VEHICLE  WASHING 

A  lighting  fixture  combined  with  a 
vehicle  washing  device  is  one  of  the  novel 
but  serviceable  applications  of  electricity. 
At  the  ceiling  of  the  wash  room  is  a 
revolving  joint  supporting  a  cluster 

light  and  hose  on  one  end  and  counterbal- 
anced at  the  other.  Water  is  piped  in 

the  ceiling  over  to  the  center  support. 
The  mechanism  is  designed  to  make  a 

complete  revolution  around  the  con- 
veyance and  as  the  lamps  swing  with  it 

they  aid  in  detecting  dirt  or  any  gritty 

substances  which  would  mar  the  pol- 
ished surfaces  of  a  carriage  or  automobile. 

A  MECHANICAL  STETHOSCOPE 

The  Detectorphone  is  an  electrical 
instrument  which  employs  the  principle 
of  the  microphone  for  the  detection  of 
mechanical  trouble.  The  instrument 

employed  by  the  physician  is  called  a 
stethoscope  and  so  this  device  has  also 
been  termed  a  mechanical  stethoscope. 

It  consists  of  a  sensitive  microphone 
and  a  six-inch  dry  cell  enclosed  in  a  metal 
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Electrified  Churn 

cylinder,  a  high  resistance  telephone 
head  receiver  with  flexible  connecting 
cord  and  two  metal  rods,  one  of  which  is 
straight  and  the  other  curved  at  right 
angles.  The  microphone,  battery  and 
receiver  are  connected  in  series,  the  cir- 

cuit being  closed  by  means  of  a  push 
button   on   the   battery   cylinder. 

In  service,  the  metal  rod  is  pressed 
against  the  part  to  be  tested,  the  head 
receiver  is  held  tightly  against  the  ear 
and  the  push  button  is  pressed  down  to 
close  the  electric  circuit.  The  vibration 

of  the  machine  being  tested  is  trans- 
mitted to  the  receiver  and  there  made 

audible  by  a  slight  humming  or  buzzing 
sound.  The  slightest  irregularity  of 
operation,  which  may  be  inaudible  to  the 
unaided  ear,  can  thus  be  instantly  de- 

tected by  the  humming  noise  produced 
in  the  receiver.  It  is  first  necessary  to 
make  tests  of  the  sounds  made  by  the 
machinery  while  in  perfect  running 
condition.  The  irregular  sounds  then 
produced  by  defects  in  the  operation  of 
a  machine  can,  after  short  practice,  be 
readily  noted. 

ROTARY  STOVE  POLISHER 

The  hand  operated,  stove  brush  and 
mitten  make  decidedly  slow  progress  in 
polishing  stoves  in  comparison  to  the 
rapidly  rotating,  motor  driven  brush 
which  is  now  generally  used  in  large  stove 
manufacturing  plants  for  this  purpose. 
The  brush  revolving  at  the  end  of  a  (lcx- 

ble  shaft  drives  the  blacking  into  the 
pores  of  the  iron,  giving  it  a  polish  that  it 
was  formerly  impossible  to  obtain  by 
hand.  It  not  only  does  the  work  better 
but  a   great  deal  quicker. 

The  stove  is  first  run  over  with  a  steel 

wire  scratch  brush,  removing  all  rust  and 
foreign  matter.  The  polish  is  then 

applied,  the  head  changed  and  the  shin- 
ing process  completed.  The  polisher  can 

be  used  either  as  a  stationary  or  portable 
outfit.  It  is  only  limited  for  its  radial 

reach  by  the  length  of  the  electric  connect- 
ing cord. 

ELECTRIFIED  STICK-AND-DASH 
CHURN 

"Yo-hoo,  Skinnay!  C'mon  over.  We 
got  a  new  'lectric  chum"  will  shortly  be 
the  invitation  of  Skinnay's  boy  friend 
whose  Saturday  morning  job  at  mother's 

request  is  to  "do  the  churning"  with 
the  old  stick-and-dash  churn. 

The  churn  is  equipped  with  a  1  30 
horsepower  motor  which  will  operate  the 
churn  at  one-fourth  a  cent  an  hour  with 

the  price  of  current  at  ton  cents. 
The  gearing  which  the  motor  runs 

drives  the  dasher  two  and  one-hall"  strokes 
to  one  turn  of  the  large  wheel.  The 
churn  is  made  in  various  sizes  to  meet 
varied  conditions. 



Electrical  Men  of  the  Times 
H.    H.    SINCLAIR 

He  Owes  a  Great  Part  of  His  Success  to  a  Remarkable  Instinct  for  Knowing 
"  What's  Wrong  " 

H.  H.  Sinclair  is  almost  as  famous  as  a 

yachtsman  as  he  is  as  a  captain  of  elec- 
trical industry,  and  it  was  just  after  the 

finish  of  one  of  the  earlier  trans- Pacific 

races,  which  he  had  won  with  his  "Lur- 
line,"  that  the  manager  of  a  sugar  plan- 

tation near  Honolulu,  over  which  the 
distinguished  visitor  was  being  shown, 
mentioned  that  the  electrical  service  had 

been  out  of  order  for  several  days.  The 
head  electrician  had  been  quite  unable 

to  locate  the  cause  of  the  trouble,  he  said. 
Hardly  pausing  in  his  walk,  Sinclair 
swept  the  short  transmission  line  from 
the  power  house  to  the  mill  with  a  swift 
but  searching  glance,  and  then  pointed 
to  a  small  dark  object  which  rested  on  the 
wires  where  they  passed  through  the 
frond  of  a  cocoanut  palm. 

"  I  think  you  will  find  that  the  removal 
of  the  body  of  that  dead  flying-fox  will 

remedy  the  difficulty,"  he  said  quietly. 
948 
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Henry  Sinclair  owes  a  great  part  of  his 
success  to  a  remarkable  instinct  for 

knowing  "what's  wrong,"  and  pointing 
the  way  out  of  the  difficulty.  I  have 
cited  this  comparatively  trivial  Hawaiian 
incident  as  illustrative  in  a  small  way  of  a 
faculty  which  has  carried  him  through 
many  times  in  a  large  way.  Perhaps  the 
best  instance  of  this  was  also  the  most 

important  —  his  building,  in  the  early 

ninty's,  of  the  80  mile  line  from  the  San 
Bernardino  mountains  to  Los  Angeles,  a 
pioneering  achievement  of  such  audacity 
at  the  time  that  its  success  won  for  him 
the  title  which  is  still  acknowledged 

rightfully  to  be  his,  "The  Father  of  Long 
Distance  Transmission." 

At  this  time  the  world's  longest  dis- 
tance transmission  was  one  of  42  miles 

near  Fresno,  Calif.,  and  the  highest 
operating  voltage  15,000,  although  the 
General  Electric  Company  had  operated 
an  experimental  line  in  its  works  at 
Schenectady  up  to  19,000  volts.  Beyond 
this  the  experts  of  that  company  said  it 
was  impossible  to  go.  Sinclair  had 
already  come  prominently  to  the  atten- 

tion of  the  electrical  world  by  the  con- 
struction of  the  first  multi-phase  power- 

transmission  station  ever  built,  but  even 

with  this  extremely  creditable  achieve- 

ment to  point  to,  the  "  Powers-that- 
Were"  adopted  only  an  air  of  amused 
skepticism  when  he  broached  his  new 
project.  George  Westinghouse  dismissed 

him  with,  "Better  be  satisfied  with  what 
you  have  done  for  the  time  being,  young 
man.  Your  ideas  are  ten  years  ahead  of 

the  times,  and  even  if  they  were  practi- 
cable to-day,  the  gas  engine,  as  I  now 

have  it  perfected,  would  drive  you  out  of 

business." 
Sinclair,  with  that  remarkable  faculty 

I  have  alluded  to  for  putting  his  finger  on 
the  weakness  of  a  scheme  under  consider- 

ation, believed  that  he  knew  the  reason 
why  the  transmission  of  electrical  energy 
had  so  far  been  limited  to  19,000  volts. 

"The  trouble  lies  in  the  insulators,"  he 
said.  "The  best  of  them  in  use  at  the 
present   time   are   so    porous    that    the 

current  leaks  away  through  them  like 
water  from  a  sponge.  If  we  can  have 
insulators  made  in  the  United  States 

that  are  up  to  the  samples  of  porcelain 
we  have  received  from  Italy,  there  should 

be  no  more  trouble  on  that  score."  A 
Trenton  manufacturer,  after  several  at- 

tempts, produced  the  desired  insulator. 
With  the  success  of  this  first  long 

distance  transmission  project,  Sinclair 
became  a  power  in  the  realm  of  power, 
and  when  his  small  Redlands  concern  was 

absorbed  by  the  Southern  California 
Edison  Electric  Company  in  1897,  he 

went  to  the  latter  concern  as  vice-presi- 
dent and  general  manager.  With  the 

extension  of  the  possibilities  of  long 

distance  transmission,  that  company's 
market  was  broadened  until  it  included 

practically  all  of  the  country  within 
a  125  mile  radius  of  Los  Angeles. 

Mr.  Sinclair  resigned  from  the  Edison 
company  in  1907,  and  for  the  next  two 

years  confined  his  activities  to  hydro- 
electric consultation.  In  1909  he  became 

vice-president  and  general  manager  of 
the  Great  Western  Power  Company,  and 
spent  the  next  three  years  in  getting  under 

way  that  concern's  great  $50,000,000 
scheme  of  hydro-electric  development 
which  will  supply  light  and  power  to  the 
cities  of  the  Sacramento  Valley  and  the 
San  Francisco  Bay  district.  The  most 
striking  feature  of  his  work  in  this  period 
was,  perhaps,  the  bringing  through  its 
crucial  earlier  stages  a  great  dam  at  an 
elevation  of  4000  feet  on  the  Feather 
River. 

For  the  last  two  years  Mr.  Sinclair  has 
devoted  the  greater  part  of  his  time  and 

energy  to  planning  and  building  the  re- 
markable industrial  city  of  Torrance,  near 

Los  Angeles.  He  is  still  much  sought  for 
consultation  on  hydro-electric  affairs, 

however,  and  during  the  next  five  years — 
in  which  time  California  plans  to  develop 
a  total  of  over  1,000,000  horse  power  in 

hydro-electric  energy  there  is  no  doubt 
that  his  peculiar  genius  for  finding  out 

"what 's  wrong  "  will  often  he  called  upon. 
—  Lewis  R.  Freem  \\. 
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IMPORTED  ELECTRIC  LAMPS 

A  recent  authority  on  illumination  has 
pointed  out  that  there  is  a  personality 

about  a  "  Lamp  "  in  the  popular  meaning 
of  the  term;  that  is,  a  portable,  self-con- 

tained light  source  that  clearly  distin- 
guishes it  from  the  cold  material  effect  of 

service  and  to  every  whim  and  fancy  of  its 

possessor. 
Imported  electric  lamps  illustrate  the 

versatility  of  the  modern  lamp  to  a  re- 
markable degree.  Among  the  new  and 

unique  models  is  a  lamp  made  of  polished 
buffalo  horn  from  Africa  mounted  on  a 

base  of  antlers.     The  globe  is  made  of 

Some  Designs  Which  Illustrate  the  Versatility  of  the  Modern  Lamp  to  a  Remarkable  Degree 

illumination    from    fixed    and    distant     exquisite  Austrian  glass  ware  with  that 
sources,  which  makes  it  a  companion. 

No  matter  how  scientifically  and  artist- 
ically a  room  may  be  lighted  artificially,  a 

table  lamp  is  always  a  permanently  wel- 
come guest.  Its  cheering  companionship 

rests  upon  the  deepest  psychological 
workings  of  the  human  mind  and  is  no 
more  to  be  questioned  or  explained  than 
the  universal  admiration  of  flowers  and 

sunset  skies.  Like  all  constant  friends, 

the  lamp  is  versatile  in  its  nature,  adapt- 
ing itself  to  every  condition  of  practical 

live  iridescent  quality  characteristic  of 
this  ware. 

Another  lamp  of  graceful  design  is  the 
peacock  lamp,  sparkling  with  cut  stones 
and  most  artistic  in  construction .  A  lamp 

especially  adapted  to  a  smoker's  den  rep- resents the  desert  habitation  of  an  Arab 

sheik  fitted  with  a  wee  rug  of  the  orient  as 

a  background,  while  the  bit  of  real  mat- 
ting over  the  top  conceals  the  electric 

tungsten  lamp.  When  illuminated  the 
color  effect  is  wonderful. 
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TELEPHONING  FATHER  CHRISTMAS 
Christmas  is  the  time  of 

year  when  many  children 

walk  in  the  path  of  real- 
ized dreams.  As  a  child, 

one  looks  forward  with 

eager  expectant  hopes  to 
the  blissful  day  when  the 

dreams  of  wished-for  gifts 
become  delightful  reali- 

ties. Formerly  there  were 

more  or  less  illegible  mis- 
sives sent  to  Santa  asking 

him  "to  please  bring  that 
beautiful  doll  that  opens 

and  shuts  its  eyes,"  or 
earnest,  childish  prayers 

were  offered  up  for  "balls, 
tops  and  wooden  soldiers . ' ' 
Now  the  Christmas  sea- 

son brings  the  most  won- 
derful display  of  mechani- 

cal marvels,  ships  that 
sail,  electric  trains  that 

run  on  real  tracks,  aero- 
planes that  fly,  so  that 

youthful  joy  overflows  on 
Christmas  morn. 

Dot,  Dimple,  Sue,  Bud 
and  Joe  Field  were  five 

happy  children  on  Christ- 
mas day.  Santa  had  been 

very  good  to  them  indeed. 
After  they  had  rummaged 
their  stockings  and 
glimpsed  the  treasures  of 
the  tree  in  the  nursery, 
Dot  had  an  idea! 

"We  ought  to  thank 
Father  Christmas  for  all 

his  good  gifts,"  she  sug- 
gested gravely. 

"Yeth,"  lisped  Sue,  "leth  call  'im  on 
the  'phone."  Sue  believed  that  with  a 
'phone  all  things  are  possible. 
Dark  haired  Dot  seized  the  telephone 

and  held  the  receiver  to  her  ear  while  the 

other  children  grouped  about  her  in 
breathless  suspense.  When  Dot  heard  a 
voice  on  the  wire  she  promptly  replied: 

There  Was  Some  Mysterious  Merriment  from  the   Other   End    that  Thrilled 
the  Children 

"This  is  Dot  Field— and  the  other 
Field  children — and  we  want  to  speak  to 

Father  Christmas — yes,  we  don't  know 
his  number — oh,  thank  you." 

Pretty  soon  there  was  a  big  hearty 
voice  buzzing  in  her  car,  so  hearty  the 
other  children  could  hear  it  quite  plainly. 

"Good morning, children;  ['m  delighted 
to  hear  from  you.     Merry  Christmas  to 

<)51 
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you  all!"  The  children  were  wild  with 
excitement. 

"Good  morning,"  cried  Dot,  "is  this 
Father  Christmas?" 

"It  is!"  The  children  gathered  closer. 
"Well,  this  is  Dot  and  we  thank  you, 

oh  so  much,  Father  Christmas,  for  our 

presents .  We  haven 't  looked  at  all  of  them 
but  they  are  bee-yoo-tiful.  Best  love  from 

Dot,  Dimple,  Sue,  Bud  and  Joe." 
There  was  some  mysterious  merri- 

ment from  the  other  end,  a  bubble  of 
laughter  that  thrilled  the  children  with  the 

UNI-SET  OUTFIT 

A  new  combination  set  of  electric 

utensils  includes  a  percolator,  chafing 
dish  of  one  quart  capacity  and  samovar  of 
three  cup  capacity.  The  percolator  has 
a  three  large  cup  capacity  which  makes 
it  desirable  for  breakfast  use. 

The  nursery  outfit  consists  of  a  four 
inch  stove  with  a  one  quart  vessel  in 
which  is  inserted  a  steamer  vessel,  per- 

forated, which  may  also  be  used  as  a  cereal 
cooker.    By  removing  the  steamer  vessel 

1 
I   

A  Combination  Set  of  Electrical 

thought  that  Santa  Claus  was  really  the 
merry  patron  saint  that  they  had  pictured. 

"So  glad  you  are  pleased.  It  is  my 
pleasure  to  make  you  happy  always. 

Goodbye!"  There  was  a  merry  chirping 
sound  and  a  jingle  of  bells.  The  children 
were  sure  it  was  Father  Christmas. 

Maybe  it  was  Papa  Field  on  the  inter- 
phone ! 

' '  Without  the  door  let  sorrow  lye : 
And  if  for  cold  it  hap  to  die, 

We'll  bury't  in  a  Christmas-pie, 
And  evermore  be  merry." 

— George  Wither 

and  the  small  cover,  a  standard  hygienic 
milk  bottle  can  be  inserted. 

An  egg  rack  that  will  hold  five  eggs  can 
be  inserted  and  the  container  may  be 
used  as  an  egg  boiler.  A  tea  ball  can  be 
inserted  in  the  cover  and  the  outfit  used 
as  a  samovar. 

The  outfit  is  also  very  convenient  for 
making  chocolate  and  warming  water; 
furthermore,  the  comfort  and  ease  with 
which  a  light  meal  can  be  prepared  at 
irregular  hours  is  a  great  boon.  Cookery 
in  the  dining  room  is  rendered  practical 
by  electricity  because  of  the  ease  with 
which  the  apparatus  is  set  up. 
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ELECTRIC  FIRELESS  COOKER         WASHING  FOOTBALL  SWEATERS 

The  new  electric  fireless  cooker  costs 

no  more  to  operate  than  an  electric  iron. 
See  how  simple  it  is  to  use:  just  put  in  the 

M The  Fireless  Heat 
is  Generated 
Within  the 
Cooker 
Itself 

cold  food,  set  the  automatic  control  and 
turn  on  the  current  and  the  cooking  is 
completed  without  further  attention  on 
your  part. 

You  are  free  now  to  attend  the  matinee, 
go  shopping,  or  out  to  an  afternoon  tea; 
and  when  you  come  home,  behold,  dinner 

is  ready  to  serve!  That's  the  surpassing 
convenience  of  cooking  electrically.  This 
cooker  roasts,  bakes,  boils,  fries,  steams 
and  stews. 

The  fireless  heat  to  do  this  fireless  cook- 
ing is  generated  within  the  cooker  itself. 

The  electric  heater,  which  is  of  an  entire- 
ly new  type,  is  installed  directly  in  the 

cooking  compartment  and  just  below  the 
cooking  pans.  It  consists  of  four  units 
of  pressed  steel;  only  half  the  current  or 
half  the  time  is  required  to  bring  it  to 
working  heat  that  would  be  demanded  of 
the  usual  type  of  electric  oven  disk 
heater. 

Washing  football  sweaters  is  not  sup- 
posed to  be  the  easiest  task  which  a 

washerwoman  can  have  handed  to  her. 

Last  year  a  woman  in  a  small  college  town 
who  had  repeatedly  been  the  fortunate 
recipient  of  after  game  sweaters  received 
four  with  instructions  that  they  were  to 
be  thoroughly  cleaned  and  dried  before 
the  "nine  o'clock  train  left." 

In  desperation  she  decided  up- 
on an  experiment.  She  bundled 

them  up  and  went  to  the  nearest 
electric  shop  and  asked  for  a 
demonstration  of  an  electric 

washing  machine. 
The  four  sweaters 

were  tumbled  into  the 
machine  and  churned 
around  for  four  minutes. 

They  were  taken  out, 
critically   surveyed   and 

f  pron
ounced  per

fectly 

washed. 

Out  of  sympathy  for 
the  task  she  had  before 

her,  the  demonstrato
r 

hung  the  sweaters  up 
and  turned  some  electric  fans  on  them 

and  the  drying  was  completed  before  the 

"nine  o'clock  train  left."  This  brought 
the  woman  to  a  decision  in  the  matter 

of  buying  an  electric  washing  machine, 

which  she  proceeded  to  do. 
The  same  lady  is  ready  this  year  at  the 

beginning  of  the  football  season  for  any- 
thing which  comes  her  way.  Her  electric 

washing  machine  has  been  paid  for  be- 
tween seasons. 

TO  RENOVATE  OSTRICH  PLUMES 
AND  RUCHES 

To  renew  the  curl  and  the  fluffiness  of 

ostrich  plumes  ami  trimmings,  an  electri< 
hair  curler  may  be  used.  As  the  heal  is 
steady  and  not  too  intense,  curling  will 
the  electric  tongs  does  not  injure  the 
fibers  as  much  as  the  usual  slow  method 
with  a  knife. 
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Magic  Flats— A  Remarkable  Evolution  of  the  City  Home 
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MAGIC  FLATS 

It  was  early  in  1906.  A  dreamer  sat 
by  the  window  of  a  small  two  room  suite 
in  Vancouver.  Outside ,  the  black  fog  was 

so  dense  that  the  passing  cars  were  in- 
visible. As  he  glanced  about  the  room 

he  wondered  why  so  little  attention  was 
given  to  real  comfort.  He  reflected  upon 
the  price  asked  for  rooms  and  the  little 
comfort  received.  Then  he  fell  to  dream- 

ing how  delightful  it  would  be  if  there 

were  only  ideal  conditions  and  conven- 
iences. 

"If  yonder  bed  was  a  handsome  piano, 
the  washstand  a  bookcase,  the  dresser  a 

comfortable  lounge,  the  old  rocker  a  com- 
fortable armchair,  the  walls  bright  and 

clean,  the  old  rug  an  oriental.  If  one 

could  open  the  door  and  see  a  china  serv- 
ice to  delight  the  eyes  of  the  most  fastidi- 

ous, conveniences  for  cooking  in  the 
refrigerator,  cream,  strawberries,  fruit 
and  cake,  then  the  center  table  should 
unfold  its  leaves  to  an  ample  dining  table. 

"If  the  walls  of  the  clothes  closet  re- 
volved, why  not  let  it  remove  the  piano 

and  bring  into  the  room  a  handsome  bed; 
the  door  to  the  closet  when  open  bring 
into  the  room  a  full  size  dresser  and 

cheval  glass,  at  the  same  time  removing 

the  bookcase  and  writing  table." 
As  the  dreamer  dreamed  on,  the  living 

room  dissolved  into  a  dining  room  and  a 
table  glistening  with  silver  and  china  and 
laden  with  a  Christmas  dinner  came  to 

view — out  of  this  dream  the  magic  flats 
were  evolved.  They  became  a  reality  in 
the  Vancouver  Mansions  in  1907. 

The  accompanying  picture  illustrates 
the  remarkable  evolution  in  city  home 
making,  with  the  labor  saving  and  space 
saving  economies  which  are  employed. 

The  patent  disappearing  furniture  is  ar- 
ranged on  the  two  sides  of  a  revolving 

door,  so  that  one  side  may  be  turned  into 
a  well  ventilated  closet  while  the  other 

side  is  in  use.  For  example,  the  bed  is 
being  aired  during  the  day,  yet  in  the 
room  there  is  a  sideboard  where  the  bed 

previously   stood;   or   a   dresser   can    be 

brought  out  at  night  and  the  bookcase 
quickly  and  easily  swung  out  of  the  way. 
A  large  airy  sitting  room  becomes  at 
night  a  large  airy  bedroom  much  to  be 
preferred  to  the  small  bedroom  often 
opening  on  alleys.  In  addition  each 
apartment  has  a  kitchenette  where  light 

meals  can  be  easily  prepared  at  little  ex- 
pense but  with  much  convenience  and 

satisfaction. 

It  is  a  hotel  of  the  latest  modern  type 
turned  into  something  approaching  a  real 
home.  In  the  daytime  there  is  not  a 
suggestion  of  a  bedroom,  but  at  night  the 
disappearing  furniture  may  be  easily 
operated  and  the  bed  comes  to  view.  The 
dresser  is  upon  an  oscillating  panel  and  as 
it  swings  into  place  two  electric  lamps 
become  instantly  illuminated.  Every 

apartment  has  a  complete  private  bath- 
room off  the  main  part  and  quite  out  of 

sight. 
The  service  in  such  a  system  of  magic 

flats  includes  uniform  light,  an  abundance 
of  steam  heat,  hot  water,  vacuum  cleaner, 
a  cool  blast  of  fresh  air  on  hot  nights,  a 
cafe  where  guests  may  be  served,  a  special 
shower  with  dressing  rooms  in  basement 
if  surf  bathing  is  convenient,  telephone  in 

each  room,  maid  service  and  a  house- 
keeper in  every  building  who  is  trained  to 

anticipate  the  wants  and  wishes  of  the 
guests.    

ART  POTTERY  IN  LAMP  FIXTURES 

A  pottery  at  Flemington,  N.  J.,  where 
undoubtedly  most  of  the  artistic  pottery 
of  this  country  comes  from  as  well  as  a 
great  quantity  of  just  ordinary  jugs  and 
casseroles,  the  oldest  pottery  in  America, 
has  been  the  first  to  recognize  the  electric 
light  and  make  electric  chandeliers,  table 
lamps,  and  lanterns.  These  new  ami 
wonderfully  artistic  creations  reflect  in 
their  different  glazes  and  blending  colors 
the  landscape  of  the  quaint  little  New 

Jersey  city  and  the  personalities  of  work- 
men that  for  two  generations  have  made 

"Art  Pottery,"'  as  it  is  termed  by  the 
workers.  Since  1805.  when  the  pottery 

first  commenced  operations,  the  city  lias 
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been  growing  into  a  remarkable  com- 
munity of  craftsmen  and  artists.  Their 

influence  is  noticeable  in  the  architecture 
of  the  homes  and  interior  decorating 
throughout  Flemington  and  there  is  a 
certain  strange  spell  or  atmosphere  that 
has  been  cast  upon  the  community  by 
this  work  in  ceramics — as  work  in 
artistic  pottery  is  termed. 

These  electric  lamps  and  fixtures  of 
pottery  are  made  in  every  shape  and 
glaze.     Many  of  these  are  so  oddly 
artistic  as  to  suggest  various  kinds  of 

vegetation.     Lamps  suggestive  of  ap- 
ples, pears,  mushrooms  of  many  types, 

squashes  and  other  kinds  of  fruit  and 
flowers  are  continually  made  and  put 
on  exhibit  in  New  York  studios.    Other 

shapes  are  similar  to  such 
articles    as   ginger   jars, 
smoke     stacks,     funnels 
and  telephone  line  pins. 
Almost  every  source  of 
inspiration      for      these 
unique    shapes    appears 
to   have    been    utilized. 

The  colors  and  variety 

of  glazes  are  fully  as  dis- 
tinctive as  the  shapes. 

The  lamps  are  made  up 
in  five  types  of  glazes; 
the  mirrored  class  giving 
high  reflections  as  from 
a  highly  polished  mirror,  comparable 
only  with  patches  of  sky  in  single 
color;  the  flambe  class  giving  a  mirror 
effect  and  suggesting  powerfully  the 
gorgeous  colors  in  an  autumn  sunset;  the 
lustre  class  has  a  mirror  surface  similar  to 

oil  on  water  or  soap  bubbles;  crystal 
glazes,  comparable  to  flowers  that  grow  in 
the  surrounding  country  or  showing  the 
weird,  swirling  reflection  of  moonlight  on 

water,  are  sometimes  realistically  sugges- 
tive of  surface  crystals  like  hoar  frost  on 

the  window  panes  or  the  surface  of  gal- 
vanized iron.  Another  class  apart  from 

the  others  is  the  matte  class.  These  are 

glazes  with  a  texture  or  tone  as  revealed 
in  the  velvety  warmth  of  nature,  realized 
by  a  sense  of  feeling  in  the  touch  of  the 

Beautiful   Designs 
of  Pottery  Lamp 

brilliant  foliage  or  the  petals  of  flowers. 
Strange  tales  are  current  in  Flemington 

of  the  mystic  processes  used  in  getting 
the  hundreds  of  color  effects  produced, 
this  being  due  to  the  fact  that  no  one  is 

allowed  in  the  compounding  and  experi- 
mental parts  of  the  pottery  except  work- 

men. Bones,  said  to  be  human,  strange 
minerals  from  foreign  lands  and  packages 
of  rare  metals  of  great  value,  go  into  these 
secret  precincts  to  be  combined  into  the 
vari-hued  pottery.  The  lamps  are  all 
fitted  with  electric  switches  that  are  so  in- 

conspicuous that  they  are  hardly  notice- 
able. These  switches  are  fitted  into  the 

base  of  the  lamps  and  the  electric  light 
sockets  are  keyless,  a  little  projecting 
pin  taking  the  place  of  a  key. 
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THE  HOME  ELECTRICAL 

The  Home  Electrical  is  the  coming 
home.  It  is  coming  fast.  In  fact,  it  is 
here.  It  has  been  arriving  on  the  install- 

ment plan  for  some  years  and  perfecting 
itself  first  in  the  intelligent  use  of  arti- 

ficial light,  in  effects  highly  satisfactory 
to  the  eye  and  producing  a  delightful 
quality  of  harmony.  Then  inventive 
genius  turned  to  the  properly  designed 
apparatus  for  electric  heating  and  cook- 

ing. Numerous  domestic  heating  devices 
make  the  house  electrical  a  home  of  won- 

ders. Already  there  is  at  hand  the  magic 
touch  that  illumines  the  modern  home, 
transforms  the  old  time  tasks,  reduces 
drudgery  and  develops  light  and  art 
in  the  home. 

This  picture,  so  artistically  suggestive 

of  the  things  just  mentioned,  the  bright- 
ness and  good  cheer  of  the  Home  Elec- 

trical, adorns  one  of  the  season's  novelties 
■ — the  Electric  Calendar.  Why  we  have 
waited  so  long  for  a  really  representative 
and  typical  electric  calendar  is  hard  to 
say,  but  it  has .  come,  out  at  last  and  is 
unique  in  its  aesthetic  suggestions  for  the 
modern  home  and  in  addition  to  its  practi- 

cal value  in  the  home,  it  points  out  in  a 

purely  artistic  way  the  fundamental  ad- 
vantages of  electricity  in  the  direction  of 

safety,  health,  purity,  flexibility  and 
adaptability. 

A   FAMOUS   CHRISTMAS   BABY 

The  Christmas  day  of  1642  was  marked 

by  the  birth  of  one  of  the  world's  greatest 
men,  Sir  Isaac  Newton.  During  his  long 
and  valuable  life  his  researches  extended 
over  an  illimitable  domain  of  science. 

Many  stories  are  related  of  his  absent- 
mindedness  while  deeply  interested  in 
some  of  the  abstruse  problems  to  which 
he  applied  himself  so  entirely. 

One  day  an  intimate  friend,  Dr.  Stukely, 
called  on  Newton  and  found  on  the  table 

a  cover  laid  for  his  solitary  dinner.  After 
waiting  a  long  time,  Dr.  Stukely  removed 
the  cover  and  ate  the  chicken  underneath 

it,  replacing  and  covering  up  the  bones. 

The  Home  Electrical 

At  last  Newton  appeared  and  after  greet- 
ing his  friend,  sat  down  to  dinner,  but  on 

lifting  the  cover  he  said  in  surprise: 

"Dear  me,  I  thought  I  had  not  dined, 
but  I  see  I  have." 

COFFEE  CREAM 

Boil  a  calf's  foot  in  a  quart  of  water 
till  it  reduces  to  a  pint  o\  jelly,  clear  of 
sediment  and  fat;  make  a  teacupful  of 
very  strong  coffee,  clear  it,  with  a  bit  of 
isinglass  that  it  may  be  perfectly  brighl : 
pour  it  into  the  jolly  ami  add  a  pint  of 
very  good  cream;  sweeten  to  taste,  give 
it  one  boil  up  and  pour  it  into  a  mold. 
Dainty  Dishes. 
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ECONOMICAL  SHOP  LIGHTING 

An  economical  method  of  securing  either 
general  or  concentrated  light  in  a  small  shop  is 
herewith  shown.  On  a  shelf  edge  above  the  bench 

are    screwed    four   "T"   hinges    on    which    are 

Shop  Lighting 

fastened  metal  shields.  When  concentrated 

light  is  needed  on  the  bench  the  shields  are 
lowered,  thus  hiding  the  source  of  light  and  giving 
the  desired  result.  When  light  is  needed  for  the 
other  parts  of  the  shop  the  shields  are  raised. 

JOINING    PIPE    LENGTHS    FOR    EXTEN- 
SION BORING 

The  arrangement  shown  for  joining  together 

the  lengths  of  an  extension  boring  tool,  is  fre- 
quently preferable  to  that  involving  the  use  of 

conduit  couplings.     It  comprises  a  dowel  of  }/i 

L 
Ends  of%>"P/'pe  Lengths X 

F/a+  Head  <Screuf ^ 

Douse/  of%f"P/pe Extension  Boring  Device 

inch  pipe  which  is  riveted  at  one  end  into  a  Yi 
inch  pipe  or  conduit,  that  forms  an  extension 
piece.  The  other  end  of  the  dowel  is  held  in  its 
conduit  length  with  a  flat  headed  machine  screw 
turning  into  the  hole  which  is  tapped  through 

one  wall  of  the  conduit,  but  which  is  unthreaded 

through  the  other  wall.  There  is  no  possibility 
of  the  conduit  lengths  being  twisted  apart, 

regardless  of  the  direction  in  which  the  brace  is 
turned,  and  the  external  diameter  of  the  joint 

is  very  little  greater  than  that  of  the  conduit. — 
Geo.  V.  Jerome. 

FORCING  ARMORED  CABLE  IN  COVED 
CEILING 

In  fishing  conductors  around  the  coved  por- 
tions of  ceilings  it  will  usually  be  found — particu- 
larly when  steel  armored  conduit  or  steel  armored 

conductors  are  being  installed — that  the  con- 
ductors or  conduit  can  be  readily  pushed  around 

the  curved  portion  of  the  ceiling  as  detailed, 
without  any  prior  fishing.  It  is  always  worth 
while   to   try   to   push   the   conductors   around 

Fishing  Armored  Cable 

where  construction  of  the  sort  described  is  en- 
countered before  fishing  through  the  wire  route 

with  a  snake. 

EFFECT  OF  OIL  ON  INSULATION 

Because  oil  has  a  disintegrating  effect  not  only 
on  rubber  but  on  cotton  and  fabric  as  well,  care 
should  be  taken  to  see  that  the  wiring  for  electric 

lighting  and  engine  starting  systems  is  well  pro- 
tected. 

If  oil  is  permitted  to  remain  on  the  wir- 
ing, the  insulation  will  in  time  be  so  softened 

that  the  slightest  chafing  will  cause  the  bare 
copper  to  be  exposed  and  a  short  circuit  or  a 
leakage  of  current  will  follow  and  it  may  be  an 
extraordinarily  difficult  leak  for  even  an  expert  to 
discover. 

958 



Elementary  Electricity  for  Practical 
Workers 

By   W.  T.   RYAN 

Chapter  IX. — Alternating  Current  Generators 

An  alternating  current  generator  is  a  machine 
for  the  conversion  of  the  mechanical  power  of  a 
steam  engine,  gas  engine,  water  wheel,  or  other 

type  of  prime  mover  into  electrical  power  which 

Fig.  43.    Elementary  Single  Phase  Alternator. 

is    delivered   as   alternating    current.      Fig.    43 
shows  an  elementary  single  phase  alternator. 

If  the  coil  shown  in  Fig.  43  is  rotated  clockwise 
the  voltage  in  the  wire  at  the  left  will  send  current 
towards  the  handle,  while  that  in  the  other  wire 
will  send  current  in  the  opposite  direction.  After 
the  coil  has  passed  a  position  midway  between 
the  poles  the  wires  begin  cutting  the  lines  of 

Fig.  44.     Elementary  Two  Phase  Alternator 

force  in  the  opposite  direction  and  the  current  is 
reversed.  It  is  evident,  therefore,  that  the 
current  in  the  external  circuit  will  be  an  alternat- 

ing current. 

A  two  phase  alternator  has  two  separate  wind- 
ings which  arc  so  arranged  that  the  voltage  in  one 

is  zero  at  the  instant  the  voltage  in  the  other  is  a 
maximum.  Fig.  44  shows  the  elements  of  a  two 
phase  alternator.  When  the  coil  (A)  is  cutting 
no  lines  of  force,  the  coil  (B)  is  culling  them  at 

tlu  maximum  rate,  therefore  produces  maximum 
VOltage    when    (A)    produces    no    voltage.      The 

angular   displacement  between   the  vc 

therefore  90°. 
Fig.  45  shows  a  star  connected  elementary 

three  phase  alternator.  There  are  three  coils  (or 

sets  of  coils)  120  degrees  apart.  Instead  of  hav- 
ing two  slip  ring  terminals  for  each  coil  (or-  set 

of  coils)  they  are  usually  connected  so  that 
only  three  slip  rings  are  required. 
When  the  three  coils  are  connected  together 

at  a  common  point  and  the  other  terminals 
brought  out,  the  machine  is  said  to  be  star  or  Y 
connected.     If  as  indicated  by  Fig.  46  they  are 

Fig.  45.     Elementary  Three  Phase  Alternator 

connected  in  series  and  the  points  where  the  coils 
are  connected  together  brought  out,  they  are 
said  to  be  delta  (A)  connected. 

On  an  alternator  the  commutator  of  the  direct 

current  machine  is  replaced  by  slip  rings  which 
deliver  alternating  current  to  brushes  making 
contact  with  them  when  the  armature  rotates,  or 

receive  direct  current  for  exciting  the  field  when 

Fig.  46.     Delta  Connected  Armature 

the  field  rotates.    Since  it  is  tlu-  relal 
the  armature  ami  field  which  is  essential  in  the 

generation  of  voltage,  we  may  have  the  field  rotate 
instead  of  the  armature.     In  fact,  practically  all 
large  alternators  arc  of  the  revolving  field  type, 
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the  revolving  armature  type  being  limited  to 
very  small  units  and  to  machines  which  generate 
both    direct    current    and    alternating    current. 

Fig.  47.     Revolving  Field  Alternator 

Fig.  47  shows  a  revolving  field  alternator.  Fig. 
48  shows  the  rotor  of  a  revolving  field  alternator, 
and  Fig.  49  one  of  the  field  coils. 
The  principal  advantage  of  the  revolving 

field  alternator  is  that  it  avoids  the  collection  of 

high  voltage  currents  through  brushes  rubbing 

of  Revolving  Field  Alternator 

on  slip  rings.  The  armature  connections  are 
fixed  and  only  low  voltage  direct  current  need  be 
supplied  to  the  brushes  for  the  field  coils.  The 
armature  winding  can  be  better  insulated,  having 
more  space  and  not  being  subject  to  so  severe 
mechanical  strains.  The  revolving  field  also  has 
a  greater  flywheel  effect  which  is  sometimes 
desirable.  Revolving  field  alternators  are  a 
commercial  success  for  voltages  of  25,000  and 
higher,  whereas  the  revolving  armature  type  is 
practically  limited  to  5,000  volts. 

There  is  a  third  type  of  alternator  known  as 

the  induction  type  which  has  both  its  armature 
winding  and  field  winding  stationary  and  has  an 
iron  rotating  member  which  periodically  shifts 
the  path  of  the  magnetic  field.  It  has  no 

brushes,  no  collector  rings  and  no  moving  electri- 

Fig.  49.     Edge  Wound  Strap  Field  Coil 

cal  circuits.  However,  because  of  its  high  first 
cost  and  lower  efficiency  it  has  not  proven  the 
success  commercially  that  the  revolving  field 

type  has. Alternator  windings  may  be  divided  into  two 
general  classes;  namely,  closed  windings  and  open 
windings.  The  most  familiar  type  of  closed 

winding  is  found  in  the  rotary  and  in  the  revolv- 
ing armature  type  of  alternator.  This  is  simply 

an  ordinary  direct  current  generator  with  taps 

Fig.  50.     Single  Phase 
Closed  Winding 

Fig.  51.     Three  Phase 
Closed  Winding 

.  from  certain  points  on  the  armature  wind- 
ing. If  single  phase  and  bipolar,  we  would  tap 

two  diametrically  opposite  points  on  the  arma- 
ture winding  as  indicated  in  Fig.  50. 

If  the  machine  were  multipolar  the  connections 

to  the  slip  rings  would  be  joined  to  all  the  equi- 
potential  points  on  the  winding,  so  that  in  general 
each  slip  ring  has  as  many  connections  as  there 
are  pairs  of  poles.  The  effective  alternating 
voltage  is  equal  to  .707  times  what  the  direct 

voltage  would  be. 
The  connections  to  the  slip  rings  of  a  three 

phase  bipolar  rotary  or  of  .      , 
a  revolving  field  armature 
are  shown  in  Fig.  51.  The 
alternating  voltage  is  0.61 
times  what  the  direct  volt- 

age would  be. 
Fig.  52  illustrates  a  single 

phase  open  winding  with  one 
slot  per  pole.  1 1  is  the  usual 

type  of  winding  used  on  re- 
volving field  alternators. 

Fig.  53  illustrates  a  winding  where  there  are 
two  slots  per  pole  and  where  two  thirds  of  the 
surface  of  the  armature  is  occupied  by  the  slots. 

Fig.  52.     Single  Phase 

Open  Winding — One 
Slot  per  Pole 
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Fig.  54  illustrates  a  two  phase  open  type  wind- 
ing for  an  eight  pole  machine  with  one  slot  per 

pole  per  phase.  Fig.  55  illustrates  a  three  phase 
open  type  winding  for  an  eight  pole  machine 

■with  one  slot  per  pole  per  phase.     The  three 

Fig.  S3.     Winding  of  Two  Slots  per  Pole 

voltages  in  value  are  120  degrees  apart.  It . 
should  be  considered  as  three  separate  single 

phase  windings  and  then  the  three  windings  may 
be  connected  in  either  star  or  delta.  If  they  are 
connected  in  star  the  voltage  between  the  slip 
rings  will  be  1.73  times  the  voltage  induced  in 
one  of  the  three  separate  single  phase  windings. 
If  connected  in  delta  the  voltage  will  be  equal  to 

Fig.  54.     Two  Phase 
Open  Type  Winding 

Fig.  55.     Three  Phase 
Open  Type  Winding 

that  which  would  be  produced  by  one  of  the 
three  windings,  but  the  current  in  each  of  the 
three  leads  coming  from  the  armature  will  be 
1.73  times  the  current  in  each  one  of  the  windings. 

Fig.  56.     Three  Phase  Chain  Winding — One 
Slot  per  Pole  per  Phase 

The  number  of  slots  per  pole  for  two  and  three 
phase  machines  must  be  divisible  by  the  number 
of  phases,  and  when  the  same  stampings  are  used 

for  both  two  and  three  phase  machines,  must  be 
divisible  by  six.  According  to  Rushmore  (Trans. 

A.  I.  E.  E.,  Vol.  XXI)  most  engine  type  alter- 
nators are  built  with  six  or  twelve  slots  per  pole, 

twelve  slots  per  pole  being  used  where  the  kilo- 
watts output  per  pole  is  necessarily  high,  and 

it  is  not  desirable  to  increase  the  length  of  the 
armature  the  amount  necessary  for  six  slots. 
Nearly  all  engine  driven  alternators  have  six 
slots  per  pole.  Many  three  phase  alternators, 
however,  are  designed  with  nine  slots  per  pole  or 
three  slots  per  pole  per  phase. 

As  to  method  of  construction,  there  are  two 

types  of  armature  coils;  namely,  chain  or  non- 

Fig.  57.     Interchangeable  Armature  Coils 

interchangeable  coils  and  double  layer  or  inter- 
changeable coils.  The  interchangeable  coils  are 

more  generally  used  because  only  one  mold  and 
one  form  of  coil  is  required.  Figs.  56  and  57 
illustrate  the  two  types. 

{To  be  continued) 

BLOWN  FUSE  ADVERTISES  THEATER 

Over  the  door  of  a  moving  picture  theater  was 
an  electric  lamp  letter  sign  spelling  the  name 

"ALBUM  THEATER."  Each  letter  was  upon 
a  separate  circuit.  One  Sunday  evening  a  fuse 
blew  out  and  the  letter  L  was  dark.  That  even- 

ing more  people  had  their  attention  called  to  the 

theater  than  ever  before. — J.  V.  Gregorh  n. 

BIMETALLIC   CONDUCTOR 

A  bimetallic  conductor  is  one  made  up  o(  steel 

core  with  a  copper  shell.  The  general  use  of  this 
conductor  is  for  ground  wire,  telephone  wires 

and  in  long  spans  of  transmission  Inns  where 
mechanical  strength  is  necessary.  This  conduc- 

tor is  stronger  than  copper  and  has  a  better  con- 
ductivity than  steel. 

The  irrigation  pumping  system  <>i  the  I'tali lake  Irrigation  Company,  Utah,  is  now  ready 
to  deliver  water  u>  farmers.  The  electric  pumps 

have  a  capacity  of  36  cubic  feel  per  second. 
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ILLUMINATED  WATER  DISPLAYS 

There  are  few  things  more  effective  than  the 

illumination  of  a  small  fountain  —  perhaps  on 
the  lawn,  or  arranged  in  a  window  or  even  upon 
a  banquet  table.  It  is  easy  to  insert  a  lamp 
inside  a  Mason  fruit  jar.  Two  holes  in  the  zinc 
cover  let  the  wires  through,  and  tape  and  pitch 
insulate  the  wires  and  keep  out  the  water. 

With  a  lamp 'enclosed  as  described  and  sunk  in 
an  acquarium  or  in  the  basin  of  a  fountain,  there 

Wooden  Block  Held  By  Wove  Boh. 

Us     ijghted  Basin 

Plans  for  Water  Displays 

will  be  no  trouble  from  overheating  the  lamp,  for 
the  water  surrounding  the  fruit  jar  conducts 
away  the  heat.  Fig.  1  shows  this  cheap  and 
effective  device.  A  good  coating  of  pitch  or 
asphalt  makes  the  top  watertight  and  the  jar 
may  be  sunk  in  the  fountain  basin,  held  in  place 
by  a  bit  of  rock  and  the  lamp  will  thoroughly 
illuminate  the  water  immediately  around  the 
jar.  Several  of  these  jars  sunk  in  various  parts 
of  the  basin  may  be  used  and  wierd  effects  may 
be  obtained  by  painting  the  inside  of  one  or  more 
of  the  jars  in  various  colors.  With  connections 
from  each  jar  to  a  controlling  commutator  simi- 

lar to  that  used  with  a  flashing  sign,  all  manner  of 
lighting  effects  may  be  worked  out.  Another 

very  pleasing  effect  may  be  secured  by  cementing 
pieces  of  colored  glass  to  the  glass  jars  in  the 
fountain. 

Another  effect  may  be  obtained  by  suspending 
in  the  center  immediately  above  the  basin,  one 

of  the  lamp-enclosing,  glass  jars  and  then  arrang- 
ing several  jets  to  spring  from  the  edge  of  the 

basin  and  converge  against  the  central  jar  which 
is  covered  with  a  mosaic  of  glass,   colored  in 

accordance  with  the  whim  of  the  person  arrang- 
ing the  display. 

With  a  lawn  fountain  of  suitable  size  four  jar 

lamps  may  be  placed  at  (A,  A,  A,  A)  Fig.  2.  Three 

pipe  supports  (C,  C,  C)  are  fixed  in  the  concrete 
of  which  the  basin  is  made  and  support  the  jar 

covered  lamp  (D),  which  has  colored  glass  and 
other  showy  material  cemented  upon  it.  Water 
flows  through  one  of  the  pipes  (C),  another  of  the 

pipes  carries  the  wires  to  supply  current  to  the 
lamp,  while  the  third  pipe  may  be  used  to  carry 
compressed  air  in  more  elaborate  arrangements, 
the  air  being  used  to  atomize  the  whole  or  a  part 
of  the  jet  issuing  from  (D),  thus  surmounting  the 
fountain  with  a  cloudlike  spray. 

The  writer  has  seen  a  still  simpler  arrange- 
ment, in  which  there  was  only  the  basin,  the  gold 

fish,  and  a  single  incandescent  lamp  supported 
over  the  basin  upon  a  little  wire  tripod,  Fig.  3. 
The  attractiveness  of  this  simple  display  must 

be  seen  to  be  appreciated.  — James  F.  Hobart. 

"H"  POLE  CONSTRUCTION 

The  telephone  .pole  construction  illustrated 

is  commonly  termed  a  "Figure  H. "  It  is  used 
when  a  very  heavy  lead  must  be  raised  to  an 
exceptional  height  and  would  cause  too  much 
strain  to  be  thrown  on  one  pole  no  matter  how 
large  and  solid  it  might  be.  This  fixture  is 
usually    constructed    of    straight,    light,    sound 

,n    n    (i    nAn   n(\  i\  i\   n   ft, 

"^TTC 

n    n  i  m  n  a 

n    (i    ni  an  j  na  t\\ 

Pole  Installation 

poles  which  are  securely  fastened  together  at  the 

top  with  crossarm  braces  and  bolts  as  shown — 
George  Madison. 
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THE   ELECTRIC   ARC 

Most  of  us  are  familiar  with  the  electric  arc 

as  produced  between  two  carbon  rods.  It  is 
employed  in  more  ways  than  we  generally  believe 
—  in  the  common  arc  light,  in  the  moving  pic- 

ture machine,  as  a  part  process  in  the  manufacture 

of  blue-print  paper,  in  most  systems  of  wire- 
less telephony,  and  even  by  the  enterprising 

safe  cracker  as  one  of  the  tools  of  his  trade. 

Replacing  the  carbon  with  mercury,  it  is  also 
used  in  the  mercury  light  and  in  the  mercury 
arc  rectifier  for  electric  automobiles. 
When  two  carbon  rods,  which  are  connected 

to  a  source  of  current,  are  brought  into  contact 
a  strong  current  flows.  Just  before  separation 
the  resistance  is  very  great  and  the  carbon 
is  raised  to  a  high  temperature,  a  portion  of  it 
being  converted  into  carbon  vapor,  which  is  a 
sufficiently  good  conductor  to  allow  a  steady 
current  to  flow  through  it.  The  arc  proper, 

then,  is  that  white-hot  carbon  vapor  through 
which  the  electric  current  flows.  To  maintain 

a  steady  arc  between  carbon  points,  it  is  necessary 
to  employ  a  potential  of  at  least  40  or  50  volts; 
if  less  is  used  the  arc  will  be  unsteady.  This  is 
generally  explained  by  assuming  a  back  pressure 
of  about  39  volts,  the  seat  of  which  is  in  the 

positive  carbon. 
From  the  above,  it  is  evident  that  the  essential 

part  in  the  production  of  an  arc  is  the  vaporization 

of  the  carbon.  It  would  seem  that  any  sub- 
stance which  conducts  electricity  and  is  easily 

vaporized  ought  to  produce  an  arc.  And  such 
is  the  case.  For  instance,  who  has  not  noticed 
the  blinding  green  flame  which  sometimes 
flashes  out  of  the  switch-box  of  the  street  car? 
That  is  an  arc  pure  and  simple.  If  the  blade 
were  left  slightly  open,  instead  of  being  quickly 
pulled  back,  the  arc  would  have  continued 
and  have  melted  away  the  copper  blade  in  the 
same  manner  as  in  the  common  type  of  arc 
lamp  the  carbon  rods  are  consumed.  Besides 
copper,  zinc,  iron  and  mercury  afford  arcs  very 
nearly  as  brilliant  as  those  of  carbon.  They 
differ  from  it,  however,  in  one  respect;  while 
carbon  requires  a  potential  of  at  least  45  volts 
to  form  an  arc,  zinc,  iron  and  mercury  will  arc 
at  as  low  as  20  volts. 

The  following  will  prove  interesting  for  those 
who  care  to  experiment  with  these  arcs.  First 
of  all  some  source  of  current  is  needed.  While 

direct  current  is  desirable,  it  is  hardly  conven- 
ient at  as  low  a  voltage  as  20  and  at  an  amperage 

of  25.  A  large,  step-down  transformer  on  al- 
ternating current,  giving  about  20  volts,  is  just 

the  tiling.     A  small  reactance  coil  or  resistance 

of  high  carrying  capacity  should  be  connected  in 
series  with  the  arc  to  control  the  current. 

Get  two  zinc  rods  such  as  are  used  in  salam- 
moniac  wet  batteries  and  fasten  a  wire  to  each 

Turn  on  the  current  and  slowly  bring  the  ends 
of  the  rods  into  contact  and  then  slowly  separate 
them.  A  deep  blue  flame  or  arc  will  appear 
between  the  ends  of  the  zincs,  melting  them 
quickly  and  liberating  a  great  deal  of  zinc  vapor. 

A  copper  arc  may  be  produced  by  employing 
two  sharp  pointed  copper  wires  (No.  12)  as 
electrodes.  The  two  wires  must  first  be  heated 
in  the  flame  of  a  Bunsen  burner.  While  still 

red-hot  bring  into  contact.  A  heavy  flame  will 
appear  upon  separation,  quickly  melting  the 
electrodes  and  throwing  off  a  number  of  sparks. 

Iron  furnishes  a  steady  arc.  Take  two  hat 
pins  and  fasten  each  in  a  binding  post  with  the 
points  touching  lightly.  Upon  applying  the 

current  the  point  of  contact  becomes  red-hot, 
melts  and  then  begins  to  arc.  This  arc  does  not 
appear  to  be  composed  of  iron  vapor,  but  rather 
of  iron  in  the  liquid  state.  This  is  further 
strengthened  by  the  fact  that  the  arc  cannot 
be  blown  out.  So  quickly  are  the  electrodes 
consumed  that  they  appear  to  literally  burn  up. 

Fill  a  thimble  with  mercury  and  use  for  the 
other  electrode  a  zinc  point.  When  the  zinc  is 
lowered  gradually  into  the  mercury  and  its  point 
immersed  and  then  gradually  withdrawn,  a 
brilliant  arc  of  almost  pure  white  color  appears. 
The  action  is  so  violent  that  the  mercury  is 

splattered  about  and  the  remainder  soon  vapor- 
izes. It  might  well  be  to  state  that  both  the 

Vapors  of  mercury  and  zinc  are  poisonous  in 
large  quantities  and  while  small  amounts  of 
them  are  not  dangerous  they  can,  at  least, 
make  one  very  ill.  The  safest  way  is  to  have 
all  the  windows  wide  open  and  to  operate  the 
arc  only  for  a  very  short  space  of  time. 

It  will  be  noticed  that  while  many  of  these 

metals  produce  arcs  very  nearly  as  brilliant  as 
those  of  carbon,  none  of  them  has  its  high 

melting  point  and  consequently  its  lasting  qual- 
ities. And,  indeed,  carbon  is  a  material  unique 

in  its  combination  of  easy  vaporization  and  high 

melting  point  —  a  fact  which  fully  accounts 

for  its  wide  adoption  for  are  light  work. — 
Fernand  Pincoffs. 

John  J.  McCarthy  ol  Newton,  Mass.,  has 
patented  a  tire  alarm  system  which  may  be 

connected  through  a  thermostat  to  the  electric 
light  circuit  in  the  building.  In  ease  a  fire  occurs 

the  thermostat,  it'  located  near  it,  tusesand  allows 
current  from  the  lighting  circuit  to  ring  a  bell. 
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IMPROVISED     DEVICE     FOR     FISHING 
PARTITIONS 

No.  10  rubber  covered  wire  and  a  No.  5 

porcelain  knob  will  serve  to  fish  wire  into  the 
partition  of  an  old  frame  building. 

didingr 

Cei/ing '  / 
Out/et  Hole . 
Jtring 

fishing  Wire' 

iSl-ffoon 

\ 
Joist 

Foundation 

Fishing  Partitions 

Referring  to  the  drawing,  the  porcelain  knob 
engages  on  a  hook  bent  in  the  end  of  No.  10 
copper  conductor.  When  the  conductor  with 
the  knob  in  place  reaches  the  space  in  the  side 

"/Vc.lO  Rubber  Covered  Wire 

Carpenters  Chalk  l/ne 

Alo.S  Solid  Knob 

Detail  of  Fishing  Device 

wall,  the  knob  is  dislodged  by  loosening  up  on 
the  chalk  line  and  suddenly  withdrawing  the 

No.  io  wire. —  Geo.  V.  Jerome. 

PAINT  MIXING  MACHINE 

As  a  considerable  amount  of  painting  had  to 
be  done  on  our  farm,  I  devised  the  following 

paint  mixing  machine  which  greatly  reduced  the 
work  of  mixing  and  also  mixed  the  paint  far 
better  than  it  would  have  been  possible  to  do  by 
hand. 

A  medium  sized  oil  barrel  was  procured  and 
also  the  rear  wheel  of  an  old  coaster  brake 

bicycle.  The  head  of  the  barrel  should  be 
removed  and  the  entire  coaster  brake  taken  off 

the  bicycle  wheel.  A  board  about  six  inches 
wide  and  long  enough  to  project  over  the  end  of 
the  barrel  so  as  to  hold  a  small  motor,  was  then 

obtained.  In  the  center  of  this  board  a  hole  was 

bored  large  enough  for  the  shaft,  upon  which  the 
paddles  are  located,  to  revolve  freely.  This 
bearing  must  be  kept  oiled.  The  shaft  was  then 
fastened  on  the  hub  of  the  bicycle  wheel. 

Any  small  motor  of  %  horsepower  or  over  will 
furnish  sufficient  power.  In  our  case  we  used 
the  washing  machine  motor.  The  pulley,  if 
possible,  should  be  removed  and  reversed  on  the 
shaft.  The  small  projecting  end  must  then  be 
tightly  wound  with  adhesive  tape.  If  the  pulley 
has  no  projecting  end,  the  pulley  itself  may  be 
wound  with  tape.  The  rest  of  the  drawing  is 
self-explanatory. 

When  the  lead  and  oil  are  first  placed  in  the 

Paint  Mixer 

barrel,  they  must  be  stirred  for  about  ten 
minutes.  Then  the  stirring  outfit  can  be  lowered 
into  the  barrel,  the  rim  of  the  wheel  resting  on 

the  pulley  of  the  motor. —  Wilson  S.  Sutfin. 

PRE-COOLING  REFRIGERATOR 
FRUIT  CARS 

A  new  idea  to  save  ice  in  the  transportation  of 

fruit  is  used  by  the  Pacific  Fruit  Express  Com- 
pany, Roseville,  Cal.  The  car  interior  is  cooled 

off  before  the  ice  is  put  into  the  car's  refrigerator. 
Air  is  drawn  from  cooling  rooms,  in  which  the 

temperature  is  kept  at  about  eighteen  degrees  F. 

by  direct  expansion  ammonia  coils  and  is  forced 
into  the  cars,  thus  reducing  their  temperature 
and  effecting  a  considerable  saving  in  ice  during 

transportation. 
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PORCELAIN  KNOB  REMOVER 

Where  knobs  are  held  by  nail  and  leather  heads 
this  little  tool  will  remove  the  knob  by  simply 

placing  the  fork  (A)  of  the  tool  on  the  neck  of  the 
knob  and  prying  it  loose.  By  its  use  a  knob  is 

seldom  broken  and  when  removing'  temporary 
work  or  replacing  wires  it  will  be  found  very 
useful.  To  make  the  device,  secure  a  piece  of  soft 

steel  about  Yi  by  9J^  inches  and  have  a  black- 
smith hammer  it  out  to  Yi  inch  round  to  with- 

in  inches  of  end   (B).      With  a  hacksaw 

Plans  for  Porcelain  Knob  remover 

and  file  make  a  slot  in  the  flat  end  %  inch  wide 
and  one  inch  deep  as  shown  at  (A)  and  round  off 
the  inside  corners  so  as  to  have  it  fit  the  knob 

nicely. 
To  make  the  heel,  secure  a  piece  of  iron  or 

steel  Yi  by  ZA  by  1  inch  and  shape  as  shown  to 
fit  Yi  inch  handle.  Then  rivet  this  heel  to  the 
handle  about  three  inches  from  the  flat  end,  at 

(C),  to  act  as  a  fulcrum. 

OUTDOOR    NIGHT    LIGHT    AT    OBSER- 
VATORY 

A  few  feet  outside  the  Creighton  University 
Observatory,  at  Omaha,  Nebr.,  in  the  meridian 
of  the  transit,  are  two  four  inch  iron  pipes  set 
upright  in  the  ground,  one  on  either  side  of  the 

building,  and  termed  " north " and  "south  piers." 
They  are  about  four  feet  high  and  their  object 
is  to  serve  as  supports  for  small  instruments.  As 
work  often  has  to  be  done  at  night,  electric 
lamps  are  used.  Electric  terminals  which  are 
convenient,  weather  and  foolproof  are  provided 
in  the  pier. 

A  flange  was  screwed  on  the  four  inch  pipes, 
before  they  were  set  up,  to  support  a  twelve  inch 
circular  iron  plate  on  which  the  instruments 
rest.  The  flange  and  plate  are  separated  by  a 

two  and  one-half  inch  section  of  a  five  inch  pipe. 
Five  bolts,  which  passed  outside  the  five  inch 
pipe,  hold  the  pieces  firmly  together. 

Into  the  five  inch  section  t  hree  holes  are  drilled, 

and  taped  to   fit   what  a  plumber  would   call 

half  inch  plugs,  which  can  be  removed  only  by  a 

special  wrench. 
It  takes  but  a  moment  to  remove  a  plug  with 

Instrument  Pedestal 

the  special  wrench,  and  to  insert  a  receptacle 

plug. The  pier  ends  of  the  connectors  are  sunk  into 
holes  bored  into  a  wooden  ring  inside  the  five 
inch  collar.  This  ring  is  secured  to  the  collar 
by  five  screws,  which  have  their  heads  inside  the 
pier.  Alternating  current  at  110,  or  six  volts,  is 
obtainable,  and  through  one  receptacle  a  sounder 

may  be  connected  to  the  observatory  chrono- 

graph and  clock  circuit. — W.  F.  Rigge. 

MIRROR  LIGHT  FIXTURE 

Get  a  }/i  inch  brass  elbow  from  the  plumber, 
file  the  back  side  flat;  that  is,  the  rim  near  one 

of  the  holes,  then  take  a  piece  of  sheet  brass  or 

heavy  tin  about  Yi  by  1J4  inches  and  solder 
this  on  the  flat  side  after  boring  two  or  three 
small  holes  for  screws.  After  soldering  together, 

finish  up  smooth  with  a   file  or  on   a   buffing 

Mi: Fixture 

machine,   then  add  a   piece  of  fixture  tubing. 

Take  the  ebonite  bushing  that  comes  with  the 
socket   and  screw  it  into  the  upper  hole 

elbow.     Push  the  lamp  cord  through  the  tube 
and  attach  the  socket.    Fasten  the  fixture  to  the 
mirror  frame  as  shown.     George  Cune. 
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WIRELESS   PIANO   ON   BOARD   THE   HIRONDELLE 

Wireless  operators  on  board  ships  along  the 
Atlantic  coast  and  near  New  York  were  mystified 
recently  by  the  sound  of  music  in  their  head 
phones.  The  mystery  was  not  solved  until  the 
steam  yacht  Hirondelle,  the  property  of  Prince 
Monaco,  ruler  of  the  little  European  state  in 

which  Monte  Carlo  is  situated,  docked  in  New 
York  harbor. 

On  board  this  yacht  is  a  wireless  piano,  as 
it  may  be  called.  Many  experiments  have 
been  made  to  produce  musical  notes  and 
with   this   Telefunken  equipment  good  results 

are  obtained  with  practically  undamped  waves. 
The  Hirondelle  station,  here  diagrammatically 
shown,  consists  of  a  dynamo  (A)  of  1500  volts 

966 
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which  charges  the  condensers  (G)  after  passing 
through  the  lamp  bank  (B)  and  choke  coils 

(D  D').  The  oscillating  circuit  is  condenser 
(G),sparker  (S),and  the  primary  coil  of  the  oscil- 

lation transformer  (P).  Direct  current  is  used, 
giving  no  pulsation  to  the  note  which  is  as  pure 
as  can  be.    By  making  the  condenser  (O)  variable 

TOOTT 

D'
 

^f^oooo 

^    ooobo 
Elementary  Diagram  of  Piano's  Circuit 

different  frequencies  of  the  note  are  obtained, 
and  in  this  manner  tunes  are  played.  Another 

remarkable  thing  is  that  the  noise  in  the  trans- 
mitting room  is  very  slight.  The  condensers  are 

small,  all  being  kept  in  a  box  a  foot  square,  The 
sparker  is  revolving,  the  speed,  however,  having 

no  effect  on  the  spark  variations  of  the  note  fre- 
quency, which  is  obtained  by  pressing  keys  like 

those  of  a  piano.  The  transformer  for  the  anten- 
na is  of  the  Tesla  form,  one  spiral  in  the  primary 

to  nearly  30  or  40  in  the  secondary. 
Prince  Albert,  owner  of  the  Hirondelle,  is 

accompanied  by  scientists  and  artists  who  are 
assisting  him  in  making  a  study  of  oceanography, 
particularly  with  reference  to  the  Atlantic. 

CONSTRUCTION  OF  UNIQUE  VARIABLE 
CONDENSER 

This  condenser  is  for  uce  in  the  wireless 
transmitting  circuit  and  has  the  advantage  of 
being  variable  in  very  small  steps. 

(A)  is  a  glass  jar  about  eight  inches  inside 
diameter  and  twelve  inches  high.  A  piece  of 
black  fiber  (C)  grooved  out  as  shown  fits  over  the 
edge  of  the  jar  and  serves  as  a  top.  If  fiber  is 
not  available,  well  seasoned  mahogany  shellacked 
and  finished  is  a  good  substitute. 

In  the  center  of  (C)  is  bolted  a  brass  casting 
(D)  which  has  a  threaded  screw  (E)  that  in  turn 

clamps  therod  (H)  in  place.  (O)  is  a  strip  of  cop- 
per or  brass  which  fits  close  to  the  side  of  the  jar 

(A)  and  extends  down  to  the  bottom  connecting 

the  binding  post    (F')   with  the  mercury   (M). 

(F)  is  a  brass  binding  post  bolted  to  (D)  thereby 

affording  connection  to  the  rod  (H)  and  conse- 
quently to  the  other  side  of  the  condenser.  The 

knob  (I)  is  of  fiber  and  is  fitted  to  the  brass  rod 

(H).  At  the  other  end  a  circular  piece  of  ma- 
hogany (J)  is  bolted  and  this  piece  of  wood  is 

made  a  tight  fit  and  glued  to  the  flint  glass  jar 
(B),  which  is  about  7  by  6  inches,  after  the  latter 
has  been  covered  with  tinfoil  on  its  inside  surface. 

(K)  is  a  brass  strip  about  K  inch  wide  which 
serves  to  connect  the  coating  of  tinfoil  with  the 
rod  (H). 

The  novel  part  is  a  quantity  of  mercury  or 
very  salt  water.  When  the  rod  is  pushed  down  it 
acts  directly  on  the  jar  (B)  and  pushes  it  down. 
The  mercury  or  water  rises  and  as  more  active 
conducting  area  is  brought  into  play  the  capacity 
increases.  When  the  rod  is  raised  the  capacity  is 
decreased. 

Salt  water  could  be  substituted  for  the  tinfoil 

but  the  increased  weight  which  would  result 
would  not  warrant  the  decrease  in  initial  cost. 

If  built  carefully  along  these  lines  a  good  instru- 
ment will  result.  Dimensions  are  purposely 

omitted  as  each  experimenter  can  follow  his 
own  ideas  as  regards  size. 

Mercury 

Cross  Section  of  Condenser 

This  condenser  may  be  used  in  conjunction 
with  a  condenser  of  fixed  capacity  by  hooking  the 

two  up,  remembering  always  that  in  parallel  the 
resulting  capacity  is  the  sura  of  their  individual 
capacities  and  in  scries  the  resulting  capacity 

equals  1  divided  by  the  sum  of  the  reciprocals 

of  their  individual  capacities.  -  Harold  Peter- 
son. 



ETHER   CONTROL  TO   BANISH  WAR 
By   LIVINGSTON   WRIGHT 

What  bids  fair  to  be  one  of  the  most  amazing 
inventions  of  the  age  is  being  brought  to  final 
test  by  United  States  Navy  officials  in  a  tiny 
building  in  Gloucester,  Mass. 

John  Hays  Hammond,  Jr.,  whose  father  is 
the  only  man  in  the  world  said  to  have  a  power 
uncanny  in  locating  and  estimating  the  value  of 
mining  properties  and  who  gained  a  celebrity 
undesired  by  himself  by  being  captured  by  the 

Boers  in  the  famous  "Jameson  Raid"  in  South 
Africa,  has  been  working  on  the  mighty  problem 
of  utilizing  wireless  to  control  boats  and  other 

upon  his  stupendous  achievement:  "There  are 
different  ways  of  getting  at  'World  Peace.'  If 
you  can  go  to  a  nation  and  show  it  an  article 
costing  $20,000  that  will  put  out  of  commission  a 
battleship  costing  $12,000,000,  you  have  done 

something  to  really  discourage  huge  armaments." 
Hitherto,  it  has  been  possible  to  operate  a 

torpedo  from  shore  at  an  eight  mile  speed,  but 
the  control  has  always  lacked  the  vital  point  of 
security  against  the  interference  of  an  enemy. 
In  a  word,  a  hostile  battleship  against  which  a 
land  operated  torpedo  might  be  directed  could 

Bungalow  Which  May  Hold  Secrets  of  Startling  Invention 

objects  from  land.  He  is  28  now,  a  Yale  graduate, 
and  the  present  machines  and  apparatus  hidden 
away  in  the  mysterious,  little,  concrete,  bunga- 

low structure  on  his  father's  estate  off  the  point, 
at  Gloucester  Harbor,  represent  not  only  the 

long  experienced  inventor's  work  but  also  the 
aid  of  a  group  of  experts  from  Yale's  Lawrence 
Scientific  School  and  the  government.  What 
is  now  going  on  in  the  mysterious  bungalow  may 
be  the  final  engine  for  completing  the  worthless- 
ness  of  the  heavy  armored  battleship,  for  Ham- 

mond, Jr.'s  principle  in  his  torpedo  device  is  no 
less  than  this  startling  procedure!  The  perfec- 

tion of  this  device  comprised  no  less  than  fifty 
patents.  Thousands  of  dollars  represent  the 
cost  of  experimental  equipment. 

There  is  a  pat  and  grimly  humorous  tang  to 
the  words  of. young  Hammond  in  commenting 

John  Hays  Hammond,  Jr. 

with  its  own  wireless  impulses  interfere  with  and 
negative  those  of  the  land  station. 

Hammond's  invention  not  only  makes  this 
interference  impossible  but  actually  turns  such 
interference  into  a  giant  power  to  help  his  own 
machine,  for  instead  of  his  radio  impulses  being 
weakened,  they  are  strengthened. 

When  the  Navy  Department  heard  that  Ham- 
mond was  operating  a  boat  out  in  the  harbor  by 

means  of  his  radio  impulse  device  and  it  was 
found  that  he  could  send  the  craft  any  way  he 

chose  at  a  speed  of  35  knots  an  hour,  a  rate  fast- 
er than  the  fastest  war  craft,  a  request  was  speed- 
ily made  to  him  to  develop  fully  his  experiments 

with  a  slower  type.  As  a  result  of  this  request, 
Hammond  fitted  up  the  bungalow  for  these  radio 
tests. 

He  can  do  some  hair-raising  stunts  in  this  little 
968 
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bungalow  laboratory,  too.  The  other  day,  while 
a  curious  little  electrical  machine  lay  on  the  table 
near  him,  Hammond  said  to  an  employee: 

"Whistle  for  lights  on."  The  employee  obeyed 
and  the  room  was  ablaze.  Now,"  said  Ham- 

mond, "whistle  for  lights  off."  The  room  was 
in  darkness! 

Needless  to  say,  the  visitor  felt  as  if  he  were  in 

the  midst  of  "the  spirits,"  but  to  the  experts 
about  Hammond  and  to  those  who  know  some- 

thing of  the  wonderful  power  of  radio  impulse, 
it  is  simply  taking  advantage  of  the  forces  of 
Nature.  The  great  event  is  in  finding  the  man 
who  can  use  these  forces!  It  is  just  this  thing  of 
getting  a  hitch  on  unused  force  that  is  the  secret 

of  Hammond,  Jr.'s  astonishing  achievements. 
There  are  two  classifications  under  which  a 

wireless  wave  driven  boat  or  torpedo  comes:  the 

"polypulse"  method,  in  which  a  number  of 
differing  impulses  operate  a  particular  receiving 

apparatus;  and  the  "monopulse,"  when  a  single 
kind  of  an  impulse  operates  and  controls  a  single 

mechanism  or  all  of  them.  Hammond's  method 
falls  into  the  latter  class. 

THE  "WIRELESS  SEASON" 
With  the  passing  of  the  summer  months  and 

the  coming  of  autumn  with  its  long,  clear,  cool 
nights,  the  period  which  might  well  be  called  the 

"wireless  season"  is  at  hand. 
This  is  the  time  of  year  when  the  school  boy 

and  experimenter  gets  out  his  dust-covered  in- 
struments; the  time  when  the  more  enthusiastic 

amateur  is  to  be  found  sitting  up  at  all  times  of 

night,  industriously  endeavoring  to  "tune  in" 
that  long  distance  station;  the  time  when  the 
commercial  operator  revels  in  a  long  series  of 
records,  the  faint  signals  no  longer  eclipsed  by 

the  incessant  roar  of  "atmospherics";  in  short, 
the  ideal  time  for  all  those  interested  in  this 
wonderful  field. 

There  is  much  to  look  forward  to  in  the  wireless 

field  this  year.  The  amateur  knows  definitely 
his  relations  with  the  government  regarding  the 
power  and  wave  length  he  is  permitted  to  use. 
A  number  of  new  high  power  stations  have  been 
put  in  operation  since  spring.  New  records  are 
sure  to  be  made  and  during  the  coming  winter 
it  is  fair  to  predict  that  unbelievable  distances 
will  be  covered  by  wireless. 

CLUB   MAINTAINS   STATION   BUILDING 

The  Wireless  Club  of  Highland  Park  College, 

Des  Moines,  Iowa,  whose  members  are  engineer- 
ing students,  is  said  to  be  the  only  wireless  club 

in  the  United  States  maintaining  a  building  used 
exclusively  as  a  wireless  station.    Its  equipment 

Wireless  Club  Building 

includes  a  two  kilowatt  transformer  and  an  aerial 

of  No.  14,  B.  &  S.  gauge  phosphor  bronze  wire. 
The  aerial  extends  from  the  pole,  seen  in  the 

right  of  the  picture,  to  an  extreme  height  of  100 
feet.  The  station  uses  a  long  wave  length  and 
has  a  transmitting  radius  of  300  miles.  It  re- 

ceives from  stations  as  distant  as  New  York, 
Washington  and  Key  West.  Its  station  call  is 

"H.  P."  An  operator  is  at  the  key  from  6:30  to 
9:00  p.  m.  daily.  The  club  is  also  teaching  a  class 
of  students. 

A  new  edition  of  "Radio  Stations  of  the 

United  States"  may  be  obtained  from  the 
Superintendent  of  Documents,  Government 
Printing  Office,  Washington,  D.  C,  enclosing 
fifteen  cents  with  the  request. 

The  book  contains  a  list  of  land  stations 

arranged  alphabetically  by  name,  a  list  of  ship 
stations  and  an  enumeration  of  all  United  States 

call  signals  with  the  name  of  the  ship  or  land 
station  to  which  the  call  is  assigned.  In  addition 
to  this,  45  pages  are  devoted  to  listing  amateur 
stations  licensed  up  to  June  30,  101:5,  headquar- 

ters and  territorial  limits  of  each  district  being 

given. 



On  Pcaupina^e  Subjects 
THE  NEW  NITROGEN-FILLED   LAMPS 

At  least  once  a  year  people  sit  up  and  rub  their  eyes  over  the  new  inventions  at 
the  New  York  Electrical  Exposition.  The  1913  collection  was  formally  opened  to 
the  public  at  Grand  Central  Palace  on  October  15th,  and  a  number  of  extraordinary 
and  really  interesting  achievements  have  been  wrought  during  the  course  of  twelve 

months,  which  the  promoters  of  the  1913  exhibition  arranged  for  the  public's  inspec- 
tion and  entertainment.  Among  these  exhibits  were  some  large  models  of  the  new  and 

not  yet  entirely  perfected  nitrogen  lamp,  or  more  correctly  the  nitrogen-filled  lamp, 
which  promises  to  work  further  reductions  in  the  cost  of  illumination.  The  new 
lamp  is  a  tungsten  lamp  of  high  efficiency  with  the  lamp  filaments  set  in  nitrogen 

gas  instead  of  in  vacuum.  In  other  words,  the  new  lamp  is  a  nitrogen-filled  incan- 
descent using  a  tungsten  filament.  It  has  not  been  so  many  years  ago  since  the 

consumers  of  electricity  were  smiling  over  the  fact  that  the  tungsten  lamps  would 
give  them  three  times  as  much  light  for  the  same  amount  of  current  as  the  carbon 

bulb  consumed.  The  new  "nitro"  bids  fair  to  cut  the  tungsten  consumption  almost in  half. 

The  first  nitrogen  lamps,  which  will  be  put  on  the  market  in  about  six  months, 
will  be  large  and  suitable  for  outdoor  illumination.  The  new  lamp  gives  light  whiter 

than  the  ordinary  tungsten  and  comes  nearer  "  daylight"  than  any  commercial  form. 
The  new  lamps  at  Grand  Central  Palace  were  four  monster  globes  rated  at  5,000  candle 
power,  suspended  from  the  four  corners  of  the  big  central  wall.  These  lights  were 
turned  on  for  five  minutes  at  stated  intervals  every  day.  This  system  was  adopted 
lest  the  blaze  should  dazzle  the  eyes  of  beholders,  making  it  impossible  for  them  to 
see  anything  else. 
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Siicrt  Circuits 
Mrs.  Hobinson — And  were  you  up  the  Rhine? 
Mrs.  de  Jones — I  should  think  so — right  to  the 

very  top!  What  a  splendid  view  there  is  from 
the  summit! 

A  Dutchman  named  August  ran  a  saloon. 

One  day  in  came  the  landlord  and  said:  "On 
account  of  Wilson's  election  I'll  have  to  raise 
the  rent  $10  on  the  first  of  December."  "All 
right,"  said  August. 

Next  day  in  came  the  whiskey  salesman  and 

said:  "On  December  1st  whiskey  will  be  10  per 
cent,  higher."     "All  right,"  said  August. 

Next  day  the  bartender  said:  "December  1st 
you  will  have  to  raise  my  wages  $10  a  month." 
"All  right,"  said  August. 

Next  day  August  put  up  a  sign  in  his  saloon 
that  read:  "Notice:  the  first  of  December  will 
be  the  last  of  August." 

"Eggs  are  getting  so  expensive  that  fried  eggs 
will  be  used  next  year  for  trimming  women's 
hats." 
"Why  not?  I  should  think  the  effect  would 

be  chic." 

The  young  man  walked  down  Dearborn  street 
with  one  shoe  off  and  his  coat  turned  inside  out. 
A  policeman  stopped  him. 

"What's  the  idea?"  he  demanded. 
"Well,  you  see,  it's  this  way,"  replied  the 

young  man.  "I'm  taking  a  course  at  a  correspond- 
ence school  and  yesterday  those  darn  sopho- 
mores wrote  to  me  and  told  me  to  haze  myself." *     *     * 

The  young  mother  had  left  the  six-months'- 
old  baby  only  a  few  minutes  but  upon  going 
back  to  it  discovered  quite  a  large  lump  over 
one  eye.  Discovering  three-year-old  Henry  in 
the  vicinity  she  surmised  the  cause  and  ques- 

tioned him. 

"Henry,    did    you    hurt    the    baby's    eye?" 
"No." 

"Now  I  know  better  than  that.  If  you  do 
not  tell  me  how  you  hurt  the  baby's  eye  1  shall 
spank  you." 

"Well,"  said  Henry,  "I  did  throw  a  block  at 
him,   but  I  told  him  to  look   the  other  way." 

Larry — A -remarkable  statistic,  here,  old  chap, 
showing  that  every  time  I  breathe  some  one 
dies. 

Harry — Great  Scott,  man!  Why  don't  you chew  cloves? 

The  order  which  the  comely  young  German 
woman  handed  in  at  the  post-office  savings  bank 
was  made  payable  to  Gretchen  H.  Schmidt,  and 
she  had  signed  it  simply  Gretchen  Schmidt. 
The  man  of  the  counter  called  her  back  to 
rectify  the  mistake  just  as  she  was  turning  away. 

"See,  you  have  forgotten  the  H,"  he  explained. 
The  young  woman  looked  at  her  receipt  and 

then  blushed  a  rosy  red. 

"Ach,  so  I  haf,"  she  murmured,  and  wrote hurriedly  : 

"Age  23." 

Doris  was  radiant  over  a  recent  addition  (o 
the  family,  and  rushed  out  of  the  house  to  tell 
the  news  to  a  passing  neighbor. 

"Oh,  you  don't  know  what  we've  got  up- stairs!" she  cried. 
"What  is  it?" 

"It's  a  new  baby  brother!"  And  expectantly 
she  watched  the  effect  of  her  announcement .  ' 

"You  don't  say  so!     Is  he  going  to  stay?" 
"I  think  so" — very  thoughtfully.  "He's  got 

his  things  off!" 
A  Chicagoan  who  employs  a  Swedish  maid 

overheard  the  following  conversation  the  other 
day  between  her  cook  and  the  maid  next  door, 
also  a  Swede: 

"How  are  you,  Hilda?" 
"I  well,  I  like  my  yob.  We  got  cremated 

cellar,  cemetery  plumbing,  elastic  lights — and  a 

'hoosit.'  " 
"What's  a  'hoosit,'  Hilda?" 
"Oh,  a  bell  rings.  You  put  a  thing  to  your 

ear  and  say  'Hello,'  and  sonic  one  says  'Hello.' 
an'  you  say  'hoosit.'  " *     *     # 

"Why  didn't  you  send  your  man  to  mend  my 
electric  bell?" 

"He  did  go,  madam:  1ml.  as  ho  rang  three 
limes  and  go1  no  answer,  lie  concluded  I  hat  there 

was  nobody  at  home." 

Woodchopper — "I  seen  a  lot 
'bout    a    mile    north    o'    here  -I 

Hunter     "Good!     Which     wa 

bear  I  racks 

ones,  too!" 
is    south?" 

"The  saleslady's  young  man  was  a  'real  guy.' 
He  'never  blows  his  soup  like  common  people  - 



This    Surelq  is  a  Tun mj  World- 

This  poor  nut 
S  regarded  as 
merely  unfort- 
unate 

worst  we  saij 

about  -Inis  is- 

"SOME 

CHICKEN.' 

Raw  Raw  Raw  ! 
Raw   Raw  Raw? 

We  simply  class -fh/s  slob  as  a 
Daw  -  gone    too I"- 

W©  never  lock  -these up  —    This  15    onlq 
'"College   SpiVi+r3 

"Raving  maniacs  like  these  are allowed  to  rozm 
at  I  arete-     >^  x 

/AND  VET  We  pick  on  this  poor  gink  8- 
lead  him  avwij  "to -fhe  funnif  house  — and  he 
only  thinks  he's  George 
Washington  — 
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ELECTRIC  PORTRAIT  SIGNS 
On  Saturday,  October  11th,  Honorable 

William  Jennings  Bryan,  Secretary  of 
State,  visited  the  National  Conservation 
Exposition  at  Knoxville.  A  feature  of 
the  decorations 
at  the  exposition 
during  the  day 
was  an  electrical 

portrait  of  Mr. 
Bryan,  which  was 

placed  on  the  Van- 
Wright  Inn  and 
attracted  consid- 

erable attention 
and  comment. 
This  method  of 

portraiture  i  s 
known  as  the 

Greenwood  shad- 
ow picture. 

In  the  shadow 

pictures  the  high 

lights  and  shad- 
ows are  ingen- 

iously blended, 
the  colors  are  as 
natural  as  in  real 

life  and  the  treat- 
ment of  lamps  is 

such  as  to  make 

them  almost  in- 
visible. The  effect 

is  produced  by  the  use  of  reversed  con- 
struction, and  the  high  lights  and  shadows 

are  brought  out  by  the  ingenious  placing 
of  lamps  so  as  to  cast  reflections  and 
counter  reflections. 

The  half-tone  herewith  in  no  way  does 
the  display  justice.    The  collar  and  shirt 

Portrait   of  the   Honorable  William  Jennings  Bryan  Pro 

duced  with  the  "  Shadow  Picture  "  System 

bosom  are  pure  white — the  black  necktie 
is  brought  out  by  a  deep  shadow — the 
face  is  of  true  flesh  color,  and  by  a  treat- 

ment and  grouping  of  lamps,  the  fine  line 
clear  around  the 
back  of  the  head, 

which  is  hardly  dis- 
cernible in  the  pic- 

ture, is  brought  out 
very  nicely,  giving 

a  vague  idea  or  fine 

high  light  line  en- 
tirely around  the 

head.  The  flesh  col- 
ors in  the  face  are 

toned  and  shaded 
as  above  stated  and 

the  lamps  are  ren- 
dered practically 

invisible  at  a  dis- 
tance of  from  25  to 

30  feet  by  the  use 
of  an  opal  lacquer, 
covering  just 

enough  of  the  lamp 

to  produce  the 

proper  effect. With  the  entrance 
of  these  shadow 

pictures  of  various 
kinds  into  the  elec- 

trical sign  industry 

comes  another  step  forward  in  the  artis- 
tic development  of  electrical  displays, 

not  to  speak  of  the  great  advertising 
value  they  will  have  for  the  electrical 
industry  in  general,  by  exciting  popular 
interest  in  the  constantly  increasing  uses 
of  current. 
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The  Mysterious  Levitation  Act 
Explained 
BY  T.  J.  NEWLIN 

To  sit  in  an  audience  and  gaze  spell- 
bound at  a  real,  living  woman  who,  to 

all  appearances,  is  actually  suspended 
and  floating  in  mid-air,  naturally  calls 
forth  ejaculations  of  wonder  and  amaze- 

ment. The  first  thought  of  the  unin- 
itiated in  stagecraft  or  optical-electrical 

illusions  is  that  the  living  body  is  sus- 
penden  in  space  by  invisible  wires.  But 
such  is  not  the  case,  for  even  while  the 
thought  is  running  rampant  in  your 
mind,  that  this  is  the  solution  of  the 
mystery,  the  magician  is  seen  passing  a 
wooden  hoop  around  the  entire  body  of 
the  woman  just  to  prove  to  you  that  your 
deductions  were  incorrect. 

This  act  of  levitation  was  successfully 
produced  for  years  by  the  late  famous 
magicians,  Messrs.  Kellar  and  Hermann, 
all  over  the  civilized  world  and  whenever 

shown  never  .  failed  to  create  a  deep 
quizzical  impression  upon  the  minds  of 
the  spectators. 

Like  all  great  magical  or  optical- 
electrical  illusions,  the  mode  of  procedure 
is  very  simple.  To  begin  with,  the  stage 
has  four  floor  plates  set  in  such  a  position 
that  the  four  legs  of  the  couch  upon 
which  the  woman  reclines,  coincide  and 
engage  precisely  with  them  in  order  that 
the  iron  flange  (F)  in  the  diagram  shall  be 
placed  in  the  exact  position  for  the  rod 
(mention  later)  to  engage  properly  as  it 
passes  upward  from  below  the  .stage. 

The  iron  cross  (C)  is  upholstered  to 
match  the  couch  upon  which  the  body  of 
the  woman  is  placed  and  is  set  to  the 
position  of  perfect  balance  with  her 
shoulders  and  feet  resting  upon  the  cross 
arms  as  shown.  Continuous  with  this 

iron  cross  (C)  is  an  elongated  and  ex- 
ceptionally heavily  forged  U-shaped  band 

thrown  at  right  angles,  on  the  end  of 
which    is    formed    a    collar     or    flange 

9 

(F)  as  shown.  During  the  act  the 
magician  stands  in  such  a  position  at  one 
end  of  the  U-shaped  band  of  iron  as  to 

conceal  from  the  audience  with  his  leg' 
the  iron  rod,  which  slowly  raises  the 
cross  and  woman,  as  it  passes  upward 
from  below  stage  and  into  the  flange  .(F). 
A  motor  below  stage  having  on  its.  shaft 
a  pinion  that  engages  a  worm  gearing 
which  in  revolving  acts  in  combination 
with  the  serrated  upright  rod  is  the 
lifting  apparatus  used. 
Everything  being  in  readiness,  the 

magician  steps  forth  to  the  apron  of  the 
stage  and  introduces  a  beautiful,  smiling 
and  vivacious  woman  to  the  audience. 

Then  with  a  few  passes  and  movements 

with  his  hands  he  places  her  in  an  ap- 
parently hypnotic  state  whereupon  he 

leads  her  to  the  couch  and  places  her 
upon  it  in  a  position  of  perfect  poise  and 
balance. 

Taking  a  position  behind  the  couch 

he  secretly  gives  the  signal  to  the  elec- 
trician below  that  everything  is  read}-. 

The  motor  is  started  and  as  the  rod 

gradually  rises  through  the  stage  floor, 

it  passes  upward  behind  the  magician's 
leg  and  engages  in  the  collar  or  flange 

(F).  Meantime  the  magician  is  con- 
tinually making  his  mysterious  hypnotic 

passes  and  to  all  appearances  apparently 
lifts  the  woman  by  some  weird  influence. 
When  the  subject  is  about  on  a  level 

with  his  hips,  the  magician  signals  his 
assistants  who  appear  and  remove  the 
couch  from  Under  the  woman  now  floating 
in  mid-air.  Then  to  further  mystify 
you,  he  takes  a  wooden  hoop  (H)  and 
passes  it  over  the  feet  of  the  sleeping 
beauty  and  toward  her  head  then  bearing 
same  toward  the  left  until  it  strikes  the 

end  of  the  loop  (E)  which  allows  him  to 
swing  it  towards  himself  and  clear  away 
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How  the  Levitation  Act  is  Performed — it  is  Simple  Enough  when  Seen  from  the  Rear  of  the  Stage 

from  the  sleeping  subject.  Now  re- 
versing the  operation  until  the  hoop  is 

clear  from  the  woman's  body,  he  deftly 
rolls  same  out  into  the  gaping  audience 
for  inspection  for  trick  springs,  openings, 
etc. 

After  a  few  laconic  remarks  to  the 

audience,  the  assistants  replace  the  couch 
in  its  former  position  and  the  order  of 
things  then  being  reversed,  the  body  of 
the  woman  is  allowed  to  slowly  settle 
into  its  proper  position  wherein  the  cross 
(C)  lies  buried  and  hidden  in  its  former 
resting  place  among  the  upholstering. 

The  magician  constantly  keeps  up  his 
hypnotic  movements  with  his  hands  until 

he  knows  the  lifting  rod  has  disappeared 
below  the  stage  floor.  Then  being  at 
perfect  freedom  from  discovery  of  the 

Plan  of  the  Cross  and  Lifting  Arm 

trick,  he  steps  from  his  position  and  pro- 
ceeds to  lift  the  woman  from  the  couch, 

and,  after  dehypnotizing  her  right  before 
your  eyes,  both  the  magician  and  his 
subject  bow  to  your  applause. 
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Oil  Wells  Drilled  in  the  Sea. 
Their  Product  is  Mixed  with 
Salt  Water  Which  is  Extracted 
by  Electrolytic  Process 

ELECTRICAL  SEPARATION  OF 
OIL  AND  WATER 

The  old  saw  about  oil  and  water  not 

mixing  did  not  have  its  origin  in  the  pe- 
troleum fields  of  California,  and  especially 

those  of  the  Summerland  district,  which 
are  unique  in  that  most  of  them  are 
drilled  in  the  sea.  Not  only  in  these 
wells,  but  in  many  drilled  far  inland  as 
well,  a  certain  amount  of  salt  water  is 
pumped  with  the  oil,  enough  in  some 
cases  to  make  the  Well  almost  worthless. 

Until  very  recently  an  awkward,  slow, 
expensive  and  unsatisfactory  system  of 
settling  and  re-settling  was  employed  to 
separate  the  oil  and  water,  but  the  inven- 

tion of  the  electrical  separator  shown  in 
the  illustration,  which  works  on  the 

electrolytic  principle,  performs  the  opera- 

tion efficiently  and  expeditiously,  and  is 
making  possible  the  pumping  of  wells  in 

which  the  presence '  of  salt  water  would 
otherwise  render  unprofitable. 

WHEN  THE  BANANA  SHIP  COMES 
IN 

When  a  shipload  of  bananas  arrives  at 

the  wharf  on  Galveston's  waterfront 
lively  and  curious  events  ensue.  Ranged 
along  the  fruit  wharf  are  a  number  of  odd 
looking,  slant  sided  houses,  each  with  a 
sort  of  an  elephant  trunk  protruding. 
These  are  the  electrically  operated  fruit 
conveyors.  As  soon  as  the  ship  is  laid 
alongside,  the  trunks  swing  out  and  down- 

ward through  the  hatches  into  the  hold. 
Then  the  wheels  begin  to  turn  and  the 
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Odd,  Electrically  Operated  Fruit  Hoists 

canvas  pockets  travel  in  an  endless  suc- 
cession from  the  hold  to  the  wharf. 

Down  in  the  hold  men  lay  the  bunches 
of  bananas  onto  the  conveyor,  keeping 
it  at  full  capacity.  As  the  bunches  are 
discharged  at  the  wharf  end  they  are 
seized  by  men  of  almost  every  race  and 
nationality,  who  hustle  them  off  to  the 

various  railroad  •  cars  on  near-by  tracks. 
The  wharf  appears  then  to  be  swarming 
with  moving  bunches  of  bananas  set  on 
two  legs.  An  expert  fruit  classifier  sees 
each  bunch  as  it  is  carried  away.  j 

"Number  nine!"  calls  the  expert,  and 
the  man  under  the  bunch  moves  to  the 

open  door  of  a  car  from  which  a  flag  dis-  j 

playing  the  figure  "9"  is  hung.  This; 
grade  is  the  highest  in  bananas  and  only  , 
the  best  bunches  of  firmest,  most  mature 
fruit  are  so  classified;  yet  most  of  the 
bunches  brought  into  this  port  are  of  that 

quality.  There  are  also  "eights"  and 
"sevens,"  these  being  smaller  and  riper fruit. 

As  the  classifier  calls  "yellow  flag,"  the 
toter  carries  his  bunch  to  a  car  where 

riper  bananas  are  loaded,  mounting  im- 
provised steps  and  passing  his  bunch  up 

to  the  men  inside,  where  it  is  neatly 
stacked  on  the  bottom  of  the  car,  to  be 
shipped  inland  but  a  short  distance. 

KING  ARRESTED  FOR  SPEEDING 

According  to  a  cablegram  from  Madrid 
King  Alfonso  was  recently  arrested  by 
two  policemen  as  he  was  driving  his  high 
power  automobile  at  great  speed  from  an 
outlying  town  into  the  city.  Although 
the  officers  on  discovering  the  indentity  of 

King  Alphonso  in  His  Racing  Car 
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the  joy  rider  apologized,  the  king  insisted 
upon  having  them  take  him  to  the  station. 
Here  the  king  ordered  that  the  men  who 
had  stopped  him  be  raised  in  rank  and 
presented  each  with  a  box  of  cigars. 

The  accompanying  picture  shows  the 
king  at  the  wheel  of  his  racing  machine. 

LIVING  WITH  A  BROKEN  NECK 

A  man  who  cannot  laugh  or  sneeze 
without  endangering  his  life,  because  his 
neck  is  broken,  has  been  awarded  a  ver- 

dict of  $25,000  by  a  Supreme  Court 
jury  in  New  York. 

The  winner  of  the  verdict  is  Fred  C. 
Neun.  He  fell  from  the  tenth  floor  of 

He    Cannot   Laugh   or     ̂  
Sneeze    without    Endan-      j 
gering  His  Life 

the  Hudson  Terminal  Building  during 
its  erection,  and  since  that  time  a  steel 

rod  and  a  steel  head  brace  have  sup- 
ported his  broken  neck.  The  140  foot 

plunge  down  an  elevator  shaft  fractured 
the  second  cervical  vertebra,  but  left  the 
spinal  cord  intact. 

A  sudden  jar  at  any  time  may  snap  the 
spinal  cord  and  cause  death.  Neun 
lives  with  his  wife  and  three  children,  but 
he  is  helpless.  He  has  to  be  bathed, 
dressed  and  shaved  by  a  physician,  so 
delicate  must  be  the  care  with  which  he 
is  handled.  He  testified  in  court  that 

his  clothes  are  changed  not  more  than 
once  a  month,  and  then  by  his  doctor. 
This  process  necessitates  being  pulled 
up  off  the  floor  by  a  special  harness. 

AURORAL  EARTH  CURRENTS 
To  the  Editor  of  Popular  Electricity  and 

the  World's  Advance: 
I  have  read  with  much  interest  the 

article  on  the  Aurora  Borealis,  by  Mr. 

Warren  H.  Miller,  in  your  issue  for  Octo- 
ber. It  carried  me  back  in  memory  many 

years  to  an  interesting  experience  I  had 

in  the  later  60's  or  the  early  70's  at  Lynch- 
burg, Va.,  which  I  am  tempted  to  offer 

you  for  publication. 
We  were,  one  cold  but  calm  winter 

night,  treated  by  Dame  Nature  to  an 
unusually  brilliant  display  of  the  North- 

ern Lights,  with  the  usual  accompaniment 
of  earth  currents  that  almost  paralyzed 
the  telegraph  service  for  several  hours. 
As  it  was  about  the  first  opportunity 
ever  presented  to  me  to  investigate  the 
effects  of  the  auroral  manifestation,  I 
devoted  almost  the  entire  evening  to  it. 
My  first  observation  led  me  to  infer 

that  the  earth  currents  were  propagated 

in  slowly  moving  waves  from  a  potential- 
ity of  zero  to  a  maximum  of  intensity 

that  at  times  overcame  the  polarity  of 
our  main  battery  currents,  and  then 
would  be  followed  by  an  augmentation 
of  the  strength  of  the  currents  far  in 
excess  of  that  from  our  batteries  alone, 
thus  alternately  seeming  to  open  the 
telegraph  circuits  for  a  few  moments  and 
then  close  them  with  a  gradually  increas- 

ing force  until  a  maximum  was  reached, 
when  the  process  would  be  repeated, 
though  not  in  regular  order  as  to  time  and 
intensity. 

At  my  suggestion  the  "Night  Chief" 
of  the  Washington  office  grounded  one  of 
our  local  wires  at  the  same  time  that  I 

detached  the  main  battery  and  grounded 
the  Lynchburg  end  of  the  same  wire. 
We  then  found  we  could  converse  by 
using  the  auroral  current  alone,  and  we 
did  thus  carry  on  a  conversation  for  the 

better  part  of  an  hour.  But  we  dis- 
covered that  the  earth  currents  traversed 

the  telegraph  wire  in  waves  as  we  had 
previously  noted,  but  the  waves  seemed 
to  be  far  more  regular,  ebbing  and  flowing 
from  minima  to  maxima  with  the  regu- 
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larity  ot  clockwork.  At  zero  there  would 
be  no  perceptible  current  on  the  wire  at 
all  and  the  circuit  would  be  apparently 

"dead  open"  for  a  few  seconds.  Then 
it  would  come  on  in  gradually  increasing 
strength  until  the  maximum  would  be 

reached,  when  in  a  few  moments  the  cur- 
rent would  decline  again  gradually  to 

zero. 

This  was  before  the  advent  of  the  dyna- 
mo, and  before  the  strong  current  systems 

of  lighting  and  power  had  come  in  vogue, 
and  galvanometers,  ammeters  and  volt 
meters  and  other  electrical  measuring 
apparatus  were  unknown.  I  was  not 

even  in  possession  of  a  mariner's  compass, 
which  would  doubtless  have  proved  that 
the  alternate  rise  and  fall  of  potentiality 
of  the  auroral  current  was  not  due,  as  I 

supposed,  to  a  simple  rise,  fall  and  cessa- 
tion of  movement,  but  to  a  regular  re- 

versal of  polarity  from  zero  to  the 
maximum  of  one  polarity,  and  then  down 
to  zero  and  beyond  to  the  maximum  of  the 
opposite  polarity,  similar  to  and  yet  vastly 
different  from  the  undulations  of  the 

telephonic  and  aerial  telegraph  systems  of 
communication. 

This  experience,  coupled  with  an  early 
telephonic  experience  with  far  less  power- 

ful earth  currents,  paved  the  way  for  my 
theory  that  instead  of  the  generally  re- 

ceived theory  that  the  earth  was  a  vast 
reservoir  of  electricity,  it  was  merely  an 

illimitable  "conductor,"  and  led  to  the 
invention  of  the  "common  return,"  at 
one  time  so  largely  utilized  by  the  tele- 

phone companies. 
Does  not  the  close  relationship  existing 

between  the  mysterious  "sun  spots"  and 
the  exhibition  of  the  Northern  Lights,  and 

the  singular  behavior  of  the  mariner's 
compass  and  the  dipping  needle  during 
the  periods  of  apparent  solar  activity, 
lend  probability  to  the  theory  advanced 

many  years  ago  that  the  sun  is  an  im- 
mense dynamo  propagating  electrical 

influences  throughout  our  solar  system 
through  the  medium  of  the  all-pervading 
ether,  analogous  to  the  conducting  wires 
of  our  electric  light  and  power  plants; 

our  globe  an  immense  terrestrial  field 
magnet  and  armature  combined,  set 
whirling  through  space  by  the  solar  power 
currents,  and  our  atmosphere  performing 
the  role  of  electric  light  carbons  and 
filaments  in  the  production  of  light  and 
heat  from  the  non-luminous  and  non- 
heating  sun  currents?  It  seems  to  me 
that  the  facts  reported  by  aeronauts  who 
have  ascended  miles  above  the  surface  of 

the  earth  in  its  atmospheric  envelope, 
that  the  higher  they  ascend  the  more 
rarefied  becomes  the  atmosphere,  the 
deeper  the  blue  of  the  celestial  vault,  and 

the  lower  the  temperature,  lends  probabil- 
ity to  the  theory  that  could  we  reach  the 

outer  limits  of  the  atmosphere  we  would 
find  that  throughout  all  interplanetary 
space  there  was  a  region  of  impenetrable 
darkness  and  an  entire  absence  of  heat. 
The  blackness  of  darkness  and  the  cold 
of  absolute  zero  would  exist  and  the 

sun  and  all  other  heavenly  bodies  would 
be  blotted  out  of  sight.  And  all  because 

of  the  absenceof  nature'smedia,  the  earth- 
ly atmosphere,  for  the  conversion  of  the 

electrical  vibrations  of  our  central  lumi- 
nary into  the  forms  of  force,  light  and 

heat,  absolutely  essential  for  our  con- 
tinued existence. 

I  know  there  are  many  unexplained 
facts  that  militate  against  this  theory, 
just  as  there  are  many  circumstances 
included  in  the  generally  accepted  theory 
regarding  the  sun  being  an  immense 
blazing  orb  radiating  light  and  heat,  just 
as  a  red  hot  cannon  ball  radiates  those 

modes  of  motion,  that  cannot  be  satis- 
factorily explained  either.  On  which 

side  lie  the  strongest  arguments? 
Sun  and  dynamo,  cold  and  opaque. 

Ether  and  wire,  neither,  under  ordinary 
conditions,  exhibit  either  light  or  heat. 
The  atmosphere  and  carbon  are  necessary 
to  render  apparent  the  naturally  latent 

light  and  heat  of  the  electrical  manifest- 
ations! The  problem  will  be  worked  out 

some  time.  C.    E.    McCluer. 
Rochambeau  Apartments, 

Norfolk,  Va. 
Oct.  16,  1913 



SAN  FRANCISCO'S  PORTOLA  CELEBRATION 

One  of  the  great- 
est festivals  of  mer- 

riment the  West 
has  ever  seen  was 

held  in  San  Fran- 
cisco, October  22 

to  25.  It  was  known 

as  the  Portola  Cel- 
ebration, and  was  held  in  commemora- 

tion of  the  discovery  of  San  Francisco 
Bay  by  Don  Gaspar  de  Portola  and  the 
400th  anniversary  of  the  discovery  of  the 
Pacific  Ocean  by  Vasco  Nunez  de  Balboa. 

During  the  reign  of  joy,  a  mammoth 
parade,  held  on  the  third  day,  had  the 
unique  distinction  of  being  dispatched  by 
telephone.     There  were   fourteen   great 

The  Gunboat  Float,  the  Oregon,  Equipped  with  Guns 
for  Shooting  Confetti 

divisions  to  this 

spectacle,  extend- 
ing several  miles 

and  lasting  four 

hours.  Each  divi- 
sion was  started  by 

telephonic  orders 
from  headquarters 

which  was  also  continuously  in  touch 
with  the  movements  of  the  prodigious 
procession  along  its  entire  route.  Order 
was  thus  excellently  maintained  and  de- 

lays and  breaks-  entirely  avoided. 
Tall  office  buildings  were  garbed  ex- 

tensively in  bright  flags,  emblems  and 
streamers.  Trolley  poles  extending  along 
Market  Street  for  two  miles  were  beauti- 

980 
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fully  ornamented  and  illumined  with 
large  baskets  of  artificial  flowers  twined 
with  electric  lights.  Nearly  100  lamps 
were  used  to  each  basket  and  the  flowers 

displayed  were  large  yellow  chrysanthe- 
mums, red  poinsettias,  grasses,  mosses 

and  palm  leaves.  Each  pole  was  topped 
with  gay  flags  and  a  bright  arc  light. 
vSimilar  baskets  were  suspended  over 
numerous  street  crossings,  the  richness 
and  profusion  of  the  entire  display  giving 
an  aspect  of  luxuriance  and  natural 
wealth.  Another  striking  feature  of  the 
electrical  display  was  a  mammoth  bell  of 
light  suspended  over  the  junction  of 
Market  and  Kearney  Streets  formed  of 

streamers  of  glowing  electric  lights  ex- 
tending 200  feet  in  the  air  and  revolving 

over  the  thoroughfare. 
More    than   25   electrically    illumined 

floats  were  in  the  night  parade  depicting 
the  evolution  of  the  dreadnaught  from  the 
ancient  war  canoe  to  the  modern  Oregon. 
The  countless  thousands  of  spectators 
along  the  line  of  march  and  perched  upon 
every  available  ledge  of  the  skyscrapers 
hurled  vast  quantities  of  confetti  and 
paper  serpentines  down  upon  the  different 
craft  as  they  passed  with  smoke  rolling 
from  their  funnels,  with  paddlewheels  of 

old-time  gunboats  revolving,  with  search- 
lights on  their  decks  playing  upon  the 

crowds  .or  climbing  the  walls  of  the 

peopled  buildings,  and  with  crews,  cos- 
tumed in  the  dress  of  the  age  typified, 

shooting  bombs  of  confetti  from  guns 
built  especially  for  the  purpose  and  paus- 

ing now  and  then  to  bombard  forts 
stationed  at  various  intervals  along  the way. 

UNDER  THE  SPELL  OF  THE  SNOW 

The  very  appearance  of  this  odd  looking  group  of  buildings  conveys  an  impression 

of  aloofness — of  something  hardly  earthly.  And  as  a  matter  of  fact,  the  function  of 
the  intricate  mechanisms  and  the  handful  of  men  situated  therein  has  absolutely 
nothing  to  do  with  this  earth  but  with  other  planets  many  millions  of  miles  away. 
This  is  the  Lick  Observatory  located  on  the  summit  of  Mount  Hamilton,  near  San 
Jose,  Calif.  The  view  is  of  incidental  interest  as  it  shows  Ml.  Hamilton  during  the 
worst  snow  storm  which  has  ever  occurred  in  that  vicinity.  Even  a  slighl  tall  o\ 
snow  is  exceedingly  rare  in  this  section  of  the  country. 
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ELECTRICALLY  COOKED  FOOD 
FOR  EXPOSITION  CROWDS 

With  a  grill  having  a  capacity  of  close 
to  200  steaks  an  hour,  an  oven  capable 
of  baking  160  loaves  in  the  same  period, 
and  a  range  that  had  no  difficulty  at  all 

chops  were  served  in  the  main  and  these 
were  all  grilled  under  radiant  coils, 
which  could  be  so  adjusted  that  the 
meats  would  be  well  done  or  rare.  In 

addition  to  the  grills  the  range  was 

equipped  with  eight  hot  plates  on  which 

An  Electric  Grill  with  a  Capacity  of  200  Steaks  an  Hour  and  an  Oven  Capable  of  Baking  160  Loaves  of  Bread  in  the 
Same  Period 

in  cooking  the  side  dishes  which  made 
up  a  most  elaborate  dinner,  the  kitchen 
at  the  recent  Electrical  Exposition  in  New 
York  answered,  for  all  time,  the  question 
of  the  availability  of  electrical  cooking 

apparatus. 
Probably  no  feature  of  the  exposition 

attracted  so  much  attention  from  house- 
keepers as  the  restaurant,  for  all  that  was 

done  there  was  done  in  the  open.  As  far 
as  service  was  concerned  the  exposition 
dining  room  was  a  typical  place,  but 
beyond  the  rail,  or  behind  the  scenes, 
there  were  wonderful  activities  that  are- 
seldom  given  the  diner  to  see. 

First  in  importance  there  was  the  range, 
known  in  the  books  as  the  hotel  type. 
On  this  were  prepared  all  the  meats 
served  during  the  entire  ten  days. 
Broiled    chicken    and   grilled   steaks   or 

were  cooked  all  the  side  dishes,  while 
French  fried  potatoes  sizzled  in  a  special 
electric  kettle.  Close  by  the  range  stood 
the  big  bake  oven,  which  baked  all  the 
exposition  bread  as  well  as  the  cakes  and 

pies. 

And  after  these  electric  cookers,  came 
the  electric  utensils  that  add  so  much  to 

the  efficiency  of  any  culinary  department. 
There  was  a  warmer  to  keep  the  plates 
hot,  a  potato  peeler  that  in  half  an  hour 
pared  all  the  tubers  that  could  be  con- 

sumed in  a  day,  a  dish  washer  and  drier 
and  a  special  drier  of  kitchen  towels, 
beside  the  motor  driven  tools  for  sharpen- 

ing knives  and  slicing  bread.  And  the 
most  remarkable  feature  of  all  was  the 
entire  absence  of  odors.  Whatever 

appetizing  effect  the  grill  room  had  was 
due  entirely  to  the  sight  of  choice  viands 
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in  the  hands  of  a  capable  chef,  for  the 
usual  delectable  odors  were  caught  up  in 
a  motor  driven  blower  and  carried  out  of 
the  room  through  a  window. 

This  electric  kitchen  was  no  mere 

advertising  display.  It  was  a  hard  and 
fast  business  proposition,  operated  for 

two  purposes  —  to  meet  the  needs  of  a 

hungry  host  and  to  show  a  profit  in 
dollars  and  cents.  It  did  both.  On  the 

very  first  day,  within  an  hour  after  the 
current  had  been  turned  into  the  kitchen 
from  the  mains,  100  men  were  served  at 
dinner.  It  was  not  a  buffet  luncheon  or 

an  afternoon  tea,  but  a  dinner  to  satisfy 
hearty  appetites. 

MALAYS -THEIR  STREET  CARS  AND 
SLAMETANS 
BY  F.   G.  LUDERUS 

In  Weltevreden,  Java,  there  exist, 
side  by  side,  two  transportation  systems 
so  absolutely  different  from  each  other 
as  to  call  for  comment.  One  of  these  is 

a  comparatively  modern  electric  railway 
system,  which  had  its  beginning  thirteen 
or  fourteen  years  ago  and  is  now  rapidly 
expanding,   and  the  other  is  a  curious 

Natives  in  a  Third  Class  Car 

Electric  Railway  of  Weltevreden 

collection  of  hot  water  engines  and  little 
trailer  cars,  the  like  of  which  has  never 
been  seen  on  our  own  side  of  the  world. 
The  latter  came  into  existence  some  30 

years  ago  and  is  still  doing  business  on 
the  most  desirable  rights-of-way  in  the 
city,  although  steps  are  now  being  taken 
to  electrify  the  system. 

Dutch  capital  and  Dutch  brains  are 
behind  the  two  local  enterprises  above 
mentioned;  the  systems  are  very  largely 
operated  by  natives  and  they  carry  for 
passengers  a  nondescript  collection  of 
Malays,  Chinese,  Arabs,  Europeans, 
etc.,  divided  for  the  most  part  into  classes, 
for  there  are  first,  second  and  third  class 
cars,  with  fares  corresponding.  The 
natives,  for  instance,  usually  ride  in  the 
third  class  cars,  while  the  Europeans 
patronize  those  of  the  first  class.  A 

native,  however,  may  ride  first  class  pro- 
vided he  pays  the  fare,  and  provided  also 

that  he  dresses  and  conducts  himself  as  a 
civilized  person. 

One  of  the  pictures  shows  the  interior 
of  a  third  class  electric  car.  The  natives 

all  look  with  curiosity  upon  anyone  wish- 

ing to  make  a  "gambar"  (picture)  of 
them.  The  one  in  the  foreground  wears 
a  large  white  ring  on  one  of  the  fingers  of 
his  left  hand .  These  rings  are  made  from 
a  kind  of  shell  and  they  are  said  to  possess 
the  mysterious  power  of  detecting  poisons 
which  might  be  mixed  in  the  food  of  the 
wearer  with  the  intention  to  kill  him. 

The  natives  believe  in  this  power  very 
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strongly  and  consequently  they  pay  high 
sums  for  such  rings— as  high  as  $100  and 
more. 

The  electric  street  railway  occupies 

unfavorable  parts  of  the  city  when  com- 
pared with  the  track  of  its  competitor, 

the  superheated  water  railway  system. 
A  great  deal  of  the  track  of  the  former 

runs  through  what  is  called  the  "kam- 
pongs,"  that  is,  the  part  where  the  na- 

tives dwell.  Here  the  roads  are  often  so 

narrow   that   notices  are  posted  in  the 

Curious  Hot  Water  Engine  Used  on  Some  of  the  Street 
Railway  Lines  in  Weltevreden 

A  Native  Motorman 

interior  of  the  cars  bearing  this  legend  in 

the  Dutch  and  Malay  languages :  "Take 
care  of  the  trees  along  the  track,"  so 
warning  the  passengers  not  to  put  their 
heads  too  far  out  of  the  windows. 

But  more  curious  than  anything  else 
are  the  little  superheated  water  engines. 
Briefly,  each  of  these  consists  of  a  boiler, 
heat  insulated  by  means  of  an  air  space 
and  felt  jackets  so  as  to  keep  the  heat  in 

as  much  as  possible.  The  boiler  con- 
tains a  little  water  and  a  steam  dome  is 

provided  above  the  water  level.  Super- 
heated steam  is  introduced  through  a 

pipe  into  the  water  in  the  boiler.'  This raises  the  temperature  of  the  latter  far 
above  the  boiling  point,  it  being  confined 
under  the  necessary  pressure  to  permit 

of  this  under  the  laws  of  thermo-dy- 
namics.  Therefore  steam  will  collect  in 

the  dome  and  keep  collecting  as  long  as 
the  necessary  pressure  and  temperature 
holds  up  in  the  boiler.  The  steam  is 
piped  from  the  dome  and  led  to  the 
cylinders  of  an  ordinary  steam  engine 
below  the  car. 

The  maximum  power  developed  by  the 

engine  is  70  horsepower  and  can  be  main- 
tained sufficiently  long  to  permit  the  car 

to  cover  a  distance  of  four  or  five  miles. 

The  initial  meal  of  superheated  steam 
must  be  fed  to  these  little  engines  at 
regularly  established  boiler  plants.  From 
there  they  must  then  hurry  out,  perform 
their  work  and  be  back  again  before  the 

meal  has  been  entirely  digested.  Other- 
wise it  may  happen — particulary  on 

cool  or  rainy  days- — -that  somewhere  out 
on  the  track  they  give  up  the  ghost  and 
are  left  gasping,  to  the  despair  of  the 
passengers.  It  is  no  wonder,  therefore, 

that  steps  are  now  being  taken  to  electri- 
fy this  antiquated  form  of  locomotion. 
Whenever  a  new  section  of  track  is 

completed  it  is  inaugurated  by  giving  a 

feast,  called  a  "slametan,"  to  the  natives. 
This  is  also  given  when  a  new  building 
or  any  work  of  moment  is  completed. 
If  a  slametan  is  not  given  there  must 

perforce,  according  to  the  native  under' 
standing,  rest  a  spell  of  bad  luck  over  the 
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whole  undertaking.  According  to  the 
Malay,  this  bad  luck  manifests  itself 
in  several  mishaps.  When  not  long  ago 
a  new  track  had  been  laid  for  the  super- 

heated water,  street  railway  and  a  slam- 
etan  was  not  given  for  the  natives  of  the 
company,  it  happened  a  few  times  that 

the  locomotive  was  derailed.  It  may  be 
that  this  was  due  to  malevolence  on  the 
side  of  the  natives  but  such  was  not 

proved.  At  any  rate,  invitations  were  im- 
mediately sent  out  for  a  general  slametan, 

and  after  it  had  been  celebrated  no 

further  trouble  was  experienced. 

A  TRUCK  LOAD  OF 
MEXICAN  DOLLARS 
Many  thousands  of 

dollars  in  Mexican  cur- 
rency were  received  by 

American  banks  during 
the  Mexican  Revolution. 

The  accompanying  illus- 
trations, made  on  a  pier 

in  San  Francisco,  show 
how  roughly  the  money 
was  boxed  and,  in  the 

smaller  photograph,  brok- 
en into  and  stolen  while 

aboard  ship. 
When  the  shipment  was 

checked  up,  it  was  loaded 
aboard   the  motor   truck 

and   carted   to    a    safety 
deposit    vault     for    safe 
keeping.     It    might    be    mentioned    in 

passing  that  a  "Dollar  Mex,"  as  it  is 
termed,  is  equal  in  American  exchajhgepto 
approximately  50  cents. 

GRADUATES   IN   ELECTRICAL 
ENGINEERING 

Almost  exactly  20,000  students  have 
graduated  from  electrical  engineering 
courses  in  the  United  States,  practically 
one  half  this  number  having  received 
their  degrees  since  1906.  It  is  safe  to 
assume  that  at  least  40,000  have  entered 
the  freshman  classes  and  received  in- 

struction for  from  one  to  four  years. 
Students    who    do    not    continue    their 

COMPARISON  OF  STATISTICS  FOR  SEVEN 
YEARS 

year 1907 1908 1909 1910 1911 
1912 1913 

Number  of  students.. 

Number  of  graduates 

8929 

1358 

9651 

1501 

8670 

1473 

9041 

1545 

9515 

1614 
L442 

9143 

1366 

courses  until  graduation  profit  by  their 
training  and  many  become  active  Ea< 
in  the  industrial  progress  of  the  country. 
It  is  fair  to  estimate  that  on  the  hasis  oi 

years  of  training  given  by  the  electrical 
engineering  schools  the  equivalent  of 
trained  men  is  30,000  rather  than  20.000. 
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Not  all  of  these  men  continue  in  engineer- 
ing work.  In  fact ,  a  large  number  of  them 

enter  other  lines,  but  few  indeed  are  those 
who  do  not  find  their  technical  training 
useful  in  their  life  work. — Electrical 
World.    

DECOMPRESSION  CHAMBER  FOR 
DIVERS 

The  distance  to  which  a  deep  sea  diver 
can  to-day  descend  below  the  surface  is 
about  200  feet  and  at  this  depth  the 

pressure  upon  the  body,    though    min- 

Taking  a  Diver  from  the  Decompression  Chamber 

imized  by  apparatus,  must  be  carefully 
considered. 
When  the  diver  comes  to  the  surface, 

the  change  in  pressure,  particularly  about 
the  head,  might  cause  a  rush  of  blood  to 
the  head,  and  to  guard  against  this  he  is 

quickly  placed  in  what  is  called  a  "de- 
compression chamber."  Here  the  air 

pressure  is  placed  at  that  to  which  the 
diver  was  subjected  under  the  water  and 
then  gradually  reduced  until  natural 
conditions  are  reached. 

RELICS  OF  THE  PORTUGUESE 
IN  EAST  AFRICA 

Hither  and  thither  along  the  Eastern 
coast  of  Africa  are  to  be  found  numerous 

evidences  of  the  Portuguese  invasion  ol 
Africa  under  the  famous  Vasco  da  Gama 

and  his  lieutenants.  At  Mogadischu  in 
Italian  Somaliland,  which  was  the  first 
Portuguese  settlement;  at  Lamu  Island; 
at  Kismayu;  at  Witu;  and  at  Mombasa 

are  permanent  monuments  of  these  in- 
trepid explorers. 

The  relics  at  Mombasa  are  still  in  most 

instances  in  a  marvelous  state  of  preser- 
vation, particularly  is  this  the  case  in 

regard  to  Jesus  Fort  which  was  built  by 
Thomas  de  Souza  Continho  in  1595. 

The  old  fort  is  to-day  used  as  the  prin- 
cipal prison  of  East  Africa. 

Mombasa  formerly  was  not  so  much 
the  field  where  important  issues  were 
decided  as  a  seaport  tavern  into  which 
every  passing  pirate  entered  to  take  part 
in  a  drunken  brawl  and  smash  the 

furniture.  For  this  reason  it  is  not  sur- 
prising that  Jesus  Fort  has  had  a  varied 

and  exciting  career.  It  has  been  sacked 

and  sacked  and  sacked  again  times  with- 
out number.  Built  by  the  Portuguese,  it 

was  captured  by  the  Turks,  recaptured 
by  the  Portuguese,  captured  again  by  the 

Arabs,  and  finally  retaken  by  the  Portu- 
guese, only  eventually  to  fall  into  British 

hands,  in  whose  possession  it  still  remains. 
A  stone  pillar  erected  by  Vasco  da 

Gama  in  1499,  still  stands  at  the  entrance 
to  Kilindini  harbor.  It  is  surmounted 

by  a  crude  cross  and  serves  as  a  landmark. 
At  the  point  of  the  island  looking  out 

towards  the  Indian  Ocean  stands  the 
ruins  of  Ras  Serani  and  St.  Joseph  Fort, 
marking  the  scenes  of  many  severe  naval 
and  military  engagements.  They  are, 
however,  ruined  and  covered  with  thick 
creepers  and  what  is  even  worse  infested 
with  poisonous  snakes. 

The  external  and  interior  solidity  of 
JesUs  Fort  speak  well  for  the  building 
qualities  of  the  early  Portuguese.  Of 
course  in  these  latter  days,  modern  arma- 

ments would  make  short  work  of  the 

masonry,  but  in  those  days  they  were 

impervious  to  the  assault  of  the  old- 
fashioned  muzzle  loaders.  Some  of  the 

ancient  cannon,  dating  back  to  1795,  are 
still  to  be  seen  lying  about  the  harbor 
and  forts.  All  of  them  testify  to  the 
valiant  days  of  hardy  explorers  and  if 
they  could  only  speak,  what  a  wonderfully 
romantic  tale  they  could  unfold  for 
lovers  of  the  adventurous. 
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The  Small  View  Shows  an  Old  Stone  Pillar  Erected  by  Vasco  da  Gama  in  1499;  the  Other  Views  are  the  Interesting 

Ruins  of  Jesus  Fort  (Upper)  and  of  St.  Joseph's  Fort  (.Lower) 
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BLIND  TELEPHONE  OPERATOR 

Phillips  is  a  blind  telephone  operator  at 
Harmony,  Ind.  He  was  a  coal  miner 
until  27  years  ago,  when  in  blasting  for  a 
shaft   a  mistimed  shot  exploded  killing 

The  Blind  Telephone  Operator 

a  companion  and  making  Mr.  Phillips 
blind  forjife.  He  is  now  63  years  old  and 
for  some  years  has  been  a  telephone  oper- 

ator, the  patrons  at  Harmony  vouching 
for  his  skill  in  giving  quick  sendee. 

WHY  GOLD  PLATED  STEEL  PENS 

DON'T  LAST 

A  close  observing  and  very  practically 

'inclined  professor  in  a  certain  Eastern 
university  once  made  two  odd  discov- 

eries. One  was  the  fact  that  gold  plated 
steel  pens  wear  out  quicker  than  the  same 
steel  pens  not  plated.  The  other  dis- 

covery was — "the  reason  why." 
At  first  thought  it  would  seem  almost  a 

certainty  that  pens  plated  with  gold 
would  withstand  the  attack  -of  the  cor- 

rosive action  of  the  ink  better  than 

ordinary  steel  pens.  But  the  observing 
professor  soon  noticed  that  they  did  not. 

Then  came  an  investigation.  The  thin 
covering  of  gold  on  the  pen  point  is  soon 
worn  off,  then  when  the  pen  is  immersed 
in  the  ink  we  have  gold  on  copper  on 

steel  in  the  acid  ink — a  tiny  battery  or 
galvanic  cell  producing  an  electric  cur- rent. 

On  further  experimenting  it  was  found 
that  when  a  steel  pen  was  connected  with 

a  plated  pen  and  both  immersed,  a  differ- 
ence of  potential  measuring  .020  volt  was 

maintained.  In  the  entire  experiment 
standard  pens  were  used  and  standard 
inks. 

ELECTRIC  VIBRATING  RAZOR 

One  of  the  newest  applications  of 
electricity  is  the  electric  vibrating  razor. 
The  picture  shows  the  motor,  connected 
by  means  of  a  flexible  cord  to  the  safety 
razor.  The  blade  is  actuated  from  the 

motor  so  that  it  acts  by  impact  or  blows, 
cutting  the  hair  not  alone  by  the  sharpness 
of  the  blade,  but  by  rapid  hitting  against 
the  individual  hair.  On  this  account  it  is 

not  necessary  to  have  the  blades  as  sharp 
as  in  hand  shaving;  then,  too,  one  can 
shave  in  little  time  it  is  claimed,  two  or 

three  minutes  being  sufficient.   The  appli- 

Electric  Vibrating  Razor  with  an  Electric  Fan  as  an Accessory 

cation  of  soap  is  not  essential,  wetting  the 
skin  being  all  that  is  necessary.  The 
rapid  blows  of  the  blade  close  to  the  skin 
cause  a  very  agreeable  after  effect,  similar 
to  that  of  a  mild  massage.  The  motor 
attaches  by  plug  to  any  lamp  socket  and 
takes  about  24  watts.  The  picture  shows 
a  combination  set,  the  fan  being  intended 
for  the  lady  of  the  house  for  drying  her 
hair.  The  whole  is  made  up  in  a  neat 

polished  box,  ready  for  use.' 
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Lieut.  George  Barrett,  R.  N.,  an  Englishman,  is  one  of  the 
ten  remaining  expert  swordsmen  in  the  Senior  Service.  He  is 
here  shown  cutting  a  piece  of  lead  weighing  many  pounds 
and  with  the  ends  resting  on  two  clay  pipes  in  the  mouths  oi 
the  sailors,  with  a  single  blow,  and  without  breaking  the  pipes.  £?55 
He  has  also  taught  his  wife  to  become  an  expert  swordswoman 
and  she  is  shown  preparing  to  cut  in  half  a  potato  resting  on  the  back  of  the  Lieutenant 

A  "Shaving  Motor"  is  one  of  the 
latest  applications  of  electric  power. 
It  has  a  number  of  blades  and  operates 
something  after  the  manner  of  a  lawn 

One  of  the  inmates  of  a  cat  hospital  enjoys  a  shampoo  and  more  still,  the 

warm  blast  of  air  from  the  "  cat  drier." 

989 



990 POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

The  Leipsig  Monument  recently  unveiled,  in  honor  of  the  battle 
of  the  Nations  when  Napoleon  met  his  first  defeat  at  the  hands  of  the 
Allied  Nations. 

Christopher  William  Stokes,  the  son 
of  a  Hastings  luggage  porter,  has  been 
judged  the  best  schoolboy  in  England. 
In  the  supplementary  tables  of  results 
for  the  Cambridge  Local  Examinations, 
he  is  given  the  special  award  of  £8 
($38.88)  for  the  boy  who  did  best  in  the 
junior  examinations. 

rERNATIONM.  NEWS  SERVICE, 

President  Wilson  as  he  cast  his  vote  at  the  fall  election  in  Princeton,  N.  J. 
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SIB! 

Bull  fighting  in  Spain  is  still  popular,  judging  from  the  throngs  attending  the  last  appearance  in  the  ring  [of  Bom- 
bita,  a  matador  famous  at  the  game  for  35  years.     He  is  shown  here  killing  his  last  bull  with  a  deft  thrust  of  the  sword. 

The  above  photograph  shows  the  three  sons  of  Yuan  Shia-Kai,  the  new  president  of  the  Chinese  Republic,  who 
are  being  educated  at  Cheltenham  College  in  England  preparatory  to  entering  Oxford,  Their  education  is  being 
carefully  guided,  also,  by  three  Chinese  diplomats  commissioned  by  Yuan. 
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Frank  Calderon,  the  famous  animal  painter,  has  a' school  in  Kensington,  England,  in  which  pupils  are  trained  in 
the  difficult  art  of  painting  animals  from  life.  There  is  a  great  collection  of  models  and  anatomical  subjects  as  here 

shown,  together  with  a  considerable  "zoo"  of  live  animals. 
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No  fancy  furniture  graces  this  "  tonsorial  parlor  "  which  caters  especially  to  hobo  trade.    It  is  located  in  central 
Illinois  and  the  proprietor  claims  to  have  the  most  sanitary  shop  in  the  state. 

Two  gourds  peculiarly  entwined  which 
were  presented  to  the  U.  S.  National 
Museum  at  Washington  by  Dr.  Kin,  the 

internationally  known  Chinese 

phys Packy  Mahoney  training  at  Hamstend 

gymnasium  for  his  contest  with  Bombadier 
Wells  -hitting  the  dummy  with  his  favorite 

body  punch. 
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One  of  the  old  Hudson  Bay  Company  forts,  at  Edmonton,  which  has  sheltered  hundreds  of  thousands  of  dollars 
worth  of  furs  in  its  time. 

Copra,  the  dried  kernel  of  the  coconut  is  the  leading  and  almost  the  only  article  of  commerce  of  the  South  Sea 
Islander.  The  upper  picture  shows  a  group  of  Solomon  Islanders  husking  coconuts  and  the  lower  view  shows  how  the 
latter  are  dried  for  copra. 
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COPYRIGHT,   191S 

Perspective  drawing  of  the  Panama-Pacific  International  Exposition  showing  main  exhibit  section.  The  grounds 
face  upon  San  Francisco  harbor  for  two  and  one-third  miles.  In  the  north  before  the  site  is  seen  Alcatraz  Island,  a 
naval  prison. 

The  greenhouses  on  the  Presidio  reservation  where  are  grown  the  hundreds  of  : 
adorn  the  courts  and  gardens  of  the  exposition. 

plants  and  shrubs  which  will 
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A  group  of  seal  pups  on  the  Coro- 
nado  Islands  where  they  are  rarely 
disturbed.  They  huddle  together 
among  the  rocks  and  boulders,  of 
which  they  seem  a  part. 

Y.  COPYRIGHT  BY  UNDERWOOD  4  UNOERWOOO,   N.    Y. 

Skull  of  a  woman  unearthed  at  Piltdown,  Sussex,  Tree  worshippers  of  India.  The  Spirit  that  created  the  tree 
England.     Regarded  as  the  «  Missing  Link  »  and  is  supposed  to  be  under  the  stone. believed  to  be  450,000  years  old. 
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.  Hungarian  horsewoman  clearing  a  dinner  table,  fully  set,  and  the  diner  seated 
at  the  table. 

IINEN    A     ARMATUHENF 

photos  ov  franz  otto  KOCH  The      largest      hydraulically 
Extraordinary  bamboo  pipe  of  a  Malay  stone  cutter  in  Valacca.     Only  old  people  operated   valve   in   the   world, 

are  allowed  to  smoke  with  such  big  pipes.      The  other  picture  shows  a  primitive  An     automobile     could     drive 

device  for  cutting  tobacco  in  Indo-China.  through  its  immense  gate. 
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PHOTO  FROM  BOSTON  PHOTO  NEWS  CO.  PHOTO  FROM  BOSTON  PHOTO  NEWS  < 

This  woman  has  succeeded  in  making  a  lynx  Prof.  Heck,  of  Berlin,  feeding  a  baby  elephant  with  a  bottle, 
docile,    although,    ordinarily,    it   is    the    most 
untamable  of  all  the  members  of  the  cat  tribe. 
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Incidents  in  the  assembling  of  an  army  for  manoeuvres  are  plentiful,  and  many  are  interesting  as  showing  what 
goes  on  in  the  advance  and  wake  of  a  large  body  of  soldiers  moving  about  the  countryside.  This  picture  shows  an 
aeroplane  camp  during  recent  British  manoeuvres. 

When  a  Hindu  Pariah  dies,  the  funeral  services  and  the  funeral  rites  correspond  to  his  station  in  life.  The  Hindu 
of  the  photograph,  being  a  shoemaker,  the  cremation  ceremony  is  very  simple.  The  corpse  after  being  washed  and 
dressed  in  a  new  cloth  is  placed  on  a  bier  of  leaves  and  bamboo  sticks  and  set  on  a  pile  of  fuel.  The  son  or  grandson 
then  starts  and  walks  around  the  bier  thrice  carrying  an  earthen  pot  of  boiled  rice.  The  rice  so  scattered  must  not  be 
touched  by  man  or  beast  and  is  buried. 
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War  with  Mexico  will  involve 

soldiers  with  the  types  of  Mexican 
fighters  shown  in  these  three  pictures. 
They  are  all  Constitutionalists.  In 

the  upper  picture  are  Villa's  moun- 
taineers who  had  a  hand  in  the  capture 

of  Juarez  from  the  Federals,  and  they 
are  guarding  the  international  bridge 
between  Mexico  and  the  United  States; 

second  picture,  sharp-shooters  at 
work;  bottom  picture,  execution  by 
Constitutionalists  of  a  Federal  officer 

who  was  trying  to  escape,  disguised  as 
soldier. 

NTEflr«TIO~AL  NCWS  SERVICE, 
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The  modern  game  of  war  as  played  in  Mexico.     This  picture  was  taken  during  a  skirmish  at  Torreon  and  shows 
Federal  guards  with  machine  gun  and  rifles  returning  the  fire  of  Rebels. 
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A  motor  "  lorry,"  as  used  by  the  British  Army  Transport,  is  a  huge  truck  capable  of  carrying  several  tons  of  camp 
requisites. 

Scene  at  the  United  States  Naval  Training  Station  at  Newport.    New  recruits  are  being  instructed  in  signaling. 
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In  the  Suffrage  parade  held  in  Brooklyn 
on  Nov.  1,  Miss  A.  Potter  was  the  Grand 
Marshal. 

Miss  Madeline  Y.  Doty,  prison  investigator  and  Miss  Elizabeth 
Watson  for  four  days  lived  the  life  of  convicts  in  Auburn  Prison, 
New  York.  They  are  making  an  investigation  of  the  New  York 
state  prison  system.  They  went  unknown  to  any  save  the  super- 

intendent of  prisons  and  the  New  York  State  Commission  on 
Prisons,  whom  they  represented.  The  picture  shows  them  in 
convict  garb. 

The  Esquimaux  now  use  the  parcel  post  for  shipping  furs  to  Seattle  and  San  Francisco.  The  Esquimaux  north 
of  Bering  Straits  are  making  better  profits  than  were  obtained  from  dealing  with  northern  traders.  Our  picture  shows 
the  arrival  of  a  dog  train  of  furs  at  the  post. 
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In  last  month's  issue  we  described  the  Batson  hydroaeroplane  designed  to  carry  passengers  across  the  Atlantic. 
Here  we  see  an  actual  photograph  of  the  big  machine  in  front  of  its  hangar,  on  Dutch  Island  near  Savannah,  Ga. 

PHOTO  BY  THE  INTERNATIONAL  NEWS  SERVICE,  CHICAGO 

An  exciting  moment  during  the  Chicago-Minnesota  football  game,  Nov.  15.     Shaughnessy  of  Minnesota  with 
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The  little  negro,  with  a  dinner  basket 
on  his  arm,  gingerly  crossed  the  floor  of 
the  power  plant,  casting  scary  glances 
at  the  humming  machinery  and  swishing 

belts,  much  as  though  he  expected  some- 
thing to  reach  out  and  grab  him  at  any 

minute. 

"You  is  Mr.  Price,  ain't  you?"  He 
inquired  of  the  busy  man  at  the  switch- 

board.    "An'  I  'spec'  dis  is  your  grub." 
The  old  engineer  looked  the  boy  over 

critically. 

"What's  become  of  the  other  fellow?" 
he  asked. 

The  little  negro  removed  his  admiring 
gaze  from  the  glittering  array  of  shining 
switches  and  instruments  on  the  polished 
black  marble  panels  and  set  his  basket  on 
a  convenient  box. 

"Miz  Price,  she  done  fired  dat  lazy 
nigger.  He  say  he  can't  tote  dinner  on 
a  empty  stummick,  and  den  he  com- 

plains 'bout  never  findin'  no  leavin's  in 
your  basket.  So  Miz  Price  gimme  de 

job — I's  Rufus  Washington  Sanders," 
and  the  whites  of  the  little  darky's  eyes 
rolled  again  toward  the  marble  panels. 
Plainly,  Rufus  Washington  Sanders  was 
interested  in  that  switchboard. 

"Mr.  Price,"  he  asked  at  length,  his 
gaze  roaming  over  the  busy  plant  and 
finally  resting  covetously  on  the  mince 
pie  that  the  engineer  had  placed  to  one 

side — "Mr.  Price,  what  is  dis  here 
'lectricity  anyhow?" 

BY   CHARLES    K.    THEOBALD 

Price  smiled  as  he'pulled  a  chair  to  the box  and  sat  himself  before  his  dinner. 

"Thomas  Edison  says  it  is  a  mysterious 
something  about  which  we  know  next  to 

nothing,  and  I  guess  he's  right  about  it." 
Rufus  nodded  his  kinky  head  sagely 

and  inspected  the  switchboard  again. 

"  I  jess  knowed  'twas  sumpin'  like  dat," 
he  declared,  "  'cuz  I  took  one  er  dem  dry 
batt'ries  once  and  bus'  it  wide  open,  an' 
I  ain't  never  seen  no  'lectricity  come 
outen  it  yit.  But  tell  me  dis  here,  Mr. 

Price ;  I  seen  one  er  dem  'lectricianers  er 
workin'  on  de  trolley  wire  one  day — and 
de  kyars  runnin'  all  de  time!  How  he 

done  that  'thout  gittin'  kilt?" 
"Set  this  pot  of  coffee  there,  where  it 

will  keep  warm"— the  engineer  pointed 
to  the  steaming  cylinder  of  a  nearby 

engine — "and  I'll  tell  you." 
Furtively  eyeing  the  engine,  Rufus 

took  the  coffee  pot  and  tiptoed  forward 
much  like  a  wary  hunter  might  creep 
upon  a  bear.  He  slid  the  pot  upon  the 
hissing  cylinder  and  returned  three  steps 
at  a  time. 

"The  lineman  was  in  no  danger  while 
handling  the  live  trolley  wire  as  long  as 

his  body  was  clear  of  the  earth,"  Price 
explained.  "To  receive  a  shock  his  body 
would  have  had  to  make  a  connection 

between  the  trolley  wire  and  the  car 
track,  the  rail  carrying  as  much  current 

as  the  trol — " "An'  me,  joss  like  a  fool  nigger,  been 
1005 



1006 POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

steppin'  on  dem  tracks  all  de  time!" 
And  the  whites  of  Rufus'  eyes  rolled 
ominously.  "Here's  one  little  nigger 
what  don't  do  no  more  fool  stunts  like 
dat ! ' '  This  he  avowed  as  he  watched  the 
engineer  cut  into  the  pie.  Then  he  ven- 

tured: "I  ain't  never 

et  no  pie  like  dat." 
A  taste  of  the  pie 

was  not  forthcoming, 
and  Rufus  went  on: 

"'Member  de  night 
of  de  gas  house  fire, 
Mr.  Price?  How  come 

dem  firemans  didn't  git 
hurt  when  dey  was 
a-shootin'  water  on»  de 

trolley  wire,  an'  hit 
plumb  fuller  'lectricity, 

too?" "Because  water  be- 
ing a  better  conductor 

than  the  human  body, 
the  current  took  the 

easiest  path  to  the 
earth,  the  water  in  the 
hose  leading  direct  to 

the  pipe  in  the  ground. ' ' 
' '  Sho  'nuff ! ' '  And  Rufus  edged  a  little 

nearer  the  dinner.  "I  'spec'  I  wouldn't 
know  how  dat  kinder  pie  tastes." 

This  hint  brought  results  and,  with  a 
slice  of  pie  rapidly  passing  between  hand 
and  mouth,  Rufus  stood  for  some  little 
time  watching  the  power  circuit  ammeter 
needle  fluctuate;  then,  pointing  to  the 
instrument,  he  inquired: 

"What  makes  dat  one  handed  clock 

keep  on  er  backin'  up  and  den  goin' 
ahead  agin?" 

"That  instrument  shows  how  much 

current  the  cars  are  using,"  Price  ex- 
plained. "When  the  pointer  drops  back, 

some  of  the  cars  are  coasting  down  grade 
or  have  come  to  a  stop,  and  when  it  is 
at  800,  where  you  see  it  now,  all  the  cars 

are  running,  and  — " 
Bang!  There  came  a  flash  and  report 

from  the  top  of  the  switchboard  that  sent 

Rufus  Washington  Sanders'  mouthful  of 
pie  down  one  side  of  his  throat  while  his 

Jus'  It  Wide 

Open  and  I Ain't  Never 
Seen  No 'Lectricity 

Come  Outen 

It  Yit " 

heart  jumped-up  the  other.  The  en- 
gineer hastily  left  his  dinner  on  the  box, 

stepped  to  the  switchboard  and  quickly 
adjusted  something  thereon. 

Rufus  stood  awed  into  silence,  too 
frightened  to  move.  Finally,  seeing  that 
the  engineer  took  the  occurrence  as  a 
matter  of  no  consequence,  he  ventured 

the  question: 
"Dat  powder  circus  yammetter  done 

'sploded,  ain't  it?" 
"Only  the  circuit  breaker  on  the  Clay 

Street  car  line — kicked  out  from  an 
overload.  Sit  down  and  finish  the  din- 

ner." 

Which  invitation  Rufus  lost  no  time 
in  accepting. 

"A  circuit  breaker,"  the  engineer 

explained,  "is  an  automatic  safety  de- 
vice which  opens  the  circuit  when,  from 

various  causes,  the  line  is  taking  too  much 
current.  It  is  well  compared  to  the  safety 

valve  of  a  steam  boiler — it  lets  off  the 
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excess  current.  Each  car  line  is  pro- 
vided with  one  of  these  instruments. 

They  protect  the  dynamos,  car  motors 
and  wires  from  burn-outs  when  excess-. 

ive  current  flows." 
"Uh-huh,"  said  Rufus,  getting  full  of 

dinner  and  electrical  information.  "But 

I  clean  like  to  forgot  to  ask  you  sumpin-' 
what  Granny  Sanders  tole  me  once — 

'bout  a  man's  hair  turnin'  gray  from 
gittin'  shocked  from  'lectricity.  'D  you 
ever  git  a  shock  like  dat,.Mr.  Price?" 

' '  I  received  a  shock  one  time  that  laid 

me  up  for  six  months,  but  it  didn't  turn 
my  hair  gray."  With  which  the  old 
engineer  laughingly  removed  his  cap 
and  exposed  to  view  a  head  as  devoid 
of  hair  as  a  billiard  ball. 

With  mouth  agape  at  the  unexpected 

sight,  Rufus  paused  in  his  task  of  gather- 
ing up  the  empty  dishes.  He  made  no 

reply,  but  as  he  went  toward  the  door 

he  declared  to  himself:  "Granny  San- 
ders sho'  done  been  misinformed   'bout 

"  I  Ain't  Never  Et  No  Pie  Like  Dat  " 

'lectricity  turnin'  folks  hair  gray — but 
hit  p'intly  do  make  'em  bal'-headed!" 

As  he  passed  into  the  boiler  room  he 
paused  to  call  back  a  parting  question : 

"Mus'  I  tell  Miz  Price  to  send  us — 

send  you  some  mo'  pie  ter-morrer?  I 
done  lost  de  piece  you  gimme  when  de 

circus  breaker  'sploded,  and — " 
And  just  then  a  safety  valve  popped  off 

overhead  and  Rufus  Washington  San- 
ders vanished  in  a  cloud  of  steam. 

THE  ORGAN   OF   THE   HUMAN 

VOICE 

Musical  authorities  have  pronounced 

the  mammoth  organ  in  the  Mormon  Taber- 
nacle at  Salt  Lake  City  to  be  without  an 

equal  and  likely  to  remain  so.  It  would 

be  difficult  to  say  just  what  peculiar  con- 
struction and  conditions  give  the  organ 

its  wonderful  tone.  Any  gradation  or 
shade  of  expression  and  intensity  are 

available  through  the'  manipulation  of 
more  than  100  stops.  Perhaps  the  most 
striking  value  is  obtained  in  a  set  of  pipes 
which  produce  a  pure,  tremulous  note  so 
closely  resembling  the  human  voice  in  its 
highest  perfection  that  one  can  hardly 
believe  it  to  be  mechanical. 

According  to  Mormon  records  the  or- 

gan was  conceived  upon  "Divine  Inspira- 
tion" by  one  Joseph  Ridges  more  than 

40  years  ago.  It  was  first  actuated  by 
hand  compressed  air,  later  by  the  power 

derived  from  diverting  a  small  stream  un- 
der the  building  against  a  diminutive 

water  wheel,  while  just  recently  the 
mechanical  working  was  brought  to  a 

state  of  modernized  perfection  by  in- 
stalling a  comprehensive  pneumatic 

system  and  an  electric  blower  operated 
by  a  compact  ten  horsepower  motor 
supplying  5,000  cubic  feet  per  minute. 

The  acoustic  conditions  of  the  Taber- 
nacle are  perfect.  The  building  has  no 

sharp  corners — the  whole  scheme  is  a 
series  of  gentle,  sweeping  curves.  A  pin 
dropped  200  feet  away  can  be  heard 
plainer  than  .at  five  feet.  The  seating 
capacity  is  more  than  10,000.  An  idea 
can  be  gained  from  that  figure  of  its 
vast  size. 

The  speed  of  an  automobile  truck  itself 
reduces  traffic  congestion.  The  quicker 
movement  of  the  self  propelled  vehicles 
means  an  actual  lessening  of  time  elapsed 
in  passing  through  a  given  street  area. 
thus  increasing,  by  many  times,  the 
amounl  o(  traffic  which  can  be  carried 
on  in  that  street. 
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Fifteen  Horsepower  Motor  on  a  Truck,  with  Housing 
Arrangement 

•^^a!^-.     \  •*,--^Ri 

Vertical,  Fifteen  Horse- 
power Motor  Driving  a  Six 

Inch  Pump  to  Irrigate  40 
Acres  of  Alfalfa 

Portable  Motor 
Driven 

Pumping  Outfit for 

Irrigation  and Drainage General  Utility  Motor 
Here  Shown  Doing  Irriga- 

tion Work 
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VOLTS  AND  AMPERES  FOR  THE 
FARMER 

One  of  the  Latest  Motor  Applications- 
Wood  Splitting  Machine 

Feed  Grinder  and  Wood  Saw  Driven  by  Five 

Horsepower  Motor 

With  electric  pumps  to  take  the  place 
of  rain  clouds,  incandescent  hens  to 
mother  orphan  chicks  and  a  rubber  tube 

with  a  nickel  plated 

piece  of  mechanism  to 
dairy -maid  the  cows, 
Twentieth  Century 

farming  seems  more 
and  more  destined  to 

be  the  field  of  the  elec- 
trician. Or  if  you  would 

rather  have  it  the  other 

way,  the  Twentieth  Cen- 
tury farmer  is  becoming 

quite  as  familiar  with  his  volts  and  amperes 
as  with  his  sowing  and  his  harvest. 

"Electricity,  the  Modern  Farmer," 
might  well  be  the  title  of  the  horticultural 
exhibit  at  the  recent  Electrical  Exposition 
in  New  York.  By  means  of  a  model,  the 
methods  of  irrigating  arid  lands  were 
shown,  an  electric  pump  forcing  water  to 
a  reservoir  on  a  hillside,  from  which,  by 
means  of  gravity,  and  conveyed  by  ditches 
and  canals,  it  flowed  over  the  lands  under 
cultivation. 

On  this  and  the  opposite  page  are  shown 
a  few  of  the  great  number  of  electrically 

operated  labor-saving  devices  now  at  the 
disposal  of  the  farmer.  Not  all  of  these 
were  on  exhibition  at  the  exposition,  but 
on  the  following  pages  are  two  pictures 
of  the  dairy  which  formed  a  prominent 
exhibit. 

Electric  incubators,  whose  temperatures 
were  regulated  by  means  of  an  electrical 
thermostat,  were  shown  as  part  of  the 

farm  exhibit,  while  the  never-ending  arrival 
of  little  chicks  lent  an  unusual  degree  of 
interest.  And  as  fast  as  the  little  balls  of 

down  gained  enough  strength,  they  were 

placed  in  an  electric  brooder,  where,  with- 
out the  guidance  of  a  fussy  hen  nun  her, 

they  soon  learned  to  scratch  for  them- 
selves. More  than  a  thousand  chicks 

pecked  their  way  into  the  world  before 
the  gaze  of  the  exposition  throngs. 
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As  for  the  dairy  —  it 
was  only  the  swishing  of 
tails  and  an  occasional 

long  drawn  mooo-o-o-o-o 
that  remained  of  the 

methods  of  years  ago. 

Four  prize  winning  Ayre- 
shire  cows  were  sent 

down  from  the  Ryanogue 
farm,  and  three  times  a 

day  they  were  milked — 
electrically.  Two  of  the 
cows  had  never  been 

milked  except  by  hand, 

yet  if  they  were  sur- 
prised at  the  tubes  and 

pipes  and  rubber  attach- 
ments they  gave  no  sign, 

standing  quite  uncon- 
cerned on  their  elevated 

platform  until  their  ud- 
ders had  been  emptied. 

If  there  was  any  element 
of  interest  lacking,  the 
defect  was  remedied  on 

the  third  day  of  the  ex- 
position by  the  arrival  of 

a  sturdy  youngster,  bear- 
ing the  same  red  and 

white  markings  of  Gate- 
side  Blossom  XII,  the  proud  mother. 
In  honor  of  the  occasion  the  heifer  was 

named  "Electra." 
After  the  milking  pail,  a  clarifier, 

operating  on  the  principle  of  a  Centri- 
fuge, removed  all  foreign  particles  from 

the  milk  and  a  separator,  operating  on 
the  same  principle  separated  the  cream. 
And  once  a  day  the  cows  were  cleaned  by 
means  of  a  vacuum  cleaner,  now  a  part 
of  the  modern  dairy  barn  equipment,  and 
the  exhaust  pump  of  which  is  electrically 
operated. 

Most  of  the  warm  milk  was  sold  over 

the  counter,  but  some  was  churned  in  a 
motor  driven  churn  and  made  up  into 
butter  prints.  Needless  to  say  there  was 
a  great  demand  for  this  on  the  part  of  the 
spectators  who  had  watched  the  milking 
process  and  had  drunk  the  fresh  butter- 

milk while  the  butter  was  cooling. 

I  Bm  M    > 

Four  Ayreshire  Cows  in  Their  Model  Stalls  at  the  Electrical  Show.     Above 
Shown  the  Electrical  Milking  Machine  Being  Demonstrated 

NOVEL  SWIMMING  POOL 
LIGHTING 

Down  in  the  bottom  of  the  largest  ship 

in  the  world  — r  the  Hamburg-American 

Line  steamer  "Imperator"  — is  a  swim- 
ming pool,  lighted  in  a  novel  manner. 

The  general  overhead  lighting  is  furnished 
by  Mazda  lamps  over  a  false  glass  ceiling, 
supplemented  by  all  frosted  Mazda 
lamps  located  around  the  sides.  The 
beauty  is  further  increased  by  lighting 
the  pool  by  placing  Mazda  lamps  at  one 
end  of  the  pool  beneath  the  surface  of  the 
water. 

The  light  is  projected  into  the  water 
through  heavy  glass  windows.  This 
causes  the  water  to  appear  very  clear; 
in  fact  so  much  so,  that  a  small  object 
such  as  a  ring  can  easily  be  discerned 
on  the  white  tile  bottom. 
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THE  ART  OF  SAILING  NOT  LOST 

The   "Star  of  Lapland"  is  one  of  a 
large  fleet  of  sailing  vessels  of  the  Alaska 
Steamship    Co.,   which    
visits  and  plys  the 
waters  of  Alaska  for 
fish  and  whale.  For 
work  of  this  character 

it  is  quite  safe  to  say- 
that  the  steamship,  at 

least  for  a  great  many- 
years,  will  not  super- 

sede the  sailing  vessel. 
And,  quite  contrary  to 
general  belief,  these 
sailing  vessels  are  not 
at  all  antiquated  just 
because  they  carry  sails. 

The  "Star  of  Lapland" 
and  her  numerous  sis- 

ter ships  are  steel 
hulled,  have  luxurious 
quarters,  and  under  a 
steady  wind  easily 
average  seven  or  eight 

knots.  "The  man  before  the  mast"  has 
not  altogether  disappeared. 

surface,  the  particle  is  actually  evincing 
a  decided  tendency  to  move  about.  As 

the  current  is  increased,  causing  an  in- 
crease in  temperature,  the  particle  does 

~    . 

.    „ ■■ 

A  CURIOUS  EXPERIMENT 

One  of  the  most  interesting  features  of 

any  electric  lamp  is  the  little  "glower" 
(the  part  that  gives  out  the  intense  light) 
of  the  Nernst  lamp.  This  is  a  small  rod 
made  of  the  oxides  of  very  rare  chemical 
elements,  hardly  as  thick  as  the  lead  in  a 
pencil  and  an  inch  in  length,  more  or  less. 
When  heated  by  electric  current  to  its 

normal  temperature  of  nearly  4,000°  F.,  it 
gives  out  the  brilliant  light  with  which 
many  are  familiar. 

In  this  relation  a  curious  phenomenon 
occurs  when  a  small  particle  of  one  of 
certain  metals  is  placed  on  such  a  glower, 
which,  in  this  case,  must  be  run  on  direct 
current  and  at  a  temperature  below  the 
melting  point  of  the  metal.  Examination 
through  a  magnifying  glass,  or  low  power 
microscope,  discloses  to  one  the  amazing 
fact  that,  instead  of  lying  quietly  on  the 

Star  of  Lapland  " — Evidence  that  Great  Sailing  Vessels  Have  Not 
Altogether  Disappeared 

begin  to  move  with  an  irregular  rolling 
motion  toward  one  end  of  the  glower. 

It  presents  a  most  striking  appearance 
as  it  turns  slowly  end  over  end.  It  may 
suggest  a  miniature  trunk  rolled  on  its 
corners  by  invisible  hands.  It  may  sug- 

gest a  paving  stone  being  turned  over  and 
over  by  a  workman.  The  most  irregular 

pieces  will  roll  with  ease.    • 
If  the  glower  be  held  vertically,  the  par- 

ticle will  roll  up  and  down,  as  well  as  when 

horizontal,  and  the  effect  is -unchanged 
when  the  glower  is  turned  over.  But 
while  the  particle  is  thus  apparently 
defying  the  laws  of  gravitation,  there  is 
one  physical  law  which  it  always  obeys; 
i.e.,  to  change  instantly  the  direction  of  its 
motion  when  the  direction  of  the  electric 
current  is  reversed.  It  can  thus  be  made 

to  go  up  and  down  or  back  and  forth  at 
will. 

Nor  docs  the  above  constitute  the 

strangest  part  of  the  experiment.  As  the 
glower  is  rendered  hotter  by  increase  of 
current,    the    motion    of    the    particle    is 
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accelerated,  and  this  continues  until  the 
melting  point  of  the  metal  is  reached. 
Then,  suddenly,  and  with  what  seems  like 
a  puff  of  smoke,  it  disappears,  leaving  no 
trace  save  a  roughened  discoloration. 

If,  at  this  time,  after  the  temperature 
has  again  been  lowered,  another  particle 
of  the  same  metal  is  rolled  up  to  the  spot, 
it  hesitates  and  finally  stops  altogether, 
refusing  to  cross.  But  if  the  glower  be 
very  strongly  heated  after  such  a  particle 
has  been  melted  into  it,  the  imprisoned 
metal  is  given  off.  Very  curious  looking 
white  spots  are  then  sometimes  seen  to 
proceed  from  the  spot  as  the  temperature 

THE  FIRE  BRIGADE  OF 
CHAMONIX 

This  picture  shows  a  novel  method 
adopted  in  Chamonix,  France,  by  the 
town  fire  brigade  for  transporting  its 
hand  engine.  In  the  warm  season  the 
engine  runs  on  wheels,  but  when  the 
ground  is  covered  with  snow  it  often 
becomes  quite  a  task  to  bring  the  engine 
to  the  spot,  so  they  hit  upon  the  original 
idea  of  mounting  the  whole  affair,  wheels 
and  all,  upon  a  pair  of  runners  so  that  the 
horses  draw  it  as  a  sleigh.  Some  of  the 
men  can  follow  behind  upon  skis. 

increases.  These  are  oxides  of  the  metal, 

"metallic  ghosts,"  as  it  were.  They 
dance  and  quiver  in  the  intense  heat  and 
finally  disappear,  leaving  a  surface  over 
which,  when  somewhat  cooled,  another 
particle  will  now  roll  freely. 

For  some  reason  or  other,  cobalt  is  by 
far  the  best  metal  with  which  to  experi- 

ment in  this  relation,  although  copper  will 
also  show  the  effect  well.  The  particles 
should  be  about  the  size  of  a  small  grain 
of  salt.  Through  a  glass  of  fair  power, 
covered  with  a  piece  of  red  glass  for  the 

higher  temperatures,-  the  effects  men- 
tioned, as  well  as  many  others,  may  be 

observed. 

UP-TO-DATE  LIFE  RAFTS 

The  latest  great  marine  disaster  has 
served  to  emphasize  the  fact  that  the  life 
raft  has  a  distinct  place  in  the  equipment 
for  safety  at  sea  and  is  likely  to  prove  the 
sole  reliance  of  imperiled  voyagers  when 
conditions  prevent  the  launching  of  life- 

boats. Marked  improvements  have  been 
made  in  recent  years  in  life  rafts  and  they 
now  have  a  staunchness  and  seaworthi- 

ness heretofore  unknown.  One  advantage 
of  the  life  raft  is  that  aboard  ship  it  may 

be  stored  in  places  that  would  not  ac- 
commodate a  lifeboat.  The  oblong 

metal  tanks  which  support  the  up-to-date 
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Modern  Life  Raft 

life  raft  are  divided  into  water  tight  com- 
partments, each  with  air  pump  connec- 

tion. The  newer  types  of  life  rafts  are 
built  with  carrying  capacities  ranging  up  to 
36  persons. 

PARACHUTE  DROPS  FROM 
EIFFEL  TOWER 

A   great   deal   of   experimental   work 

must  still  be  done  in  the  matter  of  design- 

ing parachutes  which  may  safely  be 
launched  from  aeroplanes.  Among  the 
investigators  in  this  direction  is  one 
Hervieu  of  Paris  and  in  testing  out  these 
devices  he  drops  them  from  the  apex  of 
the  Eiffel  Tower,  with  a  dummy  attached, 
as  shown  in  the  picture. 

Aeroplane  Parachute  Dropped  from  the  Eiffel  Tower 

PSYCHO  -ELECTRICAL 
PHENOMENA 

It  has  been  known  since  about  1888 
that  mental  labor  as  well  as  emotion 

produce  electrical  variations  in  the  hu- 
man body.  Two  French  scientists, 

Philipson  and  Menzerath,  have  recently 
given  the  matter  very  careful  study,  and 
have  applied  the  most  precise  methods  of 
measuring  and  registering  differences  of 
electrical  potential  in  the  body  by  means 
of  an  Einthoven  galvanometer.  \ 

The  subject,  insulated  in  a  dark  cham- 
ber, holds  in  ■each  hand  one  of  the  elec- 

trodes of  the  galvanometer,  which  is 
observed  in  an  adjoining  room.  A  light 
flashed  in  the  eyes  of  the  subject  causes, 
two  seconds  later,  the  deviation  of  the 

register  line  of  the  galvanometer,  in- 
dicating that  the  right  hand  has  become 

positive  in  relation  to  the  left ;  the  differ- 
ence of  potential  being  about  one  and  a 

half  millivolts.  Another  excitation,  pro- 

duced by  sound,  caused  another  differ- 
ence of  potential  greater  than  the  last. 

When  a  very  simple  problem  in  arith- 
metic was  proposed,  no  appreciable  re- 
action occurred;  but  a  more  difficult 

problem  brought  about  a  considerable 
difference  of  potential  between  the  hands. 
An  intense  electrical  variation  was 

produced  by  recalling  an  injustice  of 
which  the  subject  had  been  a  victim.  In 
every  experiment  it  was  the  right  hand 
which  was  positively  electrified,  even 
when  the  subject  was  left  handed,  and 
in  every  case  the  time  elapsing  between 
excitation  and  registration  was  two 
seconds. 

Researches  into  the  cause  of  these 
electrical  effects  have  disclosed  the 
fact  that  mental  and  emotional  activity 
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produce  a  slight  contraction  of  the 
muscles  of  the  right  hand,  which  it  is 

believed  results  in  the  phenomena  ob- 
served. If  this  is  true  it  is  certainly  of 

great  interest  from  the  point  of  view  of  the 
physiology  of  the  brain  and  nervous 

system. —  Cosmos. 

SELENIUM  CELL  SIGN  FLASHER 
Shafts  of  light  thrown  upon  one  or 

more  selenium  cells,  each  cell  operating 
an  electric  switch  and  each  switch  con- 

trolling the  current  to  certain  letters  or 
words  of  a  flashing  electric  sign,  is  the 

know,  is  a  conductor  of  electricity  under 
the  influence  of  light,  while  in  the  dark 

it  is  practically  a  non-conductor.  Of 
course,  the  current  which  passes  through 
the  cell  on  its  receiving  a  projected  ray 
of  light,  being  small,  would  control  the 
sign  switch  through  an  electro-magnet. 

But  added  to  this  novel  arrangement  is 
the  plan  for  projecting  the  light  rays.  It 
consists  of  an  ordinary  projecting  machine 
and  moving  picture  film  so  made  that 
light  may  pass  through  it  to  certain  cells 
while  the  dark  portions  of  the  film  cut 
off  the  light  to  other  cells,  thus  making 
the  moving  film  the  controlling  factor. 

A  Newly  Patented  Idea — the  Selenium  Sign  Flasher 

ratner  startling  announcement  of  Sixto 
Ocampo,  a  Spaniard  of  New  York  City, 

who  has  just  received  -a  patent  upon  this 
invention. 

Upon  second  thought,  however,  this 
idea  may  be  perfectly  feasible,  for  the 
selenium    cell,    as    our    readers    already 

REINS  CONTROL  "MECHANICAL 

HORSE  " 
A  Detroit  (Mich.)  firm  is  placing  upon 

the  market  a  four  cylinder  gasoline  and 
kerosene  motor  for  the  use  of  farmers,  a 
unique  feature  of  which  is  the  control. 
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Odd  "  Mechanical  Horse  "  the  Engine  in  Which  is  Controlled  by  Reins 

The  farmer  seated  upon  his  wagon,  plow 
or  harvester,  starts,  stops  or  turns  his 
mechanical  steed  by  means  of  reins  in  the 
same  manner  as  he  would  drive  horses. 

AN   ELECTRIC   HOSPITAL 

A  model  hospital,  electrically  equipped 
and  complete  in  all  the  details,  was  one  of 
the  instructive  exhibits  at  the  recent 

Electrical  Exposition  in  New  York. 
From  the  diagnostic  apparatus  to  the 

operating  room  it  showed  just  how  im- 
portant electricity  has  become  in  the 

treatment  of  disease.  It  also  marked 

the  development  of  electro-medical  appa- 
ratus during  the  past  few  years. 

The  hospital  was  divided  into  several 
departments  and  each  contained  the 
equipment  peculiar  to  that  particular 

department.  The  physicians'  office  con- 
tained a  high  frequency  machine,  a 

sinusoidal  machine,  X-ray  apparatus, 
vibrators,  a  sterilizer  and  an  examining 
table.  In  the  therapeutic  room  was  a 
high  frequency  machine,  a  light  bath 
cabinet,  a  therapeutic  lamp,  electric 
blankets,  an  X-ray  machine  for  treat- 

ments, a  scrum  incubator  and  ozonator 

and  a  wall-plate.  The  X-ray  department 
contained  a  horizontal  fluoroscope,  a 
stereoscope  for  studying  plates  and  an 

interesting  collection  of  X-ray  pictures 
from  certain  New  York  and  Philadelphia 
hospitals. 

The  striking  exhibit   in   the  operating 

room  was  the  white  table  under  the  glare 
of  a  pair  of  forcusing  shadowless  lamps, 
while  close  by  stood  the  motor  driven 
intratracheal  apparatus  for  producing 
anaesthesia.  Near  by  stood  the  galvanic 
machine  used  in  the  Massey  method  of 
treating  cancer.  There  was  also  an  eye 
magnet,  a  mercury  vapor  lamp,  an  air 
compressor    and    a    cauterizing    outfit. 

This  exhibit  was  arranged  by  Miss 
Winifred  Black,  head  of  the  Bureau  of 
Electro  Therapeutics  of  The  New  York 
Edison  Company.  In  speaking,  of  the 
work  and  the  purposes  of  this  bureau  Miss 

Black  said:  "The  Edison  Company, 
realizing  the  obligation  of  central  stations 
to  instruct  in  the  development  of  electri- 

cal apparatus  of  all  kinds,  established  this 
bureau  last  November  for  the  purpose  of 
showing  the  medical  practitioner  just 
what  new  appliances  were  being  perfected 
in  his  field.  To  this  end  the  company  has 
secured  from  various  manufacturers  not 

only  the  special  apparatus  for  administer- 
ing electrical  treatment  but  the  simpler 

accessories  that  should  be  a  part  of  every 
office  equipment.  Thus  we  have  a  wide 
variety  of  appliances  from  the  ordinary 
facial  vibrator  to  the  X-ray  installation. 
"We  realize  too  the  great  harm  that 

has  been  done  through  advertising  elec- 

tricity as  a  'cure-all.'  The  fact  is,  there 
are  relatively  lew  ailments  that  electricitj 

alone  will  cure — but  as  an  adjunct  lo  the 
established  medical  and  surgical  practices 

elect  rich  v  is  fast  coming  into  its  own." 



New  York's  New  Subways BY  NORMAN  MAUL 

Once  more  New  York  is  in  the  throes 

of  an  upheaval.  Her  thoroughfares  are 
paved  with  planks,  massive  timbers 
support  elevated  structures,  landmarks 
are  passing  and  real  estate  is  booming. 

All  over  the  city  is  heard  the  creak -of  der- 
rick and  whir  of  motor,  the  steady  rap 

He  already  boasts  a  system  of  close  to 
300  miles,  but  when  the  present  work  is 
completed  the  total  will  be  618.7  miles  of 
track,  while  the  carrying  capacity  will  be 

three  billion  passengers  a  year  as  com- 
pared with  the  present  capacity  of  a 

mere  eight  hundred  million. 

Broadway  at  City  Hall  Square  Showing  How  the  Street  Surface  and  Sidewalks  Have  Been  Replaced  by  Heavy  Timber 

of  drills  and  the  dull  blast  of  dynamite, 
accompanied  by  the  sound  of  tumbling 
stone  in  concrete  mixers  and  the  incessant 

rattle  of  the  riveters.  More  subways  are 
being  built. 

Old  Father  Knickerbocker,  still  breath- 
ing hard  from  his  effort  in  getting  the 

construction  of  the  Catskill  Aqueduct 
well  under  way,  has  unstrapped  his 

pocket-book  again  to  finance  a  $337,000,- 
000  job  in  railroad  building,  which  will 
when  completed  give  him  the  most  exten- 

sive system  of-  city  transit  in  the  world. 

The  operation  of  this  railway,  which  is 
known  as  the  Dual  System  of  Rapid 

Transit,  will  be  divided  between  the  Inter- 
borough  company,  which  operates  the 

present  subway  and  the  New  York  Munic- 
ipal Railway  Corporation,  which  operates 

the  present  Brooklyn  Rapid  Transit  sys- 
tem in  Brooklyn,  both  of  which  com- 

panies will  be  under  the  supervision  of 
the  New  York  Public  Service  Commission. 

For  a  five  cent  fare  it  will  be  possible  to 
ride  from  White  Plains  Road  in  the 

Bronx,     through    Manhattan    borough, 
1016 
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across  Brooklyn  and 

out  into  Queens  Bor- 
ough, a  distance  of  26 

miles.  Another  line  will 
extend  from  Flushing, 
Long  Island,  through 

Queens,  over  the  Black- 
wells  Island  Bridge  into 
Manhattan,  traversing 
the  entire  business  dis- 

trict south  of  Fifty- 
ninth  Street,  and  on 
through  Brooklyn  to 

Coney  Island,  a  dis- 
tance of  2 1  miles.  That 

fare  too  will  be  but  a 

nickel,  and  in  neither 
case  will  it  be  necessary 
to  change  cars.  At 
present,  the  longest  five 
cent  ride  is  from  Van 
Cortland  Park  to  the 

Long  Island  R.R.  sta- 
tion in  Brooklyn — a  total 

seventeen  and  one-half  miles. 

Underground  in  Lexington  Avenue,  Showing  the  Electric  Engii 
Material 

Hauling  Excavated 

distance    of 

At  Lexington  Avenue  and  62d  Street,  Showing  a  Traveling  Hoi 
Method  of  Dumping  Muck  Into  Carts 

Beyond  the  methods  of  operation  there 
is  another  interesting  comparison  be- 

tween the  old  subway  and  the 
one  now  building.  It  affords  a 

striking  contrast  too,  for  where- 
as the  builders  of  the  first  un- 

derground system  used  steam 
power  almost  exclusively,  the 
contractors  on  this  job,  with 
hardly  an  exception,  are  using 
electric  motors.  The  motor  in- 

stallation aggregates  close  to 
15,000  horsepower,  and  this  will 
be  almost  doubled  when  work 

on  the  whole  system  is  under way. 

Construction  shanties  may  be 
found  all  over  the  city  from 
South  Brooklyn  to  the  Bronx, 
for  the  work  is  divided  into 
contracts  and  each  contract 

awarded  separately.  By  fol- 
lowing these  shanties  the  route 

of  the  subway  may  be  traced, 
and  all  kinds  of  const  met  ion 
conditions  encountered.  There 
arc  open  cuts  in  Brooklyn, 

heavy    grades    on    bridge    ap- 
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Aerial  Cable  Way  a  Block  Long.     Motors  for  Hoisting  are 
Housed  in  the  Stackless  Shanty 

proaches,  new  tubes  beneath  the  East 
River,  traffic  that  must  not  be  interrupted 
in  lower  New  York,  rocky  sections  that 
must  be  blasted  away,  and  the  double 
deck  construction  for  the  local  and  ex- 

press trains  on  the  Lexington  Avenue 
branch.  Each  of  these  is  different  and 

each  calls  for  a  certain  kind  of  engineering. 
However  different,  though,  may  be  the 

work  of  these  various  contractors  their 
methods,  in  the  main,  are  the  same. 

They  all  use  electric  motors.  For  in- 
stance, at  Ninety-sixth  Street  and  the 

East  River  there  is  a  central  compressor 
plant  that  supplies  compressed  air  for 
all  the  work  between  Forty-second  Street 
and  One  hundred  and  Eighteenth  Street. 
Here  are  five  350  horsepower  motors, 
synchronous  with  the  generators  at 
Waterside.  Twelve  inch  pipes  extend 

north  and  south  from  the  plant  and  con- 
vey the  air  to  the  various  jobs.  Here  too 

should  be  noted  the  passing  of  the  steam 
engine,  for  engines,  with  their  boilers 
removed,  are  operated  by  compressed 
air.  One  of  these  is  a  65  horsepower 
double  drum  engine  which  operates  a 
hoist  at  the  dumping  dock,  and  another 
is  a  fourteen  horsepower  concrete  mixer, 
while  a  third  is.  a  20  horsepower  derrick. 

Along  the  lines  of  construction  motors 
operate  derrick  hoists,  muck  trains,  aerial 
cableways,  pumps,  and  machine  tools  in 
various  shops.  In  addition  to  these 
there  is  a  clam  shell  digger  operated  by  an 
electric  motor,  the  only  one  yet  installed 
on  the  job.  This  is  in  Union  Square, 
where  the  route  is  through  sand.  Inci- 

dentally, arc  and  incandescent  lamps  are 
used  for  all  lighting  purposes. 

From  all  these  points  of  construction, 

the  heavy  copper  feeders  lead  under- 
ground to  the  big  Waterside  plant  on  the 

East  River  and  day  and  night  the  current 
flows  to  supply  the  motors  that  are 

making  possible  Father  Knickerbocker's 
dream  of  an  adequate  system  of  rapid 
transit. 

GIRL  DISPATCHES  WOOLWORTH 
ELEVATORS 

In  the  huge,  56  story  Woolworth 
Building,  in  New  York,  there  are  24 
elevators,  and  a  new  and  very  successful 
system  of  dispatching  the  elevators  has 
been  devised  in  which  electricity  plays  a 

big  part.  This  system  has  also  been  the 
means  of  creating  the  most  peculiar  job 
held  by  any  young  woman  in  New  York. 

Under  the  steady  blue  eyes  of  this 

young  woman,  Agnes  D  'Arcy  by  name, 
the  movement  of  every  one  of  the  24 
elevators  is  recorded  on  an  oblong  board 
of  lights.  According  to  the  rules  of  the 
building,  a  car  is  allowed  to  stand  at  the 
top  floor  for  eight  seconds.  If  it  is  there 

nine  seconds,  the  voice  of  Miss  D'Arcy 
comes  through  the  megaphone  into  the 

operator's  ear,  asking  him  what  is  the 
trouble.  If  he  has  a  good  excuse,  well  and 
good.  If  he  has  not,  look  out!  The  girl 
has  a  direct  way  of  speaking  that  is  not 
to  be  misunderstood.  And  in  cases  of 

insubordination  there  is  the  superintend- 
ent behind  her,  whom  she  can  connect 

with  any  elevator's  telephone  by  a  mere 
twist  of  the  hand. 

The  lines  of  lights  on  the  board  vary 
in  length,  according  to  the  distance  aloft 

of  the  cars.  Miss  D'Arcy  has  to  watch 
four  banks  of  cars  altogether;  that  is,  four 
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allotments,  each  running  to  different 
heights.  First  there  are  the  four  local 
cars  running  express  to  the  fourth  and 
local  to  the  twelfth.  Then  there  are 

seven  cars  express  to  the  twelfth  and  local 
to  the  twentieth.  Then  follow  those  that 

run  express  to  the  thirteenth  and  local  to 
the  twenty-seventh.  Two  cars  run  express 
to  the  thirtieth  and  local  to  the  forty- 
sixth.  And  then  come  the  high  runs, 

two  of  them  that  do  express  to  the  thirty- 
seventh  and  local  to  the  topmost,  or 

fifty-sixth  floor. 
All  of  these  the  young  operator  must 

keep  under  her  eyes  at  once  —  the  little 
hopping  lights  that  come  and  go  on  the 
long  paths  of  the  board  from  8 :30  in  the 

morning  to  5:30  o'clock  in  the  afternoon. 
It's  trying  work  for  the  eyes,  the  shift 
and  play  of  these  countless  lights  that 

never  cease.  But  Miss  D'Arcy  says  she 
doesn't  mind. 

The  elevator  dispatcher's  board  is 
situated  on  the  balcony. 

Miss  D'Arcy  is  seated  at  a  combination 
desk  and  telephone  switchboard.  Run- 

ning from  this  board  are  wires  which  con- 
nect with  every  one  of  the  24  cars.  At 

any  time,  in  any  position  in  the  shafts,  she 
can  plug  in  on  a  wire  and  talk  to  the 
operator  of  any  car.  Situated  in  each 
car  is  a  telephone,  and  beside  it  is  a 
megaphone,  arranged  so  it  is  directed 
into  the  ear  of  the  operator  as  he  stands 
at  his  lever. 

The  operator  can  talk  into  the  ear  of 
any  of  the  24  operators  through  the 
megaphone,  which  conversation,  while 
unintelligible  to  passengers  in  the  car,  is 
perfectly  clear  to  the  operator.  Should 

what  Miss  D'Arcy  has  to  say  require  an 
answer  or  conversation  longer  than  that 
of  a  few  words,  she  can  call  the  car 
operator  on  his  telephone  and  talk  to 
him  just  as  though  he  were  sitting  in  a 
telephone  booth  uptown.  She  can  talk 
while  the  car  is  in  motion  as  well  as  while 
it  is  standing  at  any  floor,  and,  taken 
altogether,  she  has  very  complete  control 
of  a  complicated  situation. 

From  This  Desklike  Switchboard,  as  She  Watches  Their  Progress  on  the  Lamp  Panel  Opposil 
ment  of  the  24  Elevators 

Girl  Directs  the  Mc 
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ELECTRIC  POWER  PLANT  CAR- 
RIED BY  TWO  MEN 

The  invention  of  arc  lamps,  with 
short  focus  reflector  and  condenser,  has 
done  much  toward  lessening  the  cost  of 
cinematography,  as  a  projection  size  can 

now  be  obtained  with 

twelve  amperes  of  cur- 
rent which  previously 

required  25  to  30  am- 
peres with  the  old  lan- 

Electric  Power  Plant  Which  Can  be  Carried  by  Two  Men 

terns  and  condensers  of  large  diameter. 
This  improvement  has  been  brought 
about  by  a  better  utilization  of  the  light 
of  the  arc  lamp,  which  is  always  the  best, 
and,  in  fact,  the  only  practical  light  for 
public  exhibitions.  The  need  for  a  port- 

able electric  generating  apparatus  for  this 
purpose,  as  well  as  for  the  lighting  of 
country  houses,  where  a  current  is  not 
otherwise  available,  has  been  met  by  the 
invention  of  a  Frenchman,  Mr.  Rene 
Champly,  which  is  shown  in  the  accom- 

panying illustrations. 
The  whole  outfit  is  covered  by  a  sheet 

metal  case  measuring  38  by  24  by  13 
inches;  as  the  total  weight  is  only  250 
pounds,  it  can  be  easily  carried  by  two 
men.  The  base  of  the  carrying  case 
consists  of  a  piece  of  hard  wood,  which 

serves  as  the  foundation  for  the  small 

gasoline  engine  and  electric  generator. 
Under  this  foundation  are  placed  four 

bags  of  finely  broken  cork,  which  effect- 
ually deaden  the  vibrations  of  the  engine 

and  render  any  specially  prepared  founda- 
tion unnecessary. 

The  sheet  metal  case,  on  being  lifted 
from  its  base  and  inverted,  is  found  to 
be  a  water  tight  tank,  capable  of  holding 
about  40  gallons.  This  is  set  up  on  four 
iron  pipes,  which  are  a  part  of  the  outfit, 
and  connected  by  stout  rubber  tubes  to 
the  water  jacket  of  the  engine  cylinder. 
The  lower  tube  brings  the  water  from  the 
tank  and  the  upper  one  returns  it.  A 
switchboard  is  fastened  on  the  tank  and 

the  dynamo  connected  with  the  exhibition 
hall  or  with  the  lighting  system,  in  the 
case   of   the   apparatus   being   used   for 

house  illumination.  The  engine  is  two 
horsepower  and  the  dynamo  produces  a 
continuous  current  of  twelve  amperes  at 
70  volts  and  gives  sufficient  light  for 
cinematography . 

AUTOMOBILE   SOUNDS   ITS   OWN 
FIRE  ALARM 

When  the  automobile  belonging  to 
Dr.  F.  C.  Schurmeier,  of  Elgin,  111.,  found 
itself  afire,  it  promptly  began  to  toot  its 
electric  horn  to  rouse  the  neighbors. 

Apparently  the  fire  was  started  by  over- 
heating of  the  machine,  and  with  great 

courage  and  fortitude  the  machine  sent 
out  a  loud  and  prolonged  appeal  which 
brought  the  rescuers  in  a  hurry.  Heat 
of  the  flames  evidently  burned  off  the 
insulation  of  the  wires  and  caused  a 
connection  that  sounded  the  horn. 
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A  Prisoner  in  the  Harem 
Adapted  from  the  Blache  Feature  of  the  Same  Name 

In  the  photoplay  the  Countess  de  Marstini,  a  noted  animal  trainer,  enacts  the  rdle  of 

"  Torn"  and  Paul  Bourgeois,  another  famous  trainer  of  wild  beasts,  that  of  "  Akbar." — Editorial  Note. 

Akbar  Spoke  Gently  to  It  in  a  Strange  Tongue 

A  blazing  sun  shone  down  upon  the 
tiny  thatched  hut  which  the  pretty  Toru 
and  her  miserly  father  called  home,  for 
the  hut  stood  upon  an  open  plain  and  so 
was  fully  exposed  to  the  rays  of  the  Indi- 

an sun,  which  at  this  hour  of  the  day  rode 
high  in  the  heavens. 

Toru's    old    father    was    wealthy,    as 

wealth  is  reckoned  in  India,  and  could 
have  built  for  himself  a  palace  rivaling 
that  of  the  rajah  himself,  but  his  miserly 
instincts  prevented  his  spending  even  the 
smallest  part  of  the  wealth  he  possessed 
for  a  suitable  domicile  for  himself  and  his 
beautiful  daughter. 

The  daughter's  fame  as  a  beauty  had 
1021 
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The  Tiger  Takes  Possession  of  the  Harem 

spread  throughout  the  length  and  breadth 
of  the  province,  coming  even  to  the  ears 
of  the  rajah.  But  despite  the  many 

suitors  Toru  might  have  had,  she  re- 
mained ever  faithful  to  Akbar,  the  slen- 

der, supple,  young  native  into  whose 
keeping  she  had  given  her  heart  many 
months  ago.  Akbar  was  a  noted  trainer 
of  wild  beasts  and  as  he  charmed  the 

poisonous  reptiles  and  man  eating  lords 
of  the  jungle,  so  he  won  the  love  of  gentle 
Toru  by  his  soft  tones  and  manly  qual- 
ities. 

Now,  though  the  rajah  who  ruled  over 

the  realm  had  heard  much  of  Toru's 
beauty,  he  had  never  been  fortunate 
enough  to  see  the  girl,  so  when  he  rode 
one  day  near  her  humble  home,  remem- 

brance of  the  stories  he  had  heard  of  her 

beauty  came  to  him  and  he  commanded 
his  retainers  to  halt  near  by,  while  he 
went  to  call  on  Toru  and  her  father. 

The  pretty  maid  looked  out  with  awe 
upon  the  company  gathered  before  her 

humble  door,  until, 
sighting  the  rajah,  she 

half  guessed  his  pur- 
pose in  coming  thither 

and,  frightened  for  her 
safety,  sought  refuge 
within  an  inner  room. 
The  old  miser  who 

proudly  called  Toru 
' '  daughter ' '  pretended, 

however,  to  be  over- 
whelmed by  the  honor 

done  him  and  bowed 
low  before  the  rajah. 

The  Indian  potentate 
had  seen  all  the  stories 
verified   in   the   fleeting 

glimpse    he    caught    of 
Toru's  dusky  face  and 
proceeded,  therefore,  to 
bargain    with    the    old 
miser  for  his  daughter. 

It    proved    only    neces- 
sary to  jingle  a  plump 

purse  of  coins  before  the 
aged  miser's  eyes  to  buy 
his  daughter  from  him. 

Dispatching  his  major-domo  within  the 
hut,  the  rajah  had  Toru  dragged  forth 
from  her  hiding  place  and  placed  on  the 
back  of  one  of  his  steeds,  to  be  carried 
away  to  his  harem.     Though  the  girl 
fought  and  struggled,  though  she  pleaded 
with  tears  in  her  eyes  to  be  released,  and 
soundly  berated  her  unscrupulous  father 

for  selling  her,  the  strength  of  the  re- 
tainer who  held  her  and  the  omnipotent 

power  of  the  rajah  proved  her  undoing, 
for  a  sharp  command  was  given  and  the 
cavalcade  galloped  away. 

Arrived  at  the  rajah's  palace  Toru  was 
taken  into  the  women's  quarters  and  there 
bedecked  with  gems  and  ornaments  to 

await  the  rajah's  pleasure.  Mightily  her 
little  heart  rebelled  against  the  in- 

dignities heaped  upon  her  and  long  and 
earnestly  she  prayed  that  Akbar,  her 
lover,  might  hear  of  the  fate  which  had 
befallen  her  and  hasten  to  her  rescue. 

As  it  happened  that  very  night  Akbar 

came  to  Toru's  home  to  see  his  sweet- 
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heart  and  there  learned  from  her  crafty 
old  father  what  had  befallen  his  beloved. 

Inwardly  raging  at  the  greediness  of  the 
old  man,  who  would  sell  his  very  daughter 
for  gold,  Akbar  made  haste  to  leave,  and 
vowed  he  would  yet  save  the  girl  from  the 
villainous  rajah  who  had  bought  her. 

Passing  through  the  jungle  on  his  way 
back  to  his  lonely  cabin  in  the  forest, 
Akbar  was  attracted  by  the  whining  of  a 
huge  cat  and  parting  the  undergrowth, 
he  beheld  at  a  little  distance  an  enormous 

tiger  rolling  on  the  ground  in  agony  and 
snapping  at  its  paw.  Approaching  the 
beast,  Akbar  spoke  gently  to  it  in  a 
strange  tongue  and  finally  dared  even  to 
take  the  injured  paw  in  his  hands  that  he 

might  examine  it.  Akbar  quickly  dis- 
covered that  an  enormous  thorn  had 

penetrated  the  paw  of  the  tiger  and  was 

causing  it  intense  agony.  Gently  strok- 
ing the  paw  with  one  hand,  he  proceeded 

with  the  other  to  extract  the  thorn  and 

the  tawny  beast  seemed  to  find  instant 
relief.  The  tiger  licked  first  the  injured 

paw  and  then  the  hand  of  Akbar,  seem- 
ing to  try  in  its  dumb  fashion  to  thank  the 

man  who  had  relieved  its  suffering. 
When  Akbar  at  last  arose  and  jour- 

neyed on  toward  his  hut  in  the  jungle  the 
tiger  followed  him,  switching  his  tail 
from  side  to  side  and  rubbing  its  huge 

head  gently  against  Akbar's  body. 
After  eating  his  humble  meal,  Akbar 

set  forth  to  rescue  Torn.  He  hastened  to 

the  walls  surrounding  the  palace  of  the 
rajah  and  the  tiger,  strange  to  say,  fol- 

lowed him.  By  skill  and  stealth,  Akbar 
was  able  to  enter  the  palace  grounds  and 
finally  to  penetrate  even  into  the  huge 
building  itself.  He  had  previously  as- 

certained the  part  of  the  building  in 

which  the  women's  quarters  were  located 
and  thither  he  made  his  way. 

Just  ahead,  Akbar  perceived  two  black 
eunuchs,  who  served  as  guardians  of  the 

harem,  but  when  these  dusky  slaves  per- 
ceived the  tiger  which  accompanied 

Akbar  they  fled  in  terror.  The  tiger 

trotted  obediently  enough  at  Akbar's 
heels,   but  the  tremendous  size  of  the 

jungle  cat  and  the  fact  that  it  was  free  to 
roam  where  it  willed,  proved  too  much  for 
the  harem  guards  and  they  deemed  it 

safer  to  flee,  even  though  they  thus  in- 
curred the  wrath  of  the  rajah. 

Penetrating  the  harem  itself,  Akbar 
soon  discovered  the  room  in  which  Toru 

was  confined,  for  the  girl,  hearing  the 
cries  of  the  black  eunuchs,  as  they  fled  in 
terror  before  the  advance  of  the  tiger, 
came  to  the  little  grill  in  the  doorway  of 
her  prison  and  looked  out  into  the  outer 
room.     Great  was  her  joy  at  seeing  her 

To   Reassure    Toru,    Akbar    Put    the    Tiger    Through 
Some  Simple  Tricks 

lover  come  to  save  her,  but  almost  equal- 

ly great  was  her  terror  when  she  per- 
ceived the  tiger  which  accompanied  him. 

Akbar  was  able,  however,  to  calm  her 

fears  and  briefly  related  how  he  had  re- 

moved the  thorn  from  the  tiger's  paw  and 
since  then  the  beast  had  been  his  faith- 

ful attendant.  Still  Toru  was  fearful  of 

the  huge  cat  which  paced  so  restlessly 
backward  and  forward,  and  Akbar,  to 

prove  how  completely  it  was  in  his 
power,  arranged  some  stools  in  the  room 
and  put  the  tiger  through  a  skillful  per- 

formance of  some  simple  tricks  he  had 
already  taught  it. 

Thus  reassured,  Toru  made  prepara- 
tions to  escape  from  the  harem  with  her 
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lover's  aid  and  soon  the  two  were  on  their 
way  from  the  building.  Servants,  slaves 
and  soldiers  attempted  to  stop  them,  but 
in  each  instance  the  appearance  of  the 
huge  tiger  sent  those  who  would  hinder 
them  scampering  away  in  terror. 

Unfortunately  for  Akbar  and  Toru, 
however,  the  alarm  had  been  given  by  the 
swarthy  eunuchs  from  the  harem,  who 

had  been  the  first  to  encounter  Akbar 's 
pet,  and  ere  the  two  lovers  had  gone  any 
great  distance  through  the  jungle  they 
found  themselves  surrounded  by  a  vast 

Akbar  Threw  Himself  on  the  Lifeless  Form  of  the  Lion 

company  of  soldiers,  slaves  and  others  in 
the  employ  of  the  rajah.  A  skillful  trap 
had  been  set  for  the  tiger  and  once  it  was 
captured  the  soldiers  quickly  succeeded 
in  catching  and  binding  Akbar  and  Toru 
and  bringing  them  prisoners  to  the 

palace. 
The  girl  was  thrust  back  into  the  harem 

and  Akbar  was  taken  to  a  huge  cage  in 

the  rajah's  main  audience  hall  where  he 
was  confined  with  his  tiger  pet.  The 
rajah  believed  that  the  tiger,  becoming 
hungry,  would  attack  and  kill  Akbar,  but 
in  this  he  was  mistaken,  for  the  huge 
jungle  cat  continued  to  pace  backward 

and  forward,  backward  and  forward, 
within  the  confines  of  the  cage,  pausing 
now  and  then  to  rub  itself  playfully 

against  Akbar's  hand.  Now  and,  then the  sweetheart  of  Toru  would  stroke  the 

tiger  and  talk  soothingly  to  it,  but  for 
the  most  part  he  remained  in  a  kind  of 
stupor,  his  mind  busy  with  fearful 
thoughts  of  what  would  happen  to  Toru 
when  the  rajah  was  ready  to  punish  her 
for  her  attempted  escape. 

As  the  days  passed  and  still  the  tiger 
failed  to  attack  Akbar,  the  rajah  raved 

and  swore.  Both  man  and 

beast  were  clearly  suf- 
fering the  pangs  of  hun- 

ger, but  still  their  friend- 
ship continued  and  the 

very  fact  that  they  were  in 
a  similar  plight  seemed  to 
create  a  bond  of  sympathy 
between  them. 

At  the  end  of  the  fifth 

day  the  rajah  ordered 
Nero,  one  of  the  largest 
lions  in  captivity,  to  be 
thrust  into  the  cage  with 
the  tiger  and  Akbar. 
Surely  Nero  would  put  an 
end  to  them  both,  thought 
the  rajah.  As  the  palace 
slaves  brought  the  captive 
ion  toward  the  cage,  the 

tiger  crouched  in  a  dis- 
tant corner,  switching  its 

tail  in  fury  and  growling 

hoarsely.  Nero's  eyes  lit  up  and  a  roar 
that  shook  the  very  walls  was  emitted 
from  his  huge  body. 

Quickly  the  slaves  thrust  the  lion  with- 
in the  cage  and  slammed  the  grated  door. 

The  rajah  a'nd  his  favorites  gathered  in 
the  huge  audience  chamber  to  witness  the 
battle  between  the  beasts.  The  foun- 

tain in  the  center  of  the  great  room 
splashed  merrily,  a  lordly  peacock 
preened  himself  as  he  strutted  about  and 

the  throng  gathered  to  witness  the  com- 
bat caught  its  breath  with  a  gasp  as  the 

tiger  sprang  with  a  roar  toward  the  ad- 
vancing; lion. 
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The  New  Rajah  Commands  That  Toru  be  Burned  on  the  Funeral  Pyre  of  His  Predecessor 

For  more  than  an  hour  the  battle  con- 

tinued between  the  lion  and  Akbar's 
tiger.  Each  beast  was  scratched  and 
scarred,  where  the  cruel  claws  of  the  other 
had  torn  long  gashes  in  its  flanks.  The 
cage  was  literally  splashed  with  blood  and 
the  roars  of  the  contestants  horrified  the 

spectators,  but,  at  last,  the  tiger  con- 
quered. Obtaining  a  death  grip  on  the 

neck  of  the  lion,  the  tiger  clawed  and 

ripped  and  tore  at  the  flesh  of  its  adver- 
sary until  Nero  sank  to  the  floor  of  the 

cage  a  bleeding,  lifeless  carcass,  and 
Akbar  threw  himself  upon  the  lifeless 
form. 

Aroused  to  fury,  the  rajah  drew  his 

jeweled  sword  from  its  scabbard  and  him- 
self entered  the  cage.  Wearied  as  the 

tiger  must  be,  the  rajah  believed  that  he 
could  easily  conquer  him  and  then  attack 
Akbar. 

Alas  for  the  rajah's  hopes!    No  sooner 

had  he  stepped  within  the  cage  than  the 
tiger  leaped  for  his  throat.  The  rajah 
sought  to  ward  off  the  leap  by  a  thrust  of 
his  sword,  but  the  weapon  only  grazed 

the  tiger's  side,  while  the  beast's  teeth 
sank  into  the  soft  flesh  of  the  rajah's throat. 

The  cage  door  had  not  been  closed 
when  the  rajah  entered,  so  Akbar  seized 
the  opportunity  offered  for  his  escape. 
With  a  command  to  his  pet,  Akbar 
plunged  through  the  door  and,  unharmed, 
proceeded  to  make  his  escape  from  the 
palace.  The  tiger,  bleeding  and  bruised, 
followed  him  and  not  one  of  the  palace 
guards  dared  to  halt  his  progress.  Weary 

and  sore  in  body'  the  great  beast  laid 
down  in  the  fastness  of  the  jungle  to 
lick  his  wounds  and  Akbar  laid  down 
beside  him,  but  not  for  long. 

Within  an  hour  following  the  rajah's death    his    successor    had    assumed    the 
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A  Moment's  Rest  in  the  Fastness  of  the  Jungle 

reigns  of  power  and  his  first  command  was 

that  Tom,  the  rajah's  latest  favorite, 
should  be  burned  on  the  funeral  pyre  of 

her  lord,  as  was  the  custom  of  the  coun- 
try. Poor  little  jungle  girl!  There 

seemed  no  escape  for  her  this  time. 
Akbar,  however,  knowing  the  custom 

of  the  land,  had  suspected  the  fate  which 
would  be  meted  out  to  Torn,  and  feeling 
himself  helpless  to  again  combat  the 

rajah's  staff  of  guards,  servants  and 
slaves,  had  hastened  to  the  nearest  Eng- 

lish post  to  seek  aid. 
Weary  and  footsore,  Akbar  related  his 

story  to  the  British  officers  before  whom 
he  was  taken  when  he  arrived  at  the  post, 
and  within  an  hour  a  troop  of  English 

soldiers  were  on  their  way  to  the  rajah's 
palace.  Their  approach  was  noted  from 
a  distance  and  the  new  rajah  decided  to 
oppose  them,  but  the  time  was  so  short 
in  which  to  prepare  the  defenses  of  the 
palace,  and  the  attack  of  the  English  was 
so  vigorous,  that  ere  long  the  battle  ended 
in  a  triumph  for  the  English. 
Akbar,  who  had  accompanied  the 

troops,  hastened  to  the  harem  where  he 
found  Toru  safe  and  unharmed,  though 
badly  frightened  by  the  sounds  of  the 
battle  she  knew  to  be  raging  without. 
With  the  girl  clasped  in  his  arms  Akbar 
went  before  the  gruff  old  colonel,  who 
commanded  the  attacking  forces,  and 
Toru    in    broken    English    managed    to 

gasp  out  her  thanks  for  the  rescue. 
A  week  later  Akbar  and  Toru  took  up 
their  residence  in  the  little  hut  of  the 

former  in  the  jungle  clearing.  The  tiger, 
which  had  played  such  an  important  part 
in  their  life  history,  was  petted  and  cared 
for  and  in  time  its  wounds  healed  and  it 

grew  sound  and  well.  Peace  and  quiet 
and  happiness  settled  down  upon  the 
home  of  Akbar  and  his  bride,  but  it  will 
be  many  a  long  day  before  they  can 
either  forget  the  stirring  events  through 
which  they  passed  during  the  days  when 
Toru  was  a  prisoner  of  the  harem. 

SCENES  LAID   IN   MANY 

COUNTRIES 

During  the  recent  trip  of  a  company  of 

Vitagraph  players  around  the  world  ad- 
vantage was  taken  of  the  opportunities 

offered  to  film  scenes  from  various 
dramas  in  the  different  countries  visited. 

For  instance,  in  the  picture  entitled  "On 
Their  Wedding  Eve,"  which  tells  the 
story  of  a  young  couple  who  quarrel  on 
the  very  eve  of  their  wedding,  and 
separate,  to  forget  each  other  in  travel, 
scenes  were  taken  in  Japan,  China,  Egypt 
and  Italy,  and  later  these  were  completed 
by  a  series  of  interiors  taken  upon  the 
return  of  the  company  to  the  home  studio 

In  the  Shade  of  the  Sphinx 

in  Brooklyn,  New  York.  Maurice  Costel- 
lo,  the  popular  Vitagraph  leading  man, 
is  seen  in  the  accompanying  illustration 
on  the  back  of  a  camel  in  the  shade  of  the 

Sphinx  and  the  Pyramids  in  Egypt. 



What  Happens  to  the  Scenario 
If  you  are  writing  a  scenario  you  want  to  know  where  it  is  going  to  go, 

how  it  is  handled,  who  handles  it,  how,  if  acceptable,  it  is  filmed,  and  other 
details  of  a  more  or  less  technical  nature  which  will  keep  you  from  working 
in  the  dark  and  at  a  disadvantage.  This  is  the  first  of  a  series  of  articles 
which  will  contain  much  valuable  information  for  the  scenario  writer. 

With  bankers,  barbers,  stenographers  ~ 
and  office  boys  strongly  impressed  with 
the  belief  that  it  is  easy  to  write  motion 
picture  scenarios,  not  to  mention  the 
thousands  in  between  the  banker  and  the 

office  boy  classification,  it  is  easy  to 
understand  why  the  script  department  of 
the  average  film  company  is  daily  in 
receipt  of  several  hundreds  of  photoplays. 

Few,  however,  of  the  would-be  photo- 
playwrights  are  familiar  with  the  fortunes 
or  misfortunes  of  their  brain-child,  once 
it  reaches  the  film  plant  to  which  it  has 
been  mailed.  If  it  is  accepted,  many 
and  varied  are  the  incidents .  centering 
about  it,  while  if  it  is  rejected  it  can  only 
try,  try  again.  While  each  motion 
picture  producing  company  has  its  own 
individual  method  of  handling  the  manu- 

scripts submitted  for  its  approval,  in 
general  the  scenario  is  handled  in  about 
the  same  manner  by  all  companies. 
Some  companies  immediately  upon- 

receiving  a  manuscript  mail  the  author 
a  printed  form  reading  about  as  follows: 

'  'We  have  received  from  you  to-day  the  following 
manuscript: 

The  Bell-hop's  Dream, 
which  will  be  given  our  careful  consideration.  Writers 
should  retain  carbon  copies  of  any  scenarios  submitted  to 
us,  as  we  are  not  responsible  for  MSS.  lost  in  the  mail. 
Sufficient  postage  for  return  of  manuscript  must  accom- 

pany all  contributions  if  it  is  desired  that  they  be  returned. 
Yours  truly, 

Scenario  Editor." 

Other  companies,  however,  make  no 
acknowledgment  of  the  receipt  of  scena- 

rios and  the  writer  must  wait  patiently 
until  he  either  receives  a  check  for  his 
story  or  has  it  returned  to  him. 

The  manuscript  is  carefully  read  by  the 
scenario  editor,  who  is  so  experienced 
that  he  can  tell  almost  immediately 

whether  the  manuscript  will  be  accept- 
able or  not.  If  found  unsatisfactory,  the 

manuscript  is  returned  to  the  author, 
accompanied  by  a  rejection  slip  of  about 

102 

Essanay 

Your  manuscript  is  returned 
for  the  reason  checked  below 

J.    WEAK  PLOT   ̂  —   *" 

4     NOT  OUR  STYLE  OF  STORY 

5.  IDEA  HAS  BEEN  DONE  BEFORE. 

6.  WOULD  NOT  PASS  THE  CENSOR  BOARD. 
7.  TOO  DIFFICULT  TO  PRODUCE 

6.    TOO  CONVENTIONAL. 

B.    NOT  INTERESTING. 
10.  NOT  HUMOROUS. 

11.  NOT  ORIGINAL. 

t2.    NOT  ENOUGH  ACTION 
13     NO  ADAPTATIONS  DESIRED. 

15.  NO  COSTUME  PLAYS.  OR  STORlk.'-  WITH FOREIGN  SETT1NCS  DESIRED 

16     ILLEGIBLE. 

17.  ROBBERY.  KIDNAPPING.  MURDER,  SUI- 
CIDE, HARROWING   DEATH-BED   AND 

NATURE  SHOULD  BE  ELIMINATED. 

Fig.  1. Anyhow,  You  Gained  Some 

Experience 

the  type  re- 
produced in 

Fig.  1,  with 
the  reason  for 

i  t  s  rejection 
checked  off 
with  a  pen 

or  pencil,  as 
shown  in  the 

slip  illustrat- ed. 

If  the  rea- 
son for  the 

manuscript '  s 
rejection 
comes  after 
the  eighth 
reason  listed, 
an  additional 
slip,  reading 

as  follows,  is  also  enclosed  when  the  man- 
uscript is  returned : 

Arrange  your  story  in  scenario  form. 
A  synopsis  of  about  200  words,  followed  by  short  scenes. 

All  manuscripts  must  be  typewritten. 
We  are  in  the  market  for  original  dramatic  stories 

with  strong  heart-interest,  for  short  stories  with  unusual 
themes,  and  for  bright,  sparkling,  high-class  comedies. 

We  are  not  soliciting  western  scenarios,  costume  plays, 
war  stories,  or  plays  with  foreign  settings. 

The  rejection  slip  of  the  Selig  Poly- 
scope Company  lists  the  following  rea- 

sons for  returning  manuscripts : 
Not  available  for  present  use. 
We  are  overstocked  with  manuscripts. 
Would  make  a  better  magazine  story  than  a  photoplay. 
Similar  to  coprighted  story. 
Similar  theme  used  before. 
Scenes  laid  in  foreign  countries  not  desirable. 
Costume  plays  not  desirable. 
Not  sufficient  action. 
Too  conventional. 

Plot  not  strong  enough — story  lacks  "punch." 
Would  not  pass  '  'Board  of  Censors." Too  unpleasant. 
Too  improbable. 
Comedy  too  much  of  the  slap-stick  order. 
Impractical  for  the  camera. 
Would  be  too  expensive  to  produce, 
Cast  ton  small  to  make  interesting  picture. 
Lacks  moral  tone. 

and  adds  the  following  paragraph: 
For  your  guidance,  should  you  prepare  other  scripts 

for  our  consideration,  \vc  suggest   thai    \  on  avoid  incidents 
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and  characters,  as  follows:  Thefts,  hold-ups,  kidnapping, 
smuggling,  burglary,  murder,  lynching,  forgery,  suggestive 
situations,  lewd  women,  drunkards,  and  other  types  and 
actions  not  consistent  with  the  upbuilding  of  the  photo- 
play. 

Questioned  as  to  why,  ninety  times  out 
a  hundred,  the  amateur  fails  to  sell  his 
script  to  the  film  manufacturer,  Miss 
Louella  O.  Parsons,  scenario  editor  of  the 
Essanay  Film  Manufacturing  Company 
and  one  of  the  kindest  personages  who 

ever  sat  behind  a  scenario  editor's  desk, 
said : 

"The  reason  so  many  beginners  fail 
to  sell  their  scripts  is  that  they  attempt 
to  write  a  scenario  with  absolutely  no 
plot.  The  amateur  will  take  an  incident 
bare  of  all  dramatic  or  humorous  pos- 

sibilities and  try  to  weave  a  photoplay. 

A  scenario  must  always  have  a  "punch." 
The  climax  must  be  a  strong  situation, 
something  gripping,  the  moment  when 
the  interest  of  the  audience  is  keen.  Of 

course,  technique  and  proper  construc- 
tion are  of  the  utmost  importance,  but 

we  believe  that  writers  are  born,  not 
made.  Fertile  imagination,  a  logical 
mind  and  a  keen  understanding  of  human 

nature  are  the  most  essential  require- 
ments for  a  scenario  writer.  If  he  has 

these  he  can  easily  learn  properly  to  con- 
struct his  script.  It  is  true  that  most  of 

the  scenarios  received  are  absolutely 
hopeless.  Occasionally  we  are  able  to 
buy  a  scenario  from  a  new  writer,  but 
most  of  the  scripts  submitted  by  the 
beginners  are  worthless.  The  most 
frequent  cause  for  rejection  next  to  weak 
plot  is  old  idea.  Hundreds  and  hundreds 
of  scenarios  find  their  way  back  to  the 
author  simply  because  he  has  used  a 
threadbare  plot  and  a  stereotyped  situa- 

tion. We  are  constantly  on  the  alert  for 
something  new,  something  out  of  the 
beaten  path,  and  when  such  a  script  is 
submitted  to  us  we  are  very  glad  to  pay 

the  author  a  good  price  for  his  story." 
But  should  the  scenario  prove  avail- 

able its  tale  is  a  happier  one.  That  of 

"Vengeance, "  a  Majestic  subject  recently 
produced,  is  evidenced. 

The  story,  as  the  scenario  editor  re- 
ceived it,  was  neatly  typed  on  ten  sheets 

of  neat,  white  paper,  typewriter  size,  and, 
from  the  general  appearance  of  the  copy, 
was  evidently  the  work  of  one  who  had 
given  scenarios  and  their  making  much 
careful  thought. 

To  give  briefly  the  proper  arrangement 
of  a  scenario  the  first  two  or  three  pages 
of  the  manuscript  are  produced  herewith : 

CAST 

Jack,  a  young  bookkeeper. 
May,  a  stenographer,  in  love  with  Jack. 
Cozetti,  an  Italian  banker,  employer  of  May  and  Jack. 
May's  mother. 
Tony,  Angelo,  Pietro,  Beppo  and  Maria  (Italian  des- 

peradoes) . 
Mike,  a  bricklayer. 
Lieutenant  and  policemen. 

SCENES   INTERIOR 

Scenes  1-7.    Outer  office.    Cozetti  &  Co. 
Scene  8.     Cozetti's  private  office. Scenes  11,  45,  49.     Back  room  in  saloon. 
Scenes  14,  18,  22,  25,  27,  30,  43,  46.     Cellar. 
Scenes  34,  36,  38.     Police  station. 
Scenes  37,  41,  44.     Int.  chimney. 

SCENES   EXTERIOR 

Scenes  2,  4,  6,  16,  26,  28,  31.    Garden  in  front  of  May's home. 

Scenes  3,  5,  15,  17.     Gate  in  front  of  home. 
Scene  9.     Ext.  office  building. 
Scenes  10,  12,  48,  50.     Side  entrance  to  saloon. 
Scenes  13,  19,  21,  23,  32,  42,  47.     Ext.  old  house. 
Scenes  20-29.     Along  street. 
Scenes  24,  33,  35,  39.     Ext.  half  finished  building. 
Scene  40.     Scene  near  24. 

SYNOPSIS 
Pietro  Cozetti,  a  wealthy  Italian  banker,  falls  in  love 

with  May  Summerfield,  his  stenographer.  May,  however, 

prefers  John  Baldwin,  Cozetti's  bookkeeper. Cozetti  follows  May  to  her  home  and  proposes  to  her. 
She  refuses  him.  The  next  day  John  and  May  resign  and 
Cozetti  is  told  that  they  will  soon  be  married.  Half  frantic 
with  rage  and  jealousy  he  determines  that  if  he  cannot 
marry  May  no  other  man  shall,  so  he  enlists  the  services 
of  several  rough  characters,  and  May,  by  a  clever  ruse,  is 
decoyed  into  the  cellar  of  an  old  house  where  she  is  bound 
and  sealed  up  in  the  chimney  by  a  bricklayer  whose  serv- 

ices are  secured. 
The  bricklayer  tells  the  police  of  his  adventure  and  of 

the  girl's  peril.  Baldwin,  alarmed  at  May's  protracted absence,  goes  to  the  police  station  to  notify  the  police. 
His  story  fits  in  with  the  bricklayer's  and  all  go  to  the  old house.  They  break  in  and  the  bricklayer  recognizes  the 
cellar.  Active  use  of  a  pick  brings  the  unconscious  girl  to 
light  and  she  is  carried  home.  Further  pursuit  of  the  trail 
leads  the  officers  and  Baldwin  to  the  room  where  Cozetti 
is  paying  his  aides.  They  are  seized  by  the  police  after  a 
struggle  and  carried  off. 

Baldwin  and  May,  unharmed,  are  reunited. 

SCENARIO 

SUB     TITLE:    COZETTI,     THE     ITALIAN 
BANKER,  IS  ATTENTIVE  TO  HIS 

STENOGRAPHER 

Scene  1.    Main  office.     Jack  at  bookkeeping 
desk.    May    working    at    typewriter.      Cozetti 
enters  from  inner  office  with  papers,  gives  Jack 

some  instructions,  then  comes  to  May's  desk, 
dictates  letter  to  her  and  is  very  attentive. 

SUB-TITLE:    THAT   EVENING.      MAY 
REFUSES  TO  MARRY   COZETTI 

Scene  2.  Garden  in  front  of  May's  home. 
May  and  mother  discovered.  Cozetti  enters 
from  street  and  greets  May  and  mother.  May 
shows  surprise,  but  introduces  Cozetti  to 
mother.    Jack  enters  from  street  and  joins  them. 
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Cozetti  greets  him  patronizingly.  Mother  talks 
to  Jack,  and  they  stroll  down  toward  gate,  Jack 
looking  back  occasionally  at  May  and  Cozetti. 

Scene  3.  At  gate.  Mother  shows  Jack 
flowers,  etc. 

Scene  4.  Same  as  2.  Cozetti  makes  violent 
love  to  May,  seizes  her  hand  and  kisses  it.  May 
repulses  him.  He  asks  her  to  marry  him.  She 
shows  aversion.  Cozetti  seizes  her  in  his  arms. 
May  cries  out. 

Scene  5.  Same  as  3.  Jack  and  mother  hear 
cry  and  run  back  to  house,  Jack  much  in  advance 
of  mother. 

Scene  6.  Same  as  2.  Cozetti  and  May 
struggling.  Jack  rushes  in,  seizes  Cozetti.  They 
struggle  and  Jack  hurls  Cozetti  to  the  ground. 
Cozetti  slinks  off.  Jack  takes  May  in  his  arms 
and  comforts  her. 

SUB-TITLE:    THE   NEXT   DAY 

Scene  7.  Same  as  1.  Clerks  at  work,  with 
the  exception  of  May  and  Jack.  Cozetti  enters 
from  inner  office  and  shows  anger  at  their  ab- 

sence. Jack  enters  from  hallway,  looks  at 
Cozetti  scornfully  and  hands  him  letter. 
Insert  letter,  reading: 

"Mr.   Pietro  Cozetti.     Sir:    After  your  con- 
duct last  night  it  would  be  impossible  for  me  to 

remain  longer  in  your  employ.     My  fiance,  Mr. 
Baldwin,  also  severs  his  connection  with  you. 

Yours  truly, 

May  Summerfield." 
Back  to  scene: — 

Cozetti  reads  note,  shows  dismay,  tells  Jack 
in  ingratiating  manner  that  he  will  treat  them 
well  if  they  will  stay.  Jack  says  scornfully  that 

they  don't  care  to  work  for  him  and  exits. Cozetti  exits  into  inner  office. 

Scene  8.  Cozetti's  private  office.  Cozetti 
enters  and  sinks  into  chair.  Shows  anger  at 
attitude  of  Jack  and  May,  pounds  desk  vin- 

dictively and  exclaims, 

SUB-TITLE:    "IF    I   CANNOT  HAVE 
HER,  NO   OTHER   MAN   SHALL" 

He  considers,  smile  of  triumph  comes  over  his 
face.    He  takes  hat  and  exits, 

and  so  on  through  the  50  scenes  which 
it  takes  to  tell  this  exciting  story. 

The  scenario  read,  the  editor  writes 
.his  approval  of  it  on  a  blank  for  that 
purpose,  using  a  carbon  sheet.  This 
endorsement  of  the  story  is  given  to  the 
producer  or  director  who  is  to  stage  the 

story  in  the  studio,  who  puts  his  "O.  K." 
on  it,  returns  the  original  endorsement 
to  the  scenario  editor,  and  keeps  the 
duplicate  one  himself.  The  endorsement 
slip  is  like  the  one  reproduced  in  Fig.  2. 

The  next  step  is  to  inform  the  author 
1 1 ) ;  1 1  his  scenario  is  approved  and  accepted , 
and  the  following  notice  of  acceptance  is 
mailed  to  the  author: 

Mr.  John  Doe, 
New  York  City. 

Dear  Sir: — We  take  pleasure  in  enclosing  you  herewith 
our  check  for  fifty  dollars  ($50)  in  payment  of  your  scenario. 
'  Vengeance." 

Kindly  sign  the  enclosed  assignment  of  copyright  blank 
and  return  to  this  office. 

We  have  added  twenty-five  cents  to  check  for  notary 
fee.  Please  have  contract  signed  by  notary,  and  properly 
witnessed,  and  return. 

We  will  be  pleased  to  have  further  contributions  from 

you. 

Very  truly  yours, 

The  copyright  blank  reads: 
In  consideration  of  the  sum  of   paid  by  the 

Best  Film  Company  of  Somewhere,  U.  S.  A.,  to   
(hereinafter  referred  to  as  "the  Author"),  the  said  Author 
hereby  sells,  assigns,  and  transfers  to  the  said  Best  Film 
Company,  its  assigns  and  successors,  the  manuscript  of  a 
certain  dramatic  composition  entitled   
together  with  all  the  right,  title  and  interest  in  and  to  the 
said  dramatic  composition,  including  the  right  to  copy, 
dramatize,  produce  and  reproduce  it  in  any  manner  what- 

soever, and  to  obtain  copyright  thereof  in  the  United 'States. 

The  said  Author  warrants  that  he  (she)  has  full  right 
to  convey  the  interest  herein  assigned,  that  he  (she)  has 
not  executed  and  will  not  execute  any  agreement  in  conflict 
therewith,  that  the  said  dramatic  composition  is  original 
with  him  (her)  and  that  no  incident  therein  described  is, 
to  the  best  of  the  Author's  knowledge  and  belief,  the  same as  or  a  colorable  imitation  of  any  incident  in  any  other 
copyrighted  book  or  play.    
Dated   
Witnesses   

With  the  signing  and  mailing  of  this 

copyright  blank  the  author's  responsibil- 

No  /  (nro 

lAl 

Mpcnpt 

«L 

Fig.  2.     The  Endorsement  Slip 

ity  for  the  film  story  ends  and  thai  o\  th< 
film  manufacturer  in  reality  jusi  begins, 
for  the  story,  as  it  is  submitted  to  the 
scenario  editor,  aiul  as  it  is  shown  on  the 

screen  for  the  entertainment  o(  the  public, 
are  often  strikingly  dissimilar.  The 

original  scenario  may  furnish  the  main 
idea,    and  "from    ii    the    producer,    into 
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whose  hands  it  is  delivered,  may  weave 
an  almost  entirely  new  story.  Often 
stories  of  20  or  less  scenes  are  changed 
to  have  40  or  more,  and  just  as  frequently 
it  works  the  other  way.  A  story  which, 

when  submitted,  featured  a  male  char- 
acter may  be  changed  in  the  studio  to 

meet  the  needs  of  a  strong  female  lead 

and  rewritten  so  that  the  part  to  be 

enacted  by  the  high  salaried  and  ex- 
tremely talented  leading  woman  of  the 

film  company  is  made  the  center  of 
the  story. 

(In  the  next  issue  will  be  learned  some  in- 
teresting things  in  connection  with  the 

production  of  the  scenario.) 

MAKING     A     PICTURE 
PLAY  IN  THE  CLOUDS 
The  British  and  Colonial 

Film  Company  has  just  con- 
cluded taking  the  final  scenes 

in  a  subject,  which  for  sensa- 
tionalism would  be  hard  to 

surpass.  The  pictures  were 
taken  from  a  balloon,  and  the 
players  in  the  principal  scenes 
were  in  aeroplanes  or  other 
balloons.  The  climax  of  the 
film  comes  in  a  chase  of  a 

balloon  full  of  criminals  by  a 

man  and  a  girl  in  an  aero- 
plane. While  at  a  height  of 

3,000  feet,  the  girl  in  the  aero- 
plane (Miss  Marie  Pickering) 

jumps  from  the  machine  into 
the  balloon.  She  misses, 
but  catches  the  guide 
rope  and  climbs  up  this 
and  into  the  basket.  Dur- 

ing the  taking  of  the 
pictures  the  services  of 
three  aviators  —  Messrs. 
Turner,  Ewan,  and  Ver- 
rier — were  required. 

Various  Steps  in  the  Great  Cloud 
Play  Pictures 

FIREPROOF     FILMS      IN 
FRANCE 

It  is  reported  that  since 
December  1  none  of  the  ordi- 

nary celluloid  films  have  been 
shown  within  the  boundaries 

of  France,  for  on  that  date 
a  law  went  into  effect  which 
makes  it  compulsory  for  every 
exhibitor  to  use  nothing  but 
the  new  non-inflammable  films 
recently  patented  by  the  Pathe 

Company.  The  new  film  with- 
stands fire  in  a  striking  man- 

ner, as  careful  and  repeated 

tests  have  proven  it  practically  non-inflammable. 
Its  exact  composition  is  a  trade  secret  carefully 

guarded  by  Messrs.  Pathe,  but  it  is  known  to  con- 
sist of  cellulose  impregnated  with  paraffin  and 

alum.  The  Prefect  of  Police,  M.  Hennion,  has 

taken  stringent  measures  to  ensure  the  enforce- 
ment of  the  new  law  and  every  French  theater 



MOTION  PICTURES 1031 

displays  prominently  a.  sign  bearing  the 

legend  "Only  uninflammable  films  shown 

here." 

CHURCH  CONVERTED  INTO  PIC- 
TURE  THEATER 

The     de- 
mand for  pic- 

tures    every- 
where  is   be- 

A 
coming  some- 

thing     im- 
mense. Barns, 

theaters    and 
even  churches 

■HHH^^H 

Picture  Theater  in 
New  South  Wales 

By 
■ 

are  being  used  to  house  the  patrons  of  the 
silent  drama.  Our  picture  shows  the 
■transformation  of  a  church  in  New  South 
Wales  into  a  picture  palace. 

INDIANS  AND  MEXICANS  AIM  TO 
KILL 

Indians  and  Mexicans  undertook  to  set- 
tle some  of  their  grievances  against  some 

cowboys  by  ramming  metal  and  lead 
down  the  muzzles  of  their  guns  and  fir- 

ing them  during  a  recent  sham  battle  that 
took  place  in  the  making  of  a  spectacular 

Western  photoplay  for  the  "101  Bison" 
Company  at  their  ranch,  near  Los  An- 

geles, California. 
The  pieces  of  lead  and  the  metal  and 

empty  cartridges  shown  in  the  accom- 
panying picture  are  a  few  of  the  samples 

found  lodged  in  the  saddles  of  some  of 
the  cowbovs.    That  none  of  the  men  were 

Souvenirs  from  the  Playful  Mexicans  and  Indians 

injured  is  considered  miraculous.  As  is 
generally  known,  blank  cartridges  are 
used  during  the  taking  or  making  of 
these  scenes,  but  the  confusion  is  so  great 
and  there  are  so  many  persons  firing  at 
the  same  time  that  it  would  be  impossible 
to  single  out  a  man  who  wished  to  put  a 
real  bullet  or  slug  of  some  kind  in  his 
gun.  Realizing  this,  some  of  the  Indians 
and  Mexicans  sought  to  take  advantage  of 
the  situation. 

Previous  trouble  had  existed  between 
the  whites  and  reds  at  the  ranch  and 

Manager  Bernstein  had  taken  extra  pre- 
cautions in  preventing  bullets  of  any  de- 
scription entering  the  camp.  However, 

old  fashioned  guns  which  have  a  large 
bore  were  used  in  this  production  and 
permitted  almost  any  kind  of  slug  being 
rammed  into  them,  on  top  of  the  blank 
cartridge,  and  forming  a  missile,  which  at 
close  range  would  be  dangerous. 

CORRECTION 

In  the  November,  1013.  issue,  page  780, 

the  statement  is  made  that  the  "What 

Happened  to  Mary"  series  oi  films  was 
produced  in  conjunction  with  the 
Woman's  World.  Credit  should  have 
been  given  instead  to  the  Ladies'  World. 



Uncle  Sam's  Motion  Picture  Shows 
BY   H.  K.  TWOMBLEY 

Victory  for  the  Fleet  and  the  Hero  Who  Has  Won  His  Wife 

For  years  one  of  the  greatest  problems 
faced  by  government  officials  has  been 
how  to  tell  the  people  throughout  the 
country  what  their  government  is  doing 
for  them.  Practically  every  recognized 
method  of  advertising  was  tried  and  re- 

jected. Newspapers  were  entreated  to 

print  "feature  stories "  of  the  work  of  the 
departments  at  Washington,  magazines 
were  supplied  with  articles  dealing  with 
the  new  inventions  and  discoveries  for  the 

betterment  of  farmers  and  others;  the 

government  even  went  so  far  as  to  pur- 
chase advertising  space  in  magazines  and 

on  billboards  to  show  the  joys  of  life  in 

the  navy  and  army  in  order  to  secure  re- 
cruits. 

For  some  reason,  however,  the  general 
public  did  not  appear  to  be  as  interested 

as  it  should  in  the  work  being  done  by  its 
own  government.  It  remained  for  the 
Department  of  Agriculture,  the  one 
branch  of  the  government  which  needed 
advertising  more  than  all  the  others,  to 
solve  the  problem. 

Previous  to  his  acceptance  of  the  port- 
folio of  Secretary  of  Agriculture,  David 

Franklin  Houston  was  professor  of  agri- 
culture at  the  University  of  Missouri. 

While  there  he  had  several  times  advo- 
cated the  use  of  motion  pictures  as  an  aid 

to  farmers  in  telling  them  of  advances  in 
the  art  of  tilling  the  soil  and  reaping 
maximum  profits.  Upon  taking  up  his 
duties  at  Washington,  Secretary  Houston 
accordingly  decided  to  carry  this  idea 
into  general  effect. 
He  directed   that  a  number  of  trial 

1032 
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films  dealing  with  the  eradication  of  cot- 
ton bolls,  the  treatment  of  cattle  ticks, 

the  best  methods  of  bee  culture  and  the 

like  be  prepared  under  the  direction 
of  government  experts  and  exhibited 
throughout  the  country.  Some  mention 
has  already  been  made  of  the  work  which 
the  department  has  carried  on  in  this 
direction. 

Reports  of  the  department  show  that 
these  films  have  been  received  with  even 

more  enthusiasm  than  had  been  antici- 
pated. Farmers  came  for  miles  to  see 

the  pictures  and  left  with  the  firm  re- 
solve to  try  some  of  the  new  methods  ad- 

vocated by  the  department,  children  were 
interested  almost  in  spite  of  themselves, 
and  thus  the  government  was  able  to 
reach  the  class  which  it  had  been  impos- 

sible to  touch  through  the  medium  of 

bulletins,  lectures  and  the  like — the 
younger  generation  of  farmers  upon  whom 
depends  the  future  prosperity  of  the 
country. 

Department  of  Agriculture  experts, 
therefore,  are  enthusiastic  over  the  re- 

sults produced  by  the  motion  pictures 
already  in  circulation  and  orders  have 

been  placed  for  the  production  of  a  num- 
ber of  other  films  which  will  be  shown  in 

all  sections  of  the  country  during  the 
next  year.  It  is  safe  to  say  that  there  will 
not  be  a  town  of  any  size  which  will  not 

have  a  view  of  the  government-made  mo- 
tion pictures  during  1914.  It  is  the  plan 

of  the  Department  to  send  these  films  to 
every  section  of  the  United  States  and 

to  "play  return  engagements"  as  often 
as  there  is  popular  demand  for  them. 
The  object  of  the  pictures  is  education 
and  the  government  is  prepared  to  see 
that  everyone  is  given  an  opportunity  of 
witnessing  the  films. 

But  the  Department  of  Agriculture  is 
not  the  pnly  branch  of  the  government 
which  has  taken  up  motion  pictures  as 
the  best  possible  medium  of  advertising. 

Realizing  that  the  recruiting  strength 
of  the  army  and  navy  has  been  falling  off 

at  an  alarming  rate  during  the  past  de- 
cade, the  War  and    Navy   departments 

Dropping  B from  an  Aeroplane  Upon  the  Attacking 
Fleet 

some  time  ago  decided  to  institute  a  well- 

defined  "campaign  of  advertising." 
Practically  every  known  medium  of 
publicity  was  made  use  of,  but  with  only 
partial  success.  The  number  of  men 
who  signified  their  intention  of  entering 
the  military  service  continued  to  be  less 
than  the  number  needed  for  the  proper 
manipulation  of  the  ships  or  the  filling 
out  of  the  complement  of  the  regiments. 

As  soon  as  the  success  of  the  Depart- 

ment of  Agriculture's  campaign  with 
moving  pictures  became  known,  how- 

ever, Secretary  Daniels  of  the  Navy  and 
Secretary  of  War  Garrison  decided  to 

make  use  of  them  to  help  their  depart- 
ments. 

The  naval  picture  was  the  first  one  to 
be  finished.  It  is  a  five  reel  film  entitled 

"Victory,"  which  is  now  being  shown, 
and  which,  according  to  Navy  Depart- 

ment reports,  is  already  having  an  appre- 
ciable effect  upon  the  recruiting  offices. 

The  film  was  made  with  the  aid  and  by 
the  direction  of  the  Navy  Department 
and  includes  such  scenes  as  Secretary 
Daniels  signing  the  order  sending  the 
Atlantic  Fleet  to   Cuban  waters,   Rear 

Rear   Admiral   Badger    Directing    the    Baltic    from    the 
Bridge  of  the  U.  S.  S.  Utah 
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In  Which  the  Hero  is  Introduced  to  the  Villain.     Just  Enough  of  the  "Love  Story  "  is  Introduced  in  the  Naval  and 
Military  Pictures  to  Add  Spice  to  the  Scenes  of  War 

Admiral  Badger  directing  the  battle  from 
the  bridge  of  his  flagship,  the  destruction 
of  the  land  forts  by  the  fire  from  the 
American  ships  and  the  final  rout  of  the 
attacking  fleet  by  means  of  bombs 
dropped  by  the  hero  from  an  aeroplane 
guided  by  Lieut.  J.  H.  Towers,  U.  S.  N., 
one  of  the  foremost  of  the  navy  aviators. 

This  picture  is  not  one  of  the  ordinary 

type  referred  to  as  "educational  sub- 
jects" which  are  often  dry  and  uninter- 
esting, for  a  pleasing  and  highly  probable 

little  story  runs  through  and  binds  the 
whole  together,  linking  the  educational 
element  with  that  which  is  purely  enter- 

taining. It  is  a  sort  of  sugar  coated  pill 
which  educates  us  while  it  entertains  and 

amuses,  and  for  this  reason  will  be  shown 
in  motion  picture  theaters  of  the  ordinary 

class  as  a  full  evening's  entertainment. 
The  film  was  made  as  an  experiment 

but  it  has  already  proved  itself  to  be  a 
success.  Its  circulation  has  been  neces- 

sarily limited  but  it  is  planned  to  show 
the  picture  all  over  the  country  within 
the  next  year  and  the  Navy  Department 

is  already  busy  on  plans  for  another  pic- 
ture along  similar  lines.  It  is  thought 

that  the  exhibition  of  these  films  will  have 

the  effect  of  fanning  the  flame  of  patriot- 
ism and  thus  gaining  recruits  in  large 

numbers  for  the  Navy. 

The  Army  picture,  now  nearly  com- 
pleted, will  show  an  attack  upon  Manila 

by  a  foreign  force  and  their  repulse  by  the 
American  army. 

War  Department  officials  claim  that 
this  will  be  the  most  costly  and  magnifi- 

cent picture  of  its  kind  ever  taken,  prac- 
tically every  member  of  the  regular  army 

now  in  the  Philippines  being  in  the  film. 
As  in  the  navy  picture  the  aeroplanes  will 
play  an  important  role  and  there  will  be 

just  enough  of  a  "love  story"  moving 
through  the  film  to  bind  the  scenes  to- 

gether into  a  coherent  whole. 
The  Departments  of  Commerce  and 

Labor  are  also  planning  to  issue  "adver- 
tising films"  during  the  present  year. 

Pictures  illustrative  of  the  work  of  the 

Bureau  of  Standards  at  Washington — in- 
cluding the  clock  which  sets  the  time  for 
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the  Western  Hemisphere  and  the  machine 
which  tests  steel  rails  by  bending  them 
like  so  much  rubber — will  be  the  first  to 

be  issued  by  the  Department  of  Com- 
merce. 

The  plans  of  the  Department  of  Labor, 
however,  call  for  pictures  with  a  more 
general  appeal  and  a  more  striking  moral. 
For  example,  the  first  film  to  be  made  by 
this  branch  of  the  government  will  show 

a  number  of  the  swindle's  which  are  prac- 
ticed upon  immigrants  by  unscrupulous 

criminals  who  make  a  practice  of  robbing 
those  whose  knowledge  of  English  is  very 
poor.  The  government  has  been  unable 
to  obtain  convictions  in  the  great  major- 

ity of  cases  owing  to  the  ignorance  of  the 
immigrants,  but  the  Department  of  Labor 
intends  to  exhibit  films  showing  these 
swindles  and  giving  information  how  to 

avoid  them.  These  pictures  will  be  ex-, 
hibited  in  foreign  quarters  of  large  cities 

and  in  other  places  where  immigrants  con- 
gregate and  the  explanatory  text- will  be 

translated   into   various   languages. 

THE  FISH  WITH  A  STORAGE  BAT- 
TERY IN   ITS   BRAIN 

Much  interest  was  recently  aroused 
over  the  Patheplay  release  with  the  above 
title,  for  this  film  clearly  illustrated  many 

points  of  interest  in  con- 
nection with  the  electric 

ray,  a  fish  with  the  pecu- 
liar faculty  of  delivering 

an  electric  shock  at  will. 
The  fish  inhabits  the 
Atlantic  and  Indian 

oceans  and  the  Mediter- 
ranean sea,  lying  safely 

hidden  in  the  sand  at 

the  bottom,  awaiting  the 
approach  of  its  prey. 
Once  its  victim  gets 
within  its  reach  the  elec- 

tric ray  sends  forth  a 

shock  that  quickly  over- 
comes the  helpless  prey. 

The  apparatus  by  which 
this  wonderful  fish  is  en- 

abled to  deliver  the  electric  shock  is 

clearly  shown  on  the  screen  as  are  various 
experiments  calculated  to  show  the  high 

current  carried  by  this  peculiar  inhabi- 
tant of  the  seas.  The  illustration  shows 

one  experiment  in  which  it  is  said  that 

the  ray  was  enabled  to  light  an  incandes- 
cent lamp  by  its  storage  batteries. 

LEAPS  30  FEET  DOWN  A  CLIFF 

A  jump  of  30  feet,  down  the  face  of  a 
228-foot  cliff,  on  a  projecting  rock  about 
seventeen  feet  square,  was  the  difficult 

and  dangerous  feat  undertaken  by  Lind- 
say J.  Hall,  to  assure  realism  in  a  certain 

scene  in  "Over  the  Cliff,"  a  thrilling 
Western  Eclair  drama.  This  narrow 

space  of  seventeen  feet  was  all  that  stood 
between  Hall  and  eternity,  and,  it  is, 
perhaps,  one  of  the  most  daring  risks 
that  has  yet  been  essayed  by  a  photoplay 
artist.  The  camera  operator  confessed 
afterwards  that  he  was  unable  to  watch 

the  man  jump,  fearing  that  he  would  be 
dashed  to  pieces.  When  the  scene  was 
finished  the  company  was  so  unnerved 
that  operations  ceased  for  the  day. 

In  this  same  picture  Miss  Barbara 
Tennant  was  seriously  bruised  by  a  large 
rock,  dropped  down  from  the  top  of  a 
cliff  by  a  gang  of  ruffians. 

Connecting  a  Lamp  with  the  Batteries  of  an  Electric  Ray 
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MARC  McDERMOTT 

Marc  Mc.Dermott  is  an 

Englishman  by  birth  and  dur- 
ing bis  long  stage  career  bas 

played  in  England,  Ireland, 
Scotland,  Australia  and  tbe 
United  States.  Seven  years 
of  bis  life  were  devoted  to  tbe 

interpretation  of  Shakespear- 
ean roles,  and  tbe  next  few 

seasons  were  spent  in  the  com- 
pany which  Mrs.  Patrick 

Campbell  brought  to  this 
country.  He  spent  a  year 
with  Richard  Mansfield,  and 

another  with  Joseph  Brooks, 
under  Klaw  and  Erlangers 

management.  Small  -wonder 
is  it  that  McDermott,  on 

entering  the  picture  field,  at 
once  established  himself  as  one 
of  tbe  foremost  actors  of  the 

silent  drama.  He  is  at  pres- 
ent heading  an  Edison  Com 

pany  in  England. 

MARGUERITE  LOVERIDGE 

Marguerite  Lovendge  is  the 

girl  -whom  the  critic  discov- 
ered, and  -who  leaped  almost 

overnight  from  practical  ob- 
scurity to  the  position  of 

leading  -woman  in  one  of  the 
foremost  motion  picture  con- 

cerns of  this  country.  The 

pretty  Marguerite  was  play- 
ing an  obscure  role  in  aThan- 

houser  drama  when  a  New 
York  critic  commented  on  her 

beauty  and  asked -who  she -was. 
Tbe  query  resulted  in  C.  J. 
Hite,  the  bead  of  the  film 

company,  sending  instructions 
to  bis  director  to  seek  out  the 

girl  and  give  her  larger  oppor- 
tunities. Miss  Loveridge 

made  good  in  a  surprising 

way  and  today  her  position  is 
assured.  She  now  plays  leads 
in  Apollo  comedies  opposite 
Fred  Mace. 
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Music  Transmission  Room.    Note  transmitters  in  Hands  of  Members  of  the  Quartette  and  Instrumental  Transmitter 
on  Violin 

The  Loud  Voice 
In  his  book  "Looking  Backward" 

Edward  Bellamy  predicted  that  in  the 
year  2000.  we  may  sit  in  our  homes  and 
hear  the  music  of  an  orchestra  miles 

away,  listen  to  a  prima  donna  as  she 

sings  at  the  theater,  or  on  Sunday  morn- 

ing by  "turning  a  screw"  hear  a  sermon 
which  if  not  to  our  liking  may  be  re- 

placed by  another  or  another  until  we 
are  satisfied. 

But  Bellamy  was  87  years  behind  the 
times.  The  Utopia  which  he  pictured 

is  in  some  details  already-  here.  The 
Musolaphone,  "the  loud  voice,"  at  the 
"turning  of  a  switch  "fulfills  his  prophecy 
in  part. 

From  a  central  station,  over  telephone 
wires  to  the  home,  office  or  factory,  music, 
weather  reports,  etc.,  may  be  delivered 
at  the  order  of  the  subscriber.  The  Muso- 

laphone apparatus,  in  conjunction  with 
the  Automatic  telephone  system  which 
is  now  serving   Chicago,   consists   of   a 

transmitter  (the  sending  device),  one 

for  the  voice  and  one  for  sending  in- 
strumental or  recorded  music;  the  re- 

producer (the  delivery  end  of  the  system) 
where  the  sound  is  reproduced  in  its 
original  volume,  amplified  to  a  larger 

volume,  or  cut  down  in  volume  as  con- 
ditions require, and  the  amplifier, a  device 

which  is  used  when '  a  large  number  of 
reproducers  are  served  from  one  trans- 

mitter or  on  long  distance  transmission. 
Advance  weekly  programs  received  by 

the  subscriber  place  him  in  touch  with 
whatever  sendee  is  being  given,  making 
it  possible  for  him  to  select  any  of  the 
daily  musical  programs  for  the  week, 
which  are  of  diversified  character,  rang- 

ing from  the  popular  to  the  distinctly 
artistic  renditions  by  grand  opera  stars 
or  renowned  instrumentalists. 

As  an  illustration,  a  program  is  made 
up  as  follows:  From  eight  to  twelve  in 
the    morning,    announcement    of    special 
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(1)     Bulletin    Transmission    Room. 
(2)     Guests  Listening   to  a   Musola- 
phone  Concert.   (3)  Cigar  Store.  Base- 

ball Bulletins  Being  Received  by  Musolaphone.     (4)     Transmission  Room.     J.  J.  Coma,  Inventor,  at  the  Switching  Table 

bargain  sales  at  the  leading  stores  is 
made,  and  the  principal  news  items  are 
read  from  the  morning  papers  including 
the  United  States  weather  report,  stock 
market  quotations,  announcements  of 
special  events  happening  during  the  day, 

etc.  At  twelve  o'clock  the  announce- 
ment of  standard  Western  Union  time  is 

made.  From  twelve  to  one-thirty  is 
given  up  to  a  musical  program,  especially 
adapted  to  cafes,  restaurants,  dining 

rooms,  etc.,  and  following  this  is  a  run- 
ning description  of  ball  games  of  the  home 

team  and  results  and  scores  by  innings 
of  other  teams  in  both  leagues  during 
the  baseball  season.  In  winter  lectures 

by  prominent  people  will  be  obtainable 
besides  language  lessons  in  French,  Ger- 

man, Italian,  etc.,  and  a  period  will  be 

set  aside  for  the  reading  of  children's 
stories.  A  half  hour's  music  for  dancing 
will  be  offered  each  evening. 

When  the  furnace  was  first  invented 
some  one  remarked  that  it  would  be  a 

sad  evening  when  the  family  abandoned 
the  fireplace  to  sit  around  a  hole  in  the 
floor.  Will  future  generations  leave  the 
piano  to  listen  toward  a  funnel  at  an 
upper  corner  of  the  room,  where  the 
reproducer  is  usually  installed? 

Fireplaces  are  still  a  part  of  a  well 

designed  home  and  the  piano  will  doubt- 
less not  lose  its  charm. 

Chas.  A.  Comiskey  of  the  Chicago 

White  Sox  says:  "The  day  of  the  meg- 
aphone man  has  passed  at  our  park." 

Nearly  200  reproducers  are  distributed 
about  the  bleachers  to  keep  spectators 
informed  of  the  details  of  the  game. 

At  the  Naval  Pageant,  Chicago,  last 
summer,  the  grandstand  was  more  than 
two-fifths  of  a  mile  long.  On  the  first 
day  Bishop  Fallows  made  an  opening 
prayer  to  30,000  people,  many  of  whom 
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would  not  have  known  what  was  taking 
place,  yet  with  the  grandstand  equipped 
with  the  Musolaphone  system  the  great 
throng  remained  silent  and  with  bowed 
heads,  every  word  being  distinctly 
carried  to  the  remotest  seat. 

Next  summer  the  S.  S.  Theodore 

Roosevelt  will  be  equipped  with  the 
system,  making  it  possible  for  the  captain 
to  talk  to  the  crew  and  also  to  every 
passenger  at  the  same  time  if  necessary. 

The  uses  to  which  the  system  may  be 
put  are  beyond  mention.  Probably  the 
most  unique  use  is  the  installation  of  28 
reproducers  in  a  large  factory  having 
many  employees  and  seven  acres  of  floor 

space.  At  the  noon  hour  music  is  dis- 
pensed to  the  workers,  the  girls  frequently 

dancing  to  the  music. 

A  HYDRO-AEROPLANE  WEDDING 

Aviator  Harry  Christofferson  and  Miss 
Bertha  Mack  were  recently  joined  in 

wedlock  in  front  of  Christofferson's 
hydro-aeroplane,  in  Seattle,  Wash.  The 
groom  is  considered  one  of  the  nerviest 
aviators  now  flying  on  the  Pacific  Coast. 
His  initial   flight  was  from  Vancouver, 

Wash.,  to  a  landing  on  top  of  the  Mult- 
nomah Hotel,  Portland,  Ore.  Very  recent- 

ly he  flew  from  Everett,  Wash.,  to  Seattle, 
about  50  miles,  to  participate  in  the 
Annual  Potlatch  festivities. 

GOVERNMENT  BUILDINGS  HAVE 
NEW  LIGHTING  FEATURES 

A  novel  fixture  has  been  installed  in  the 

rotunda  of  one  of  the  Ohio  state  govern- 
ment buildings,  and  is  one  of  the  largest 

chandeliers  ever  built.  The  fixture  body 
is  over  sixteen  feet  high  and  is  suspended 
by  a  chain  72  feet  long,  consisting  of 
twelve  foot  links  containing  special 
tubular  Mazda  lamps  to  give  the  effect 
of  lamps  in  decorative  design.  The 
fixture  itself  is  finished  in  composition 
silver  leaf.  In  some  of  the  reading  rooms 
of  the  same  building  indirect  lighting  has 
been  used  with  the  bottoms  of  the  basins 

made  of  pink  Georgia  marble,  thus  pro- 
ducing very  beautiful  effects.  The  gen- 

eral illumination  of  these  rooms  is  low, 
and  so  each  table  is  provided  with  reading 
lights  designed  by  actually  placing  an 
individual  at  the  table  with  a  book  and 

adjusting  the  lamp  for  his  comfort. 

Wedding  in  a  Hydro-Aeroplnne 
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THE  NEW  KRUPP  BOMB 
CANNON 

Military  engineers  have  long  con- 
sidered the  possibility  of  increasing  the 

size  of  the  shell  or  bomb  fired  by  a  small 
siege  gun,  but  the  difficulty  of  enlarging 
the  projectile  without  at  the  same  time 
increasing  the  weight  of  the  gun  to  such 
an  extent  as  to  render  it  unwieldy,  has 
until  lately  made  such  attempts  fruitless. 
About  two  years  ago  a  young  engineer  in 
the  employ  of  the  Krupps  at  Essen,  con- 

ceived  the  idea   of   a   projectile   which 

could  be  fired  by  means  of  a  shaft  con- 
siderably smaller  than  itself.  This  idea, 

if  found  practicable,  would  solve  the 

problem  in  a  perfectly  satisfactory  man- 
ner. After  two  years  of  experiment  they 

have  devised  a  field  gun  which  throws 
a  bomb  of  enormous  size  to  which  is  at- 

tached a  steel  shaft  fitting  tightly  into 
the  bore  of  the  gun,  which,  after  having 
imparted  its  momentum  to  the  projectile, 
falls  to  the  earth,  leaving  the  bomb  to 
continue  its  course  unhindered. 
The  Peace  Conferences  which  have 

been  held  in  recent  years  at  The  Hague 
and  at  Geneva  have  forbidden  the  use  of 

bombs  spreading  asphyxiating  or  delete- 
rious gases,  which  are  as  liable  to  kill  or 

injure  non-combatants  as  those  actually 
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engaged.  In  the  same  way  the  "Dum- 
dum" or  soft  nosed,  expansive  bullets 

have  been  forbidden,  on  the  ground  of 

unnecessary  cruelty.  But  it  is  not  gen- 
erally known  that  the  Germans,  at  the 

Conference  of  1899,  succeeded  in  intro- 
ducing an  article  which  prohibits  the  use 

of  "projectiles  having  for  their  sole  pur- 
pose the  spreading  of  asphyxiating  or 

deleterious  gases."  As  the  new  gun  fires 
a  projectile  which  on  exploding  scatters 
an  enormous  mass  of  metal  as  well  as 

liberating  the  deadly  gases,  they  ap- 
parently consider  themselves  within  the 

letter  of  the  international  law. —  La 
Nature.    

STATUE   OF   A   MONGOLIAN 
HORSEMAN 

The  imposing  dimensions,  as  well  as 
the  artistic  character,  of  the  ornamental 
statues  which  will  adorn  the  great 

exhibit  palaces  of  the  Panama-Pacific 
International  Exposition  at  San  Francis- 

co in  1915,  may  be  appreciated  by  an 

inspection  of  the  figure  of  a  Mongolian 
horseman,  which  is  now  completed,  save 
for  a  few  finishing  touches. 

This  figure,  by  Lentelli,  is  one  of  the 

allegoric  group  entitled  "Nations  of  the 
East,"  which  will  be  placed  over  the 
eastern  portal  or  "Arch  of  the  Rising 
Sun"  of  the  Court  of  the  Sun  and  Stars. 
It  stands  about  23  feet  high  and  is  a 
striking  example  of  the  Mongol  or  Tartar 
type  in  physiognomy,  attitude,  raiment 
and  equipment. 

GAVEL  RESEMBLES  PLUM- 
PUDDING 

.At  the  opening  session  of  the  Illuminat- 
ing Engineering  Society  in  Pittsburg, 

on  Sept.  22,  Prof.  George  A.  Hoadley  of 
Swarthmore  College  presented  to  the 
society,  on  behalf  of  the  Philadelphia 
Section,  a  gavel  which  forms  a  miniature 
exhibit  of  the  development  of  artificial 
illumination  in  America.  In  the  construc- 

tion of  this  unusual  gavel  the  candle  is 
represented  by  a  tin  handle  from  a  candle 
making  apparatus;  the  oil  lamp  by  two 
pieces  of  iron  obtained  from  a  bracket, 
the  design  and  making  of  which  were 
supervised  by  Benjamin  Franklin;  the 
gas  mantle  by  a  vial  containing  the  origi- 

nal Welsbach  lighting  fluid,  made  in  the 
Welsbach  laboratories  in  1888;  the  arc 
lamp  by  an  electrode  used  in  the  first 
magnetite  arc  lamp  in  1903;  arc  lighting 
by  a  piece  of  single  conductor  cable 
installed  by  the  municipality  in  Philadel- 

phia for  arc  lighting  about  1890;  the 
incandescent  lamp  by  a  die  which  Thomas 
A.  Edison  used  in  his  early  experimcn  ts  in 

making  paper  filaments  in  1879 ;  the  vacu- 
um tube  lamp  by  a  piece  of  electrode  of 

one  of  the  Moorelight  vacuum  tubes, 
exibited  at  the  first  New  York  electrical 

show  in  1896;  lighting  sendee  by  a  piece 
of  the  first  Edison  three  wire  cable  installed 

in  Philadelphia;  while  the  gas  industry  is 
represented  by  a  piece  of  a  gas  holder  of 
85,000  cubic  feet  capacity,  designed  in 
England  ami  built  in  Baltimore  by  the 
first  gas  company  in  America. 
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IRRIGATION   AND   THE   HARD  EARNED   DOLLAR 

When  a  farm  is  irrigated,  the  matter  of  operating  expenses 
resolves  itself  into  a  bitter  contest  between  the  two  sides  of 

the  ledger.     Water  usually  comes  so 
dearly  that  the  task  of  handling  it, 

unless  it  is  delivered  by  the  if*-'  ~  J^BM 
gravity  system,   calls  for 
the  simplest  and  cheapest 
of  means,  or  else  the  crops 
will  cost  more  than  they 
will  be  worth. 

With    the    present    ex- 
tensive     production      of 

cheap  electric  current  by 
the   water   power    plants 
high    up    in    the    Sierra 
Nevadas,  California  farm- 

ers are  supplied  with  electricity  so  rea- 
sonably that  they  can  and  do  employ  it  in 

their  irrigating  projects  and  reap  profit- 
able returns. 

The  electric  pumping  unit  shown  has 
an  hourly  capacity  of  24,000  gallons.  It 
may  be  observed,  incidentally,  that  the 
hard  headed  California  farmer,  who 
represents  the  utmost  in  time  and  dollar 
saving  farming  schemes,  considers  the 
automobile  not  a  liability  and  a  luxury 
but  an  everyday  necessity. 

traveling  at  the  rate  of  40  miles  per  hour. 
The  applications  of  the  system  are  for 

haulage  about  industrial  plants  and  also 
for  mail  delivery  purposes  in  large  cities 

between  railway  stations  and  the  post- 
office   and   postoffice   substations. 

ELECTRIC  TRANSPORTER 

A  system  of  electric 

transportation  embody- 
ing small  motor  cars 

traveling  upon  a  narrow 

gauge  track  and  con- 
trolled from  a  single 

central  point  is  the  prod- 
uct of  a  New  Jersey 

company.  At  a  recent 
test  before  representa- 

tives of  the  British  gov- 
ernment one  of  the  54 

inch  steel  cars,  weighing 
1,200  pounds  was  loaded 
with  1,000  pounds  of 
sand  and  made  to  climb 

a  20  per  cent  gradient  at  30  miles  per 
hour.     It  also  took  sharp  curves  while 

ELECTRIC  BELT  FRAUD  AGAIN 

Dr.W.  A.  Evans,  former  commissioner, 
of  health  for  Chicago,  in  reply  to  an 
inquirer  who  wanted  to  know  whether 
the  use  of  an  electric  belt  would  raise  the 

blood  pressure  in  the  case  of  rheumatism 

or  paralysis,  said:    "No;  neither  will  it 

lower  it.     The  only  effect  will  be  on  the 

pocketbook." 
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Constructed  Portion  of  the  Great  Dam  on  the  Euphrates  River  to  Produce  Electric  Power  for  the  Garden  of  Eden 

ELECTRICITY    IN    THE    GARDEN 
OF  EDEN 

"Trolley  cars  and  electric  lights  in  the 
Garden  of  Eden"  has  a  somewhat  star- 

tling sound,  but  the  latter,  and  probably 
the  former,  will  become  an  accomplished 
fact  upon  the  completion  of  the  great  dam 
across  the  Euphrates  in  1916.  That  part 
of  Mesopotamia  which  lies  about  the 
junction  of  the  Tigris  and  Euphrates  has 
been  looked  upon  as  the  site  of  the 
Garden  of  Eden  from  the  time  of  Abra- 

ham down  to  the  present.  It  was  the  seat 
of  the  ancient  empire  of  the  Babylonians 
and  the  Chaldeans,  and,  in  later  times, 
of  the  Arab  Kaliphate  which  had  its  head 
at  Bagdad.  The  dam  alluded  to,  which 

is  being  built  by  a  British  firm  of  con- 
tractors for  the  Turkish  government  at  a 

cost  of  about  $5,000,000,  is  designed  to 
throw  the  Euphrates  back  into  its  old 
channel  and  put  a  million  or  so  acres  of 
very  fertile  land  under  canal. 

Incidental  to  the  building  of  the  dam  a 
good  many  thousand  horsepower  of 
electricity  may  be  developed,  for  there 
will  be  a  fall  of  30  or  40  feet  and  a 

practically  unlimited  flow  of  water.  The 
German  scientists  at  Babylon  have  al- 

ready applied  for  power  to  operate  pumps 
to  clear  their  lower  excavations  of  water, 
and  it  will  also  be  used  in  pumping  water 
to  land  which  lies  above  the  canals.  A 

trolley  line  from  Kerbela  to  Bagdad  is 
also  among  the  possibilities,  as  the  travel 
between  those  two  cities  is  very  heavy. 

FOR   DETECTING   BAD   EGGS 

A  bad  egg  will  find  it  difficult  to  "get 
by"  the  Dixey  egg  tester  in  which  elec- 

tric lights  are  employed  to  determine 
their  condition. 

The  tester  is  a  box  1 8  by  1 6  by  26  inches, 
having  a  lid  with  openings,  each  of  which 

Electric  Egg  Candler 

is  just  large  enough  to  receive  ami  hold 

an  egg  upon  end.  Light  from  incandes- 
cent lamps  within  illuminates  the  egg 

and  discloses  its  condition. 



Doing  and  Daring  for  the 
Public's  Pleasure 

BY   ELECTRICE 

I  chose  "Electrice,  the  Girl  Who  De- 
fies Electricity"  for  my  stage  name,  be- 

lieving that  people  would  be  drawn  to- 
ward one  of  the  fair  sex  who  dares  to 

handle  with  apparent  fearlessness  an 
energy  which  in  one  form  can  tear  down 
church  spires  or  melt  bars  of  metal  in  an 

instant.  And,  while  the  word  "defies" 
conveys,  to  the  public's  mind,  a  challenge 
to  this  mighty  power,  to  me,  as  in  every 
instance  in  the  household  or  factory,  it 
means  that  electricity  is  perfectly  safe 

and  harmless  when  properly  handled — a 
thing  that  people   are   slowly  learning. 
You  have  grasped  the  handles  of  a 

toy  magneto  while  some  one  slowly 
turned  the  crank  and  every  turn  made 
the  muscles  of  your  hands,  wrists  and 

arms  convulsively  contract.  The  cur- 
rent produced  was  alternating,  and  to 

Nikola  Tesla  we  are  indebted  for  its 

practical  application  and  for  many  spec- 
tacular experiments  with  it .  "I  have  pro- 
duced electrical  oscillations,"  says  he, 

"which  were  of  such  intensity  that  when 
circulating  through  my  arms  and  chest 
they  have  melted  wires  which  have  joined 

my  hands,  and  still  I  have  felt  no  incon- 
venience. I  have  energized  with  such 

oscillations  a  loop  of  heavy  copper  wire 
so  powerfully  that  masses  of  metal  placed 
within  the  loop  were  heated  to  a  high 
temperature  and  melted  often  with  the 
violence  of  an  explosion.  And  yet  into 
this  space  in  which  this  terrible  destruc- 

tive turmoil  was  going  on  I  have  repeated- 
ly thrust  my  head  without  feeling  any- 

thing or  experiencing  injurious  effects." 
Tesla  talks  of  currents  of  80,000,000 
vibrations  a  second  in  doing  his  hair 

raising  body  experiments,  and  remarks,"  I 
don't  do  it  any  more;  it  is  too  dangerous." 

It  is  with  high  frequency  alternating 
current  that  I  entertain  the  public,  and 
I   can  assure  you  that  electricity  is  a 

thing  people  still  consider  with  a  feeling 
of  awe. 

As  the  curtain  rises  showing  the  thres- 
quarters  of  a  ton  of  apparatus  for  the  pro- 

duction of  my  act,  the  electric  chair  is  the 
first  object  the  eye  of  the  spectator  picks 
out  and  it  creates  the  proper  psychological 
effect,  for  I  have  frequently  caught  the 

word  "Sing  Sing"  from  across  the  foot- 

lights. 
Those  red  spots  are  from  "drawing" 

five  to  eight  inch  sparks  from  the  trans- 
former upon  my  bare  hand  with  one 

terminal  in  the  other  hand. 

Lighting  candles  or  a  cigar  in  the  hands 
of  my  assistant  with  sparks  from  the 
finger  tips  is  not  painful  until  the  finger 
ends  get  pitted  by  burns  so  that  one  is 
inconvenienced  in  changing  costumes. 

When  this  happens  I  wear  a  copper  thim- 
ble for  a  few  performances.  Swinging  a 

glowing  Geissler  tube  upon  a  darkened 
stage  gives  a  startling  effect,  as  does  the 

"electric  kiss"  in  which  my  assistant 
and  myself  hold  the  opposite  ends  of  a 
30  inch  Geissler  tube  in  our  mouths.  My 

invitation  of  "Next "  is  never  accepted. 
Other  acts  which  seem  not  to  become 

less  thrilling  to  the  audience  are  welding 
iron  under  water,  lighting  cotton  by 
sparks  from  the  knees  and  soles  of  the 

shoes,  holding  an  arc  lamp  carbon  be- 
tween the  teeth  while  from  its  outer  end 

is  drawn  a  steady,  glowing  arc  (the  act 

being  designated  as  the  "human  arc"). 
I  conclude  the  performance  by  being 

strapped  in  the  electric  chair  to  receive 
the  full  voltage  of  the  transformer,  the 
current  jumping  from  a  point  above  down 
to  the  helmet.  This  part  of  the  per- 

formance usually  causes  my  assistant  to 
be  looked  upon  somewhat  as  the  villain 

is  in  the  melodrama.  "That  man  ought 

to  be  strung  up;  he's  a  brute" — this  in  a 
Montana  town.     "He  ought  to  be  settin' 

1044 



POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 1045 

there  insted  o'  her," snapped  an  old  lady 
in  my  hearing.  My 

appearance,  however, 
contradicts  any 

theory  that  the  work 
is  injurious.  On  a 
recent  trip  West  I 

gained  fifteen  pounds 
and  it  was  in  hot 

weather,  too.  ̂   Per- 
haps this  may  have 

something  to  do  with 

(1)  Lighting  a  Candle  from the  Finger  Tips 

(2)  Daring  High  Voltage  in  the  Electric  Chair (3)  The  Electric  Kiss 
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it,  for  I  assure  you  I  received  the  full 
benefit  of  hand  and  forehead  contacts 

while  at  work,  because  I  was  frequently 

perspiring.  Many  times  have  I  "gone 
on"  with  a  headache  and  have  returned 
to  my  dressing  room  entirely  refreshed. 

One  is  asked  a  great  many  questions, 

as,  "How  many  empires  do  you  take?" 
"Why  don't  your  clothes  catch  fire?  "and, 
too,  I  am  frequently  accused  of  having 
secret  wires  and  plates  on  the  floor,  so  now 
I  carry  a  light  board  platform  upon  which 
I  stand  while  working.  The  audience  is 
asked  to  figure  the  voltage  of  the  sparks 
from  the  fact  that  20,000  volts  is  the 
pressure  required  to  force  a  spark  across 
a  one  inch  air  space  and  between  needle 

points.  But  they  are  in  the  main  in- 
terested, I  think,  because  a  woman  dares. 

SAN   FRANCISCO'S   WELL- 
LEARNED  LESSON 

There    is    probably    no    city    in    the 

world  to-day  better  equipped  for  fire  pro- 
tection    than     the     "Sunset 

City."     It  is  a  revelation  to 
anyone    accustomed    to    the 
congested,  fire  trap  conditions 
of  our  eastern  cities.      Build- 

ings, individually,  are  notice- 
ably well  protected,  the  city 

fire  department  contains  ma- 
chines of  very  latest  devise, 

while  the  harbor  situation  is 
in   the   efficient    hands    of    a 

fleet  of  the  most  up-to-date    \- 
high  pressure  fire  tugs. 

LIGHTS  FLOAT   ON   MERCURY 

An  increasing  demand  for  quicksilver 
has  been  reported  in  manufactures  of 
electric  appliances.  An  interesting  and 
increasing  use  in  Scotland  is  the  floating 
of  the  lights  of  lighthouses  upon  a  body 

of  quicksilver.  The  metal  is  not  con- 
sumed, of  course,  and  the  loss  in  use  is 

insignificant.  Concerning  this,  Consul 
Fleming  writes  as  follows : 

"The  commissioners  of  northern  light- 
houses, Edinburgh,  have  in  their  charge 

90  lighthouses  on  the  coast  of  Scotland. 
Up  to  the  year  1900  the  revolving  lights 

were  borne  on  rollers.  The  'float'  sys- 
tem has  been  gradually  introduced,  how- 

ever, and  is  now  in  operation  at  30  coast 
stations  and  will  be  used  at  all  others. 

The  lighting  machinery  rests  on  a  pon- 
toon which  runs  on  quicksilver  in  a 

groove.  The  quantity  of  mercury  re- 
quired for  this  purpose  in  a  lighthouse  is 

from  seven  to  eight  flasks  of  75  pounds 

each." 

One  of  San  Francisco's  New 
Fire  Tugs  Delivering  a  Broad- 

side of  Eight  High  Power  Jets 
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REINFORCEMENT  FOR  A 
CHIMNEY  BASE 

This  is  not  a  new  fangled  cage  for  wild 
animals,  as  one  might  suppose,  but  the 
concrete  reinforcement  for  the  base  of 

the  great  chimney  of  San  Francisco's 
pumping  plant. 

electrical  railroad  operation.  Cheaper 
train  service,  the  use  of  fewer  men  and  a 
saving  of  fuel  were  only  a  few  of  the 
economic  changes  to  be  effected  under 
the  new  power. 

ELECTRIC    LOCOMOTIVES    FOR 
CANADIAN   PACIFIC 

Sir  Thos.  Shaughnessy,  President  of 
the  Canadian  Pacific  Railway  Company, 

has  announced  that  the  company's  experi- 
ments in  the  Rocky  Mountains  with 

electrification  are  only  preliminary  to  an 
enormous  development  electrically  of  the 
whole  system.  In  the  Canadian  West 

there  will  soon  be  entire  divisions  oper- 
ated exclusively  by  electric  locomotives 

for  handling  freight  as  well  as  passenger 
traffic. 

"Jf  the  experimental  work  proves  a 
success,"  said  Sir  Thomas,  "the  entire 
system  will  be  electrified  as  rapidly  as 

power  plants  can  be  installed."  He 
declared  that  the  operation  of  terminals 
with  electricity,  as  is  done  in  New  York, 
was   the  least   important    possibility   in 

WHALE'S  BONES  AS  HOUSE  DECO- 
RATIONS 

The  accompanying  picture  shows  two 
huge  bones,  removed  from  the  lower  jaw 
of  a  bow  faced  whale,  which  are  now 
serving  to  decorate  the  front  of  the 
home  of  J.  M.  Robinson  of  Sebastopol, 

Doorway  Arch  from  the  Jaw  Bones  of  a  Whale 

Calif.  These  mammoth  bones  weigh 
over  400  pounds  each.  They  arc  placed 
in  about  the  same  position  they  wore 
when  in  the  whale,sosome  idea  of  the  size 

of  the  beast's  mouth  may  be  obtained. 



A  TRIUMPH  IN  GLASS 

Marine  Worm  Group  Done  in  Glass 

The  American 

Musuem  of  Natu- 

ral History  in  New- 
York  has  lately  had 

added  to  its  price- 
less collection  the 

work  of  Mr.  Roy 
Miner  and  two  or 

three  assistants, 

consisting  of  speci- 
mens of  sea  life  re- 

produced in  glass 
in  a  way  that  rivals 
the  wonderful  glass 
flowers  seen  in  one 

of  the  natural  his- 
tory museums  in 

Cambridge,  Massa- 
chusetts. Mr.  Min- 

er has  reproduced 

not  only  the  curi- 
ous growth  on 

wharf  piles  but  also 
fishes  and  worms  in  a  way  that  seems  but 

little  short  of  marvelous.  He  has  repro- 
duced jelly-fish,  spongelike  growths, 

shells  and  sea  weed  in  the  most  lifelike 
manner.  The  most  threadlike  tentacles 

have  been  blown  in  glass.  There  are 
hundreds  of  tentacles  for  the  sea  anemone, 
and  the  extreme  delicacy  of  some  of  the 
work  has  back  of  it  infinite  care  and  pa- 

tience.     Mr.    Miner   and   his   assistants 

Wharf  Pile  Group 

were  two  years  col- 
lecting and  repro- 
ducing the  speci- 

mens on  exhibition 
in  the  museum.  In 

no  place  in  the 
world  will  one  find 

finer  specimens  of 
the  skill  of  the 
worker  in  glass. 
Mr.  Miner  calls 
one  of  his  groups 
"Seaworms"  and 

another  "Animals 

of  the  wharf  piles." 
Worms  and  mus- 

sels are  reproduced 

with  the  most  ab- 
solute fidelity  to 

Nature  and  they 
seem  as  fascinating 

as  rare  jewels  to 
the     crowds     that 

daily  gather  around  them. 

ELECTRICAL   MANUFACTURE   OF 
FERTILIZERS 

There  has  just  been  finished  near 
Johannesburg  in  Sweden  a  large  plant 
for  the  manufacture  of  calcium  carbide 

and  nitrate  of  calcium  by  an  improved 
electrical    process    due    to    the    Swedish 
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engineer  Carlsson.  This  process  is  char- 
acterized by  the  addition  of  a  small 

amount  of  feldspar  to  the  carbide,  which 
is  found  to  improve  the  quality  of  the 
product.  There  are  four  monophase 
electric  furnaces  of  400  kilowatts  for  the 

manufacture  of  the  carbide,  and  six 
three  phase  furnaces  of  2666  kilowatts 
for  the  production  of  the  nitrates. 

ACTIVITY  IN  WIRELESS  TEL- 
EPHONY 

In  the  past  five  or  six  years  there  have 
been  all  sorts  of  ridiculous  and  outrageous 
claims  and  statements  made  as  to  what 

has  been  accomplished  in  wireless  te- 
lephony— mostly  for  stock  jobbing  pur- 

poses, particularly  in  this  country.  There 
have  even  been  fake  exhibits  of  wireless 

telephone  apparatus  at  various  electrical 
expositions  within  the  last  six  years,  and 
greedy  promoters  selling  shares  in  all 
manner  of  fraudulent  companies  have 
flocked  to  the  scene,  being  aided  in  their 
schemes  by  the  world  wide  publicity 
given  to  wireless  telegraphy  at  the  time 
of  the  sinking  of  the  S.  S.  Baltic. 

At  this  time,  however,  there  seems  to  be 
some  indication  of.  tangible  results  over 
short  distances  as  a  result  of  continuous 

and  long  tried  experiments.  A  brief 
mention  of  some  results  that  may  be  con- 

sidered worthy  of  attention  will  doubtless 
greatly  interest  the  public.  It  will  also 
remind  them  to  give  no  heed  to  offers  of 
shares  or  of  stock  in  this  or  that  wireless 

telephone  project.  For  as  yet  there  is 
not  very  much  to  go  on. 

To  take  experiments  in  Germany:  It 

is  reported  by  the  German'  wireless 
telephone  syndicate  from  Berlin  that  most 
interesting  experiments  have  been  con- 

ducted at  the  wireless  station  at  Nauen 

with  a  wireless  telephone  invented  by 
Count  Arco.  The  experimenters,  it  is 
said,  have  at  last  succeeded  in  trans- 

mitting the  human  voice  some  distance 
and  conversations  have  been  maintained 

between  Nauen  and  Cologne,  Metz, 
Strasburg,    Wilhelshaven,    Vienna    and 

with  a  German  cruiser  in  the  North  Sea. 
It  is  claimed  that  in  one  instance  a  dis- 

tance'of  500  miles  was  covered. 
Now  take  the  English  company  known 

as  the  Grindell-Mathews  Wireless  Syndi- 
cate, Ltd.  It  also  claims  wireless  telephone 

service  of  approximately  500  miles,  but 
only  over  the  sea.  Mr.  Ditcham,  chief 

engineer,  as  a  result  of  experiments  de- 
clares that  the  future  of  wireless  te- 

lephony divides  itself  naturally  into  two 
distinct  fields. 

On  the  one  hand,  there  is  communica- 
tion over  distances  so  great  as  to  render 

transmission  of  speech  by  cable  physically 
impossible.  In  this  class  come  messages 
across  the  ocean,  and  the  great  Continen- 

tal or  American  areas.  On  the  other 

hand,  there  is  telephone  communication 
from  ship  to  land  and  from  ship  to  ship  at 
sea. 

With  regard  to  the  first  of  these,  many 
experiments  have  been  and  are  being 
made,  but  so  far  without  any  noteworthy 
result.  But  in  the  case  of  land  to  ship 
and  ship  to  ship  at  sea,  speech  is  reported 
to  have  been  transmitted  intelligibly 
over  as  much  as  500  miles.  Various  meth- 

ods have  been  employed.  Mr.  Ditcham 
states  that  some  variation  of  the  high 
frequency  alternator  method  has  been 
usually  employed  in  the  long  distance 

experiments  and  that  any  notable  exten- 
sion of  the  distances  so  far  attempted 

would  involve  considerable  development 
of  the  apparatus  used. 

In  the  case  of  the  Marconi  Company  it 

will  be  best  to  quote  the  remarks  the  man- 
aging director,  Mr.  Godfrey  C.  Isaacs,  made 

recently  at  the  sixteenth  ordinary  general 
meeting  of  that  company  held  in  London. 
Mr.  Isaacs  declared  that  in  the  last  few 

months  Commendatore  C.  Marconi,  gen- 

erally and  more  simply  known  as  "Mar- 
coni," had  taken  out  many  valuable 

patents  in  the  last  six  months  and  said: 
"I  am  going  to  venture  to  propHesy  on 
this  occasion  that  the  dale  is  not  far 
distant  when  with  our  breakfast  in  the 

morning  we  may  hear  the  ring  o(  the 
telephone  hell   and   taking   the   receiver 
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from  its  hook  we  may  talk  with  those 
whom  we  left  behind  when  we  went  on 

board;  we  may  tell  those  on  shore  what 
sort  of  a  night  we  passed,  and  learn  what 
sort  of  a  night  they  had.  The  Marconi 
Company  has  not  made  it  a  habit  to 
boast  at  any  time  of  the  work  it  is  doing 
or  contemplates  doing.  I  suppose  you 
have  all  read  in  the  papers  paragraphs 
telling  of  the  wonderful  things  that  were 

being  done  by  those  whose  names  per- 
haps most  of  you  did  not  know,  in  con- 

nection with  wireless  telephony.  Well,  I 
want  to  tell  you  that  whatever  you  have 
read  in  the  papers  as  having  been  done 

by  wireless  telephony,  the  Marconi  Com- 
pany has  done  more.  But  until  the 

Marconi  Company  is  prepared  to  say  ex- 
actly what  definite  results  in  a  practical 

way  can  be  obtained  from  wireless  te- 
lephony it  will  remain  silent.  We  shall 

perhaps  at  an  early  date  be  able  to  turn 
wireless  telephony  to  practical  commercial 
account  and  it  will  then  be  time  enough 

to  speak."  The  United  States  Navy 
Department  also  announces  continued 
experiments  in  wireless  telephony  and 
fair  success  as  between  ships  at  sea  and 
from  land  to  ships  and  ships  to  land. 

HYDRO-ELECTRIC  DEVELOP- 
MENT  IN   MEXICO 

That  the  electrical  industry  is  progres- 
sive and  advancing  is  proven  by  the  fact 

that  the  construction  of  one  of  the  great- 
est hydro-electric  developments  on  the 

American  continent  has  been  success- 
fully carried  on  and  the  project  completed 

while  war  and  brigandage  prevailed 
throughout  the  country  in  which  it  is 
located. 

The  Mexican  Light  and  Power  Com- 
pany has  recently  completed  at  Necaxa, 

which  is  about  110  miles  from  Mexico 

City,  two  hydro-electric  plants  having 
an  aggregate  capacity  of  127,500  horse 

power,  at  a  cost  of,  approximately,  $80,- 
000,000  (gold).  An  extensive  system  of 
transmission  lines  from  the  Necaxa  plants 
connect  with  the  auxiliary  hydro-electric 

plants  located  at  Texcapa,  Laguna, 
Irrigador  and  San  Ildefonso,  all  of  which 
are  embraced  in  the  general  Necaxa 
powej  system.  The  aggregate  capacity 
of  the  auxiliary  plants  is  21,400  horse 
power,  making  a  total  of  148,900  horse 
power  that  the  company  has  available 
at  the  present  time. 
From  an  engineering  standpoint,  the 

development  at  Necaxa  is  considered  one 
of  the  most  remarkable  of  its  kind  in  the 

world.  In  order  to  provide  an  ample 
supply  of  water  with  which  to  operate 
the  plants  during  the  dry  seasons,  it  was 
necessary  to  build  a  series  of  great  storage 
reservoirs  in  the  high  mountains,  that  the 
water  falling  during  the  rainy  seasons 
might  be  stored  for  future  use.  These 
reservoirs  are  connected  by  means  of  long 
tunnels  through  the  intervening  ridges  of. 
rock.  The  last  of  the  series  of  reservoirs 

has  just  been  completed,  and  affords  a 
capacity  of  6,000,000  cubic  feet  of  water, 
and  the  total  storage  capacity  of  the 
reservoirs  is  estimated  to  be  sufficient  to 

keep  the  large  hydro-electric  plants  in 
continuous  operation  for  a  period  of  six 
months  without  any  rainfall. 

POURING  A  CONCRETE  BUILDING 

The  ease  and  rapidity  with  which  a 

concrete  building  is  erected  or  "poured" 
to-day  can  scarcely  be  appreciated  save 
by  personal  observation,  although  the 

two  pictures  on  Chicago's  river  front  of 
the  same  building,  here  shown,  taken 
27  days  apart,  convey  to  the  reader  some 
impression  of. how  fast  the  rock,  sand,  and , 
cement  can  be  mixed  and  formed  into 

pillars  and  walls. 
In  this  instance  crushed  rock  and  sand 

are  brought  by  barges  to  a  point  at  one 
end  of  the  building  and  dumped  into 

separate  bins.  Chain  buckets  then  ele- 
vate it  to  separate  large  bins  shown  at 

the  left  of  the  higher  staging.  From  these 
bins  through  openings  at  the  bottom,  the 
proper  quantity  of  each  material  is 
dropped  into  a  huge  motor  driven  mixer 
with  the  right  amount  of  cement  and 
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Two  Views  Showing  How  a  Modern  Concrete  Building  is  Constructed.     The  Photograph  Shown  by  the  Lower  Cut  Was 
Taken  27  Days  After  the  Upper  One 

water.  As  the  mass  comes  from  the 

mixer  it  falls  into  a  metal  bucket  designed 
for  the  purpose  and  electric  power  hoists 
the  bucket  with  lightning  speed  up 
through  the  staging  to  a  trough  into 
which  it  is  poured.  This  trough  is  lined 
with  smooth  sheet  metal  and  inclined  so 

that   gravity   carries    the   wet    mass   on 

down  to  a  movable  section,  the  end  of 
which  is  placed  here  to  fill  a  wooden 
wall  form,  or  there  to  pour  concrete  into 
the  upper  end  of  a  cylinder  oi  metal  to 
form  a  pillar.  The  volume  of  concrete 
handled  here  each  day  if  made  into  the 
shape  of  a  cube  would  measure  23  feel  on an  edge. 
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BRUSHING   THE   HULLS    OF 
SHIPS 

An  Australian  company  has  just  in- 
troduced into  England  a  new  method  of 

cleaning  the  outside  of  the  hull  of  a  ship. 
The  invention  has  been  in  successful 

operation  for  a  number  of  years  in  Aus- 
tralia, and  has  been  tried  recently  at 

Southampton  and  Portsmouth.  The 
demonstration  on  some  of  the  warships 
was  so  satisfactory  that  the  British 
Admiralty  has  entered  into  negotiations 
with  the  inventor. 

The  apparatus  is  mounted  upon  a 
suitable  frame,  which  can  be  suspended 
from  the  side  of  a  boat.  It  consists  of  a 

cylindrical  brush  about  five  or  six  feet  in 
length,  held  in  a  framework  which  also 
supports  an  electric  motor  and  a  propeller. 
The  purpose  of  the  propeller  is  to  keep  the 
brush  pressed  against  the  side  of  the  ship. 

The  boat  carrying  the  apparatus  con- 
tains also  a  four  cylinder  petroleum 

motor  directly  coupled  to  a  dynamo. 
The  current  produced  serves  to  raise  and 
lower  the  carrying  frame,  as  well  as  to 
drive  the  propeller  and  brush.  As  the 
appliance  operates  under  water,  the 
motor  and  gearing  are  enclosed  in  a  water 
tight  box.  The  machine  is  capable  of 
removing  the  thickest  deposits  and  can 
thoroughly  clean  the  hull  of  an  8,000  ton 
ship  in  from  six  to  seven  hours. 

>r  < 

An  Electric  Motor  Drives  the  Brush  and  Also  a  Propeller, 
which  Forces  the  Brush  against  the  Hull 

TO  TUNNEL  THE  CANADIAN 
GIBRALTAR 

Engineers  under  the  direction  of  the 
Canadian  Government  are  preparing  to 
drive  a  large  railway  tunnel  through  the 
enormous  mass  of  precipitous  rock  on 

which  stands  the  city  of  Quebec.  Rail- 
way entrance  to  Quebec  has  always  been 

a  serious  problem,  the  narrow  strip  of 
water  front  lying  between  the  upper  town 
and  the  River  St.  Lawrence  being  already 
badly  congested  with  transportation  lines. 

By  this  method  a  station  can  be  con- 
structed right  in  the  heart  of  the  pictur- 

esque old  fortress.  The  tunnel  will  belarge 
enough  to  accommodate  all  the  trains  of 
the  new  National  Transcontinental  Rail- 

way crossing  from  the  Atlantic  to  the 
Pacific,  and  will  be  electrically  operated 
along  lines  which  in  some  important 
respects  will  be  radically  new. 
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The  Mountain  Meadow  is  Now  Under  Water.     Reservoir  Near  Dam  No, 

Ninety  Thousand  Horsepower 
in  a  Mountain  Meadow 

Up  in  the  Sierra  Nevada  Mountains, 
about  70  miles  east  of  Fresno,  Calif.,  there 
is  a  natural  mountain  meadow.  It  lies 
about  6,800  feet  above  sea  level.  All 
around  tower  great  mountains  9,000  to 
1 1 ,000  feet  high.  Mountain  meadows  are 
common  enough,  and  most  of  them  are  as 

serene  and  peaceful  to-day  as  they  were 
untold  centuries  ago  when  the  little  hol- 

lows first  began  eagerly  to  accept  the 
rich  deposits  of  mountain  erosion.  But 
this  particular  one  has  suddenly  lost  its 
identity  as  a  meadow  and  become  the 

bottom  of  a  lake,  and  there  is  great  hu- 
man activity  all  around  it.  Big  capital 

and  shrewd  men  have  found  it  out. 

There  must  be  a  reason  why  this 
meadow  came  into  prominence;  and  the 
reason  is  not  difficult  to  understand  when 

it  is  considered  that  the  meadow  repre- 
sents the  focal  point  of  a  watershed  com- 

prising some  88  square  miles,  while  im- 

mediately below  it  is  a  drop  of  1,900  feet 
which  can  be  utilized  in  developing  power 

from  the  impounded  waters  of  the  mead- 
ow reservoir.  This,  and  the  fact  that 

Los  Angeles,  245  miles  away,  is  clamor- 
ing for  more  electric  power,  brought  the 

capital  and  brains  to  the  meadow  and 

resulted  in  the  Big  Creek  hydro-electric 
power  development — one  of  the  greatest 
of  the  great  "White  Coal"  propositions 
in  California. 

There  are  three  natural  outlets  to  the 

depression  which  now  constitutes  the 
reservoir,  one  through  which  Big  Creek 
flows  on  its  way  down  the  mountain  and 
two  others  through  which  there  are  no 
watercourses.  All  three  have  been  closed 

up  with  great  gravity  dams,  Forming  a 
lake  four  and  one  half  miles  long  and  half 
a  mile  wide,  with  a  water  storage  of  over 
4,520,000  cubic  feel.  From  run-off  records 
kept  over  a  period  o\  several  years  it  is 
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Steel  "Y"  at  West  Postal  Tunnel 

Laying  an  Eighty-four  Inch  Flow  Pipe 

known  that,  with  this  storage,  a  continu- 
ous flow  sufficient  to  produce  90,000 

horsepower  can  be  maintained. 

Eighty-four  Inch  Flow  Pipe  in  a  Rocky  Trench 
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The  main  dam,  known  as  Dam  No.  1, 
closes  the  outlet  through  which  Big 
Creek  leaves  the  basin.  It  is  132  feet 

high  to  the  spillway,  built  in  a  curve 
with  the  convex  side  upstream  and  con- 

tains 59,000  cubic  yards  of  solid  masonry. 
In  order  to  generate. the  power  of  the 

impounded  water  a  conduit  and  tunnel 
system  is  being  built  to  carry  the  water 
to  the  power  house  below,  which  is  now 
nearly  completed.  Water  enters  the 
tunnel  through  an  intake  tower  fitted 
with  screens  and  electrically  operated 
rakes  to  prevent  debris  from  entering. 
Here  also  is  a  great  nine  foot  gate  valve 
controlling  admission  of  water  to  the 
tunnel. 

After  passing  through  the  gate  the 
water  enters  a  twelve  foot  tunnel,  3,880 
feet  long,  and  is  carried  to  the  brow  of  a 
steep  descent  at  the  foot  of  which  is  the 
power  house.  The  tunnel  was  excavated 

through  the  solid  granite  of  the  moun- 
tain side. 

From  this  point  on  the  water  descends 
through  massive  steel  pipes,  riveted  and 
bolted  into  long,  continuous  penstocks. 
There  are  two  of  them  at  present  and 
two  more  to  be  built  later.  They  are 
84  inches  in  diameter  at  the  top  and 
the  bore  grows  gradually  smaller  and  the 
sides  thicker  toward  the  bottom  of  the 

steep  slope,  in  order  to  withstand  the 
tremendous  pressure  of  the  water  at 
the  lower  end.  At  the  brow  of  the  hill  is 

another  set  of  gate  valves,  motor  operat- 
ed and  designed  to  be  controlled  from  the 

power  house.  Eight  hundred  feet  from 

the  latter  a  "  Y  "  is  inserted  and  each  pipe 
divided  into  two  parts,  each  one  of  which 
leads  to  a  water  wheel  in  the  power  house. 

Just  outside  the  power  house  we  find 
that  the  diameter  of  the  pipes  has  de- 

creased to  24  inches,  and  here  also  are  the 
hydraulic  gate  valves,  designed  for  a 
working  pressure  of  1,000  pounds  to  the 
square  inch,  which  represent  the  last 

means  of  controlling  the  water  before  its- 
impact  with  the  cup  like  blades  of  the 
water  wheels.     And  such  an  impact! 

A  jet  of  water  issues  from  each  nozzle 

which  forms  the  lower  extremity  of  the 
pipe.  The  water  must  fall  2,146  feet 
before  it  is  released  to  do  work  at  the 

nozzle.  In  other  words,  this  is  the  gross 
head.  Subtracting  friction  and  other 
losses  we  find  that  there  is  an  effective 

head  of  1 ,900  feet,  which  causes  the  water 
to  issue  from  the  nozzle  in  a  jet  5}4 
inches  in  diameter  at  a  velocity  of  300 
feet  per  second. 

One  can  not  comprehend  the  force  of 
such  a  jet.  Apparently  it  is  as  solid  as  a 
bar  of  polished  steel.  Stories  are  told  of 
strong  men  attempting  to  cut  such  a  jet 
with  an  ax  and  having  their  arms  broken 

in  the  attempt ;  such  stories  are  not  exag- 
gerations. While  we  can  not  comprehend 

the  force  behind  the  stream  we  do  know, 
however,  that  it  is  capable  of  developing 
over  10,000  horsepower  at  the  water 
wheel  upon  which  it  impinges. 

The  initial  equipment  of  Power  House 
No.  1  consists  of  two  20,000  horsepower 
units  and  two  others  will  be  installed 
later.  These  water  wheels  drive  electric 

generators  which  furnish  the  current 
which  will  finally  reach  the  consumers  in 
Los  Angeles. 

Less  than  a  quarter  of  a  mile  up  from 
the  power  house  just  mentioned  another 
stream  with  a  somewhat  smaller  water- 

shed joins  Big  Creek.  Here  another  dam 
has  been  built  and  the  water  of  the 
reservoir  thus  formed  will  be  utilized  in 

another  power  house  now  under  con- 
struction, the  two  power  houses  and  four 

dams  being  included  under  the  name  of 
the  Big  Creek  Development.  This  big 
project  is  owned  by  the  Pacific  Light  and 
Power  Corporation  of  Los  Angeles, 
Calif.,  and  was  constructed  for  owners  by 
the  Stone  &  Webster  Construction  Com- 

pany of  Boston,  Mass. 

The  electrolytic  iron  is  said  to  be 
magnetized  and  demagnetized  much  more 
rapidly  than  ordinary  soft  iron,  which,  ii 
is  believed,  will  give  it  a  wide  field  of  use- 

fulness in  tin-  construction  o\  electro- 

magnets. 
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Power  House  No.  1  and  Penstock  Incline,  4500  Feet  in  Length,  of  the  Big  Creek  Power  Development 
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CELLON— SUBSTANCE  TO  RE- 
PLACE CELLULOID 

Dr.  Eichengrun,  a  German  chemist, 
has  been  at  work  for  several  years  upon  a 
non-inflammable  substance  to  take  the 
place  of  celluloid,  and  has  taken  out  a 
number  of  patents  here  and  abroad,  ten 
in  England  alone.  His  earlier  product 

was  known  as  "Cellit,"  but  the  final 
development,  Cellon,  is  much  superior. 
Its  tremendous  industrial  importance  is 
evident  from  the  fact  that  it  can  be  made 

as  transparent  as  plate  glass,  is  extremely 
tough  and  flexible,  is  impervious  to  oils, 
benzine,  fats,  water,  salt  water,  weak 
acids  and  alkalies,  even  hydrogen  gas,  and 
is  an  excellent  electric  insulator — and 
with  it  all  is  non-inflammable. 

Celluloid  is  a  mixture  of  camphor  and 
a  nitrocellulose  formed  by  the  action  of 
nitric  acid  on  cellulose.  Cellon  is  similar, 
in  that  camphor  and  cellulose  are  used 
in  its  manufacture,  but  cellulose  acetate 
takes  the  place  of  the  highly  inflammable 
nitrocellulose.  Cellulose  in  the  form  of 

cotton  wool  is  treated  with  acetic  anhy- 
dride, glacial  acetic  acid  and  concen- 
trated sulphuric  acid  until  a  thick  syrup 

results.  This  is  then  mixed  with  a  large 

quantity  of  water  which  precipitates  a 
flaky  mass.  The  acetylhydrocellulose 
thus  formed  is  dissolved  in  camphor  and 
a  mixture  of  alcohol  and  ethyl  acetate  to 
form  a  plastic  product.  The  above  is  a 

general  outline  of  the  older  "Cellit" 
patents,  but  the  Cellon  process  includes  a 
number  of  improvements. 

Cellon  is  sold  in  sheets  52  inches  by  23|- 
and  is  easily  cut  with  scissors.  It  may  be 

had  paper-thin  or  in  much  thicker  sheets. 
As  wind  shields  in  aeroplanes  and  win- 

dows in  autos  and  airships  Cellon  is  meet- 
ing with  marked  success.  A  Cellon  lac- 

quer or  varnish  is  used  by  such  aviators 
as  Farman  and  Grahame-White  to  coat 
the  .wings  of  aeroplanes.  The  gigantic 
Zeppelins  use  it  and,  indeed,  the  finest 
grades  make  a  balloon  cloth  impervious  to 
hydrogen  gas.  The  British  War  Office  is 
using   this   varnish   in   large   quantities. 

For  electrical  insulation  it  is  extremely 
valuable.  Very  fine  wire  may  be  dipped, 
rubbed  and  dipped  repeatedly  to  secure 
an  excellent  insulation  better  than  silk. 

An  immediate  demand  for  Cellon  films 

is  found  in  the  cinematograph  industry. 
It  is  well  known  that  ordinary  motion 
picture  films  of  celluloid  burst  into  flame 
in  three  seconds  when  the  machine  stops 
unless  the  light  is  turned  off.  A  Cellon 

film  exposed,  motionless,  to  the  concen- 
trated light  of  an  arc  lamp  is  said  to  re- 

main unchanged — entirely  safe. 

TRIANGULAR  BOTTLES  FOR  POI- 
SONOUS DRUGS 

Hereafter  in  San  Francisco  when  you 
buy  a  poisonous  drug  or  disinfectant  you 
will  get  it  in  a  three  cornered  bottle. 

Poison  Bottles  Used  in  San  Francisco 

Be  it  dangerous  powder  or  tablet,  such  as 
the  common  bichloride  of  mercury,  it 
will  come  in  a  three  cornered  box.  This 

is  the  purport  of  a  measure  brought  for- 
ward by  an  eminent  San  Francisco  doc- 

tor, and  immediately  adopted  by  the 
San  Francisco  board  of  supervisors. 

Formal  dedication  of  the  Chattanooga 

and  Tennessee  River  Power  Company's 
hydro-electric  development  at  Hales  Bar 
on  the  Tennessee  River,  near  Chattanoo- 

ga, took  place  on  November  13.  This  is 
one  of  the  largest  plants  of  its  kind  in  the 
country,  ranking  with  the  Niagara  Falls 
and  Keokuk  plants.  Seven  years  were 
required  in  which  to  build  it  and  the  cost 

was  $9,000,000.  Sixty-live  thousand 
horsepower  will  be  generated. 
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Animated  Matches  and  Cards  Make  Very  Effective  Window  Displays 

ANIMATED  MATCHES 

A  piece  of  heavy  glass  rests  upon  three 
porcelain  knobs  which  in  turn,  as  the  ob- 

server sees,  are  supported  by  a  flat  topped 
object  covered  with  a  cloth  of  black 
velvet.  When  the  plug  is  attached  to  a 
lamp  socket  and  the  current  turned  on  the 

matches  become  very  much  alive — stand- 
ing on  end  for  a  few  seconds,  then  falling 

upon  the  glass. 
The  mystery  is  explained  by  the  fact 

■  that  a  cylindrical  electro-magnet  is  under 
the  velvet  and  a  current  interrupting 
device  is  a  part  of  the  plug.  Each  match 
has  a  piece  of  soft  iron  wire  concealed  in 
the  end,  and  as  the  .magnet  is  energized 
and  de-energized  by  the  current  inter- 

rupting device  the  bit  of  wire  is  caused 
to  stand  up  vertical  to  the  magnet  face 
and  then  drop  back. 

A  piece  of  wood  with  a  spherical  base 
of  soft  iron  is  also  made  to  cause  a  card 
to  perform  as  do  the  matches. 

The  device  is  patentedby  E.  M.  Stock- 
ton, Chicago. 

ICE  CUTTING  MACHINE 

Electricity  will  cheapen  the  gathering 
of  ice  materially  with  the  employment 
of  a  motor  driven  machine  for  sawing 
the  blocks  into  a  convenient  size  for 
handling.  Letters  patent  have  been 
issued  to  Samuel  J.  Ferriss,  New  Mil- 

ford,  Conn.,  upon  such  a  saw.  A  motor 
is  mounted  on  a  framework  supported 
on  two  wheels.  The  saw  which  is  of  the 

endless,  jointed,  ice  cutting  type  is 
placed  at  end  of  the  framework  farthest 
from  the  operator  and  power  is  trans- 

mitted to  it  by  a  sprocket  chain.  The 
illustration  shows  the  manner  of  han- 

dling the  machine  and  the  heavy  cable 
supplying  the  motor  with  current. 

A  NEW  DIVING  APPARATUS 

Everyone  knows  the  cumbersome  and 
costly  equipment  which  is  necessary  to 
enable  a  diver  to  remain  for  any  length  of 
time  under  the  water.  Such  ah  equip- 

ment will  cost  from  eight  hundred  to  a 
thousand  dollars,  and  can  only  be  used 
by  an  experienced  diver,  accompanied 

by  competent  assistants.  Mr.  Mau- 
rice Ferney,  a  Frenchman,  has  recently 

A  Motor  Ice Saw 
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invented  a  very  simple  diving  apparatus, 
which  weighs,  complete,  only  25  pounds, 
and  is  sold  for  forty  dollars.  It  consists 
of  a  rubber  band  fastening  over  the  mouth 
and  around  the  neck.  Inside  this  band 

is  a  hole  surrounded  by  a  rubber  disk, 
which  is  placed  between  the  lips  and  the 
gums.  The  opening  in  front  of  the  mouth 
communicates  with  a  rubber  bag  placed 
on  the  back  of  the  diver  and  which  is 

inflated  by  an  assistant  in  a  boat  or  on 
shore.  In  the  interior  of  the  tube  con- 

necting the  mouth  with  the  bag  is  a  small- 
er tube  terminating  at  the  point  at  which 

the  larger  tube  joins  the  bag.  At  this 

point  is  a  valve  so  arranged  that  an  inspi- 
ration closes  the 

small  tube  and 

opens  the  larger, 

while  an  expira- 
tion  has  the 

opposite  effect. 
The  opening  of 
the  larger  tube 

puts  the  diver  in 
connection  with 
the  air  in  the  air 

mud  from  head  to  foot.  To  keep  the 
diver  at  the  bottom  a  weight  of  about 
fifteen  pounds  is  necessary  for  a  man  of 
average  size. 

Newly  Invented  Breathing  Device,  Light  and  Convenient 
for  Divers 

chamber;  the  smaller  or  expiration  tube 
discharges  into  the  water,  or  into  the  sur- 

rounding air  in  case  the  appliance  is  used 
by  firemen,  for  instance,  or  in  any  situa- 

tion where  a  man  must  get  into  an  en- 
closure filled  with  smoke  or  noxious  gases. 

In  order  to  test  the  apparatus,  in  Au- 
gust of  last  year  the  inventor,  in  the  pres- 
ence of  a  number  of  government  officials, 

remained  for  58  minutes  at  the  bottom  of 

the  Seine,  coming  back  into  the  boat  at 
the  end  of  that  time  covered  with  black 

BIG  CALIFORNIA  WATER  POWER 
PROJECT 

A  water  power  permit  has  just  been 
granted  by  the  secretary  of  agriculture 
to  the  Truckee  River  General  Electric 

Company,  a  California  corporation,  un- 
der which  this  company  will  develop 

power  on  the  Eldorado  national  forest,  to 
serve  various  California  towns  and  cities. 

In  developing  power  the  company 
states  that  it  expects  to  construct  seven 
reservoirs,  five  for  water  storage  and  two 

for  equalizing  the  flow.  Two  of  the  stor- 
age reservoirs  are  on  the  upper  Rubicon 

River.  By  the  use  of  a  tunnel,  approxi- 
mately a  mile  and  a  half  long,  the  flow 

of  the  upper  Rubicon  River  and  the  water 
stored  in  these 
two  reservoirs  will 

be  brought  into  the 
Gerle  Creek  drain- 

age, where  the 
waters  will  be  fur- 

ther stored.  From 

this  storage  the 

water  will  be  con- 

Rubber  Mouth- 
piece and  Head 

Band  which  is  Con- 
nected by  a  Tube 

with  the  Air  Bag 

veyed  by  ditches  and  natural  stream- 
beds  to  Pilot  Creek,  upon  which  the  two 
power  plants  mentioned  in  the  permit  are 
to  be  located.  The  water  will  finally 
be  discharged  into  the  Rubicon  River. 

At  each  of  the  two  plants  there  will  be 
a  head  of  approximately  1 ,300  feet.  The 
company  expects  to  make  an  initial 
installation  which  will  develop  about 
16,000  horsepower,  which  will  probably 
be  doubled  as  the  market  for  the  product 
increases. 
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Breathing  Apparatus  as  Used  by  Firemen 

BREATHING  APPARATUS  FOR 
FIREMEN 

The  latest  adaptation  of  the  Draeger 
breathing  apparatus  is  for  the  use  of 

firemen  and  mine  rescue  parties.  A  new- 
ear  protection  is  one  feature  in  the  present 
design,  and  it  leaves  the  ear  uncovered  so 

as  not  to  prevent  the  fireman  from  hear- 
ing, which  is  important.  All  tubes  and 

the  like  are  leather  covered  as  much  as 

possible,  and  the  wearer  can  change 

ammunition  after  an  hour's  work  within 
a  moment's  notice,  and  should  he  be  not 
too  much  fatigued  can  continue  for 
another  hour.  By  ammunition  is  meant 
the  supply  of  chemicals  used  to  absorb 
carbonic  acid  gas  and  to  produce  oxygen. 

Briefly,  the  principle  of  operation  con- 
sists in  renewing  the  air  as  it  is  breathed, 

by  absorbing  the  carbonic  acid  gas  and 
then  adding  just  the  right  amount  of 
oxygen  at  each  breath.  In  this  way  the 
air  never  becomes  foul,  as  the  lung  prod- 

ucts are  constantly  absorbed  by  chemicals 
contained  in  the  front  case,  while  steel 
bottles  of  compressed  oxygen  on  the 

wearer's  back  afford  enough  of  the  life 
giving  oxygen  for  a  long  time.  Of  course 
the  wearer  is  out  of  all  connection  with 

the  surrounding  air,  and  just  as  in  the 

diver's  helmet  or  mining  device  of  this 
nature,  he  breathes  pure  air  even  when 
plunged  in  smoke  or  deadty  gas. 

WOMAN'S  PROFILE  IN  A  GLACIER 
On  the  steep  sides  of  Mt.  Baker,  in 

Washington,  during  the  months  of  July, 

August  and  September,  when  the  win- 
ter's snow  has  melted,  the  face  of  a  woman 

appears.       The     photograph     herewith 

Nature  as  an  Artist — The  Glacier  Profile 
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reproduced  shows  very  distinctly  this 
wonderful  phenomenon  of  Nature.  The 
view,  which  is  a  profile,  is  directly  in  the 
center  of  the  picture,  facing  to  the  left, 
and  is  brought  out  in  the  white  coloring. 
The  dome  of  the  mountain  serves  as  a 

picture  hat  for  the  strange  and  uncanny 
personage  who  yearly,  for  a  period  of 
three  months,  looks  off  across  the  wild, 
unf  or  bidding  snow  wastes. 

THE  LAST  OF  THE  BLACK  WALNUT 

More  and  more  in  our  country  we  are 

hearing  of  the  "last"  of  things — first  it 
was  the  last  of  the  wild  pigeons,  then  the 
last  of  the  buffalo.  We  are  threatened 

with  the  last  of  the  lobster,  the  last  of  the 

salmon,  the  moose,  the  elk — and  we  have 
come  now  to  the  last  of  the  black  walnut. 
The  celebrated  Makemson  timber  tract 

of  400  acres,  five  miles  east  of  Danville, 
111.,  is  now  under  the  ax. 

This  has  long  been  the  only  black  wal- 
nut grove  of  any  size  in  the  world.    It  was 

purchased  over  80  years  ago  at  less  than 
$2.00  an  acre  and  until  this  past  summer 
not  a  tree  had  ever  been  cut  from  it.  It 

sold  at  public  auction  for  a  small  fortune. 
Our  picture  shows  three  of  the  great 

trees  of  this  grove  which  await  their 
doom. 

HE  IS  KIND  TO  HIS  HORSE 

A  California  horse  owner  who  has  far 
more  consideration  for  his  animal  than 

the  average  driver  has  equipped  his  rig 

Grove  of  Black  Walnut  About  to  Fall  Under  the  Axe 

An  Odd  SunShade 

with  a  huge  sunshade  which  protects 

not  only  the  horse's  head  but  his  entire body. 

IS   A   TELEPHONE   WEDDING 
LEGAL? 

Lawyers  and  laymen  are  gossiping  over 
the  telephone  marriage  the  other  day  at 
Dayton,  Ohio,  of  Louis  Motzel  and 
Florence  Igou,  who  were  made  man  and 
wife  by  a  magistrate  who  was  miles  away 
in  a  lumber  camp.  The  couple  had  hunted 
in  vain  for  a  clergyman,  according  to 
report,  and  were  finally  advised  that  a 

certain  "  squire  "  was  good  natured  and 
always  willing  to  oblige.  They  ran  him 

down  finally  by  telephone,  but  were  in- 
formed he  would  not  be  in  Dayton  for  a 

day  or  two.  He  cheerfully  suggested 

that  they  be  wed  by  telephone.  Wit- 

nesses were  "cut  in"  ami  the  ceremony 
was  performed. 
Was  it  legal?  Some  lawyers  contend 

it  was.  Otherssay  "It  won't  go."  Teh- 
phone  Engineer. 
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ELECTRIC    CLIMBED    RIGHT    UP 

Where  gasoline  cars  have  failed  often, 
the    electric    takes    the    stiff    grade   up 
Twin      Peaks     without      seeming 
effort,  let   alone  difficulty.     Twin     Jim 
Peaks  provides  but    hhbh^v#j 
one   of    the   many   1 
severe  grades  about   E 
San      Francisco    |fi 
and     the     modern    k^. 
electric    vehicle    is   BH 

rising  to  the  occa-   1 
sion    in    every    in-    f 
stance.       Absolute   I 

necessity      backed   1 

by  expert  speciali-   § 
zation    has    placed    \ 
the    electric    car 

in    its   present         £''' 
position.      In 

Electric  Climb 
Twin  Peaks 

the  last  two  or  three  years  it  has  picked 
up  wonderfully  in  the  matter  of  speed  as 
well  as  in  its  ability  to  negotiate  grades. 

ELECTRICALLY  OPERATED  GEAR 
SHIFT 

An  electrical  gear  shift,  which  may  be 
attached  to  any  sliding  gear  car  and 
make  it  possible  to  shift  the  gears  by 
merely  pressing  a  button  located  on  the 
steering  wheel,  is  something  to  arouse 
quite  as  much  interest  on  the  part  of 
motorists  as  did  the  electric  starter  when 

it  first  carne  out.  Such  a  system  is  now 
in  the  practical  stage  and  embodies  a 
button  for  each  speed  and  one  for  neutral. 
Its  use  dispenses  with  the  old  fashioned 
hand  lever  and  makes  it  unnecessary  to 
remove  the  hand  from  the  wheel  while 

driving.  The  desired  speed  change  may 
be  anticipated  before  the  clutch  pedal  is 
thrown  out.     An  important  point  is  the 

fact  that  the 

clutch  is  al- 

ways fully  disen- 
gaged and  the  gears 

return  mechanically 
to  the  neutral  before 

the  electric  gear  shift 
takes  place,  merely 

>y  the  act  of  push- 
ing the  pedal,  so  that 

it  is  impossible  to 
strip  a  gear.  This 
is  especially  con- 

venient for  women 

drivers. 

The  operation  is 
extremely  simple;  all 

that  is  necessary  is  to  push  the  button  for 
the  desired  speed,  push  out  the  clutch 
pedal,  when  the  gear  shift  will  take  place 
instantaneously,  the  gears  meshing  under 
ah  instantaneous  pressure  of  150  pounds. 
The  operator  can  wait  as  long  as  desired 
after  pushing  the  button  before  operating 
the  pedal  to  cause  the  shift  of  gears  and 
can  change  his  mind  and  push  as  many 
other  buttons  as  desired,  and  nothing 
happens  until  the  clutch  pedal  is  thrown 
on,  and  then  the  last  button  pushed  will 
be  the  speed  obtained.  There  is  a 
mechanical  interlock  on  the  buttons,  so 
that  two  cannot  be  depressed  at  once;  in 
other  words,  depressing  another  button 
releases  any  one  already  depressed,  and 
this  last  button  remains  depressed,  show- 

ing which  is  the  speed  that  will  take  place, 
and  it  also  remains  depressed  until  some 
other  one  is  pushed  down,  or  until  the 
speed  change  is  effected. 

The  mechanism  consists  simply  of  a  set 
of  solenoids,  one  for  each  speed.  These 
take  the  place  of  the  ordinary  hand  lever. 
Depressing  the  buttons  simply  makes  a 
connection,  so  that  when  the  clutch  is 
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Detail 
of 

Electric 
Gear 
Shift 

disengaged  to  its  limit,  and  by  its  motion 
connects  up  a  knife  switch,  current  is 

allowed  to  pass  through  the  proper  sole- 
noid momentarily.     The  first  motion  of 

the  clutch  pedal  allows  the  clutch  to  slip 
as  in  any  car.     The  next  part  of  this 
motion  mechanically  puts 
the  gears  in  neutral. 
When  it  is  pushed  to  the 
extreme  it  closes  the  knife 
switch     and    allows    the 
solenoid  to  mesh  the 

gears. 
An  ordinary  six  volt 

battery  is  sufficient  for 
operation,  the  current 
consumption  being  for 
each  shift  about  one 

three-hundredths  of  that 
consumed  in  starting  the 
motor  electrically. 
As  the  clutch  pedal 

can  be  moved  for  slipping 
the  clutch  and  only  en- 

gages the  knife  switch 

when  pushed  to  the  ex- 
treme, it  is  possible  to 

select  the  desired  speed 

beforehand,  slip  the' clutch  as  much  as  desired, 
or  coast  in  the  usual  man- 

ner, and  then  make  the 
gear  shift  at  any  time  by  simply  pushing 
the  pedal  to  the  limit. 

The  device  is  said  to  be  as  foolproof 
and  as  free  from  trouble  as  any  other  part 
of  a  modern  automobile. 

Steering 

Wheel Showing 

Electric 

Switch 

INCOME  FROM  SALE  OF  CHARG- 
ING CURRENT 

It  is  very  evident  that  the  one  field  of 
future  profit  and  increase  in  the  business 

of  central  stations  engaged  in  the  dis- 
tribution of  current  for  power  and  light, 

is  the  charging  garage  for  electric  vehicles. 

It  is  practically  the  most  "resultant," 
if  one  may  so  use  the  expression,  source 
of  income  of  any  tapped  by  generating 
stations.  Electric  vehicles  are  charged 

in  the  "wee  sma'  hours"  of  the  morning, 

Neutralizing  Cam  of  Electric  Gear  Shift 

from  one  to  six  or  so  when  there  is  no 

peak  load  and  the  load  in  service  would 
otherwise  be  at  its  lowest. 

The  wide-awake  central  station  man- 
agement is  very  much  alive  to  this  fact 

and  is  doing  all  possible  to  increase  the 
use  of  electric  trucks  and  wagons,  not  to 
mention  pleasure  vehicles  of  all  kinds. 
One  central  station  had  s$200,000  of 
income  from  this  charging  service  alone 
last  year. 

It  is  the  general  impression  that  before 
very  long  electrics  will  have  entirely 
taken  the  place  of  the  gasoline  and  horse 
wagons  for  delivery  purposes  in  all 
towns  and  cities.  They  arc  both  silent 
and  clean  and  make  good  time  with 
scarcely  any  wear  and  tear  from  frequent 
stopping. 
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SLEEP   IN   YOUR   CAR 

A  sleeping  place  that  is  quite  as  com- 
fortable as  the  accommodations  found  in 

the  average  hotel  has  been  designed  by 
an  inventor  in  Oakland,  Calif.,  and  in- 

stalled in  his  motor  car.     It  is  made  up 

piqued  if  she  knew  that  they  knew  that 

it  was  her  former  "disadvantage"  which 
now  gives  her  the  advantage. 

It  may  have  been  just  a  little  bit  mean 
of  her  husband  to  confide  to  his  next 

door  neighbor  (but  being  men  they  can't 
be  accused  of  talking  too  much  or  of 

An  Easy  Couch  Constructed  from  the  Cushions 

like  a  Pullman  berth  with  the  cushions 
of  the  automobile  for  the  mattress  and 

a  frame  of  his  own  design  to  bring  the 
parts  to  the  proper  level.  Only  five 
minutes  work  is  required  to  adjust  the 
frame  and  cushions,  and  then  with  a  pair 
of  blankets  and  linen  the  motor  tourist 

can  be  made  comfortable  for  the  night. 

ELECTRIC  RUNABOUT  FOR 

"  CONVENIENCE  SAKE  " 
The  woman  who  knows  that  she  has 

been  the  last  person  on  the  street  of  whom 
her  neighbors  would  be  the  least  bit 

envious  can't  help  but  feel  a  sort  of  subtle 
gratification  when  she  suddenly  discovers 
that  they  are  looking  at  her  out  of  the 
corners  of  their  eyes  as  she  glides  past. 

She  would  probably  be  just  a  little  bit 

"exchanging"  confidences)  that  he  had 
made  his  wife  a  present  of  that  electric 
runabout  because  she  was  just  a  little  too 
stout  to  enjoy  the  city  car  service. 

But  what  she  does  not  know  that  the 

neighbors  do  know  won't  lessen  her  enjoy- 
ment of  her  parlor  on  wheels,  and  what 

they  know  that  they  know  does  not 

lessen  their  admiration  of  their  neighbors' 
new  "calling  machine." 

PROPOSED  ELECTRIC  VEHICLE 

EQUIPMENT  SYNDICATE 

One  of  the  most  interesting  suggestions 
made  at  the  fourth  annual  convention  of 
the  Electric  Vehicle  Association  of  Ameri- 

ca, held  in  Chicago,  in  October,  was  that 
of  Mr.  Arthur  Williams,  the  then  presi- 

dent of  the  association.     It  was  to  the 
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effect  that  probably  the  best  way  to  bring 
about  an  immediate  and  great  increase 
in  the  sales  of  electric  trucks  and  delivery 
wagons  would  be  by  forming  an  electric 
vehicle  equipment  syndicate.  One  of  the 
difficulties  in  the  way  of  very  extensive 
purchases  by  merchants  and  other  power 
wagon  users  in  the  past  has  been  lack  of 
money  to  change  their  equipment  from 
the  ordinary  horse  vehicle  to  electric. 

An  equipment  trust  or  syndicate  spon- 
sored, say,  by  the  Electric  Vehicle  Associ- 
ation of  America,  and  based  on  the 

flotation  or  sale  of  equipment  bonds  or 
notes  would  enable  purchasers  to  buy 

their  electric  wagons  by  installment  pay- 
ments, the  equipment  notes  being  mort- 

gages on  the  vehicles  and  the  firms  or 
corporations  owning  the  wagons  being 
also  guarantors  of  the  securities.  It  is 

an  idea  well  worth  noting-. 

ENGLISH    WOMAN    ESTABLISHES 
A  GARAGE 

Miss  Alice  Hilda  Neville,  a  Worthing, 
near  Brighton,  England,  young  lady,  has 

set  the  seal  to  a  new  opening  for  enter- 
prising business  women  by  establishing 

a  successfully  conducted  garage.  More 
than  that,  she  is  so  enterprising  that  she 
gets  into  the  midst  of  things  herself  and 
washes  cars,  tinkers  with  differentials, 
arid  changes  tires  now  and  then. 

She  Gets  into  the  Midst  of  Things 

GARAGE  FOR  MILLIONAIRES' ELECTRICS 

The  most  elaborately  equipped  and 
probably  largest  garage  in  the  world 
devoted  exclusively  to  the  care  of  electric 
vehicles  is  located  at  Cottage  Grove 

Avenue  and  Fifty-first  Street,  Chicago. 

It  is  not  usually  termed  a  ' '  garage  "but 
"Fashion  Automobile  Station"  and  the 
first  word  of  its  name  indicates  the 

character  of  its  clientele.  Wealthy 
business  men  and  half  a  score  of  mil- 

lionaires keep  their  machines  on  call 
here  and  their  wives  and  daughters  in 
several  instances  have  electrics  for  their 

own  special  use  in  calling  and  shopping. 
In  fact,  so  thoroughly  has  the  electric 

demonstrated  itself  as  a  lady's  vehicle 
that  the  station  has  one  lady  attendant. 

"Many  automobile  men  tell  us  we  arc 
spending  too  much  money  for  the  ground 
for  our  station  in  this  high  class  neighbor- 

hood," said  H.  Salvat,  president  of  the 
concern,  "but  we  can  give  better  and 
more  prompt  service  by  being  located 

near  our  patrons." An  important  though  hidden  adjunct 
of  the  station  is  a  direct  line  of  cable 

between  the  station  and  a  power  house 
of  the  Commonwealth  Edison  Company. 
This  line  brings  into  the  station  direct 
current,  eliminating  the  use  of  rectifiers 
and  motor  generators.  Rheostats  for 
handling  the  charging  current  are  so 
arranged  that  a  battery  may  be  charged 
at  as  low  a  rate  as  one  ampere. 

To  all  appearances  save  for  outlets 
and  a  central  switchboard,  the  interior 
stands  out  as  a. structure  o(  concrete  and 

st  eel,  every  bit  of  the  wiring  being  enclosed 
in  pipe,  most  of  which  is  concealed  in 
concrete. 
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of  the  "Fashion  Automobile  Station' 

The  station  is  equipped  with  depart- 
ments to  handle  any  service  required  by 

the  electric  car  owner.  A  distiller  pro- 
vides water  for  flushing  the  batteries ,  there 

is  a  battery  repair  department,  an  up- 
holstering and  wOod  shop  section,  a  paint 

shop  and  a  machine  shop  equipped  with 
a  planer,  lathe  and  drill  press. 

The  massive  entrance  and  the  com- 
pleteness of  the  equipment  led  one 

patron  to  call  the  station  "a  palace  for 

electrics." 
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TESTING  A  FOUR-WHEEL  DRIVE 
TRUCK 

A  Duplex,  four-wheel  drive  motor 
truck  is  here   seen  performing  an 
almost  impossible  feat,  going  up  the 
steps  of  the  court  house 
at  Charlotte,  Mich.    The 
car  went  up  with  perfect 
ease    and    stopped    and 
was  then  backed  down 

as    easily    as    a    person 
would   lower   a   basket. 
This  was  a  most  severe 
test  and  one  which  was 

thought  impossible. 
The  Duplex  is  the  invention  of  Maurice 

Bollstrom  of  Battle  Creek  and  is  unlike 

any  other  truck  on  the  market.  It  is  a 
heavy  five  ton  truck  and  has  a  vertical, 
30  horsepower,  Hazard  engine,  placed 
under  the  seat  where  it  is  easily  accessible, 
and  also  a  sliding  gear  transmission. 
All  four  wheels  are  driven  simultaneously 
by  the  single  engine. 

A  Severe  Test 

THE  AUTOMOBILE  SHOWS 

When  at  midnight  on  January  10th  the 
New  York  exhibition  of  the  Fourteenth 
Annual  National  Automobile  Show 

closes,  a  swarm  of  workmen  will  invade 
the  Grand  Central  Palace  and  feverishly 
begin  the  stupendous  task  of  moving  a 
large  part  of  the  exhibit  to  Chicago. 
Exactly  fourteen  days  later  the  Chicago 
exhibition  will  open.  During  those 
fourteen  days  the  exhibits  of  manufac- 

turers taking  part  in  both  shows  will  be 
moved  in  a  body  from  the  Grand  Central 
Palace  in  New  York  to  the  Coliseum  and 

the  First  Regiment  Armory  in  Chicago. 
It  should  be  pointed  out,  however,  that 
the  two  shows  are  quite  distinct,  for  many 
of  the  Chicago  exhibitors  will  not  be  repre- 

sented at  New  York  and  vice  versa. 
But  there  are  scores  of  manufacturers 

who  will  be  at  both  places  and  when  it  is 

considered  that  ever}'-  manufacturer  will 
show  several  models,  not  to  mention  the 
numerous  companies  which  manufacture 

"little    brothers    of    the 

automobile ' '  and  automo- 
bile accessory  companies 

that  will  have   displays, 

it  is  easily  seen  that  the 

United  States  Express  Company,  which 
does  the  moving,  will  have  an  enormous 
trash  order. 

All  indications  tend  to  show  that  both 

exhibits  this  year  will  be  record  breakers. 
A  few  years  ago  the  New  York  exhibit  was 
housed  in  the  Madison  Square  Garden, 
but  this  year  that  historical  building 
could  not  house  one  half  of  it .  Four  entire 
floors  of  the  Grand  Central  Palace  will  be 

pressed  into  use  and  50,000  more  square 
feet  of  exhibition  flooring  will  be  used 
than  was  the  case  last  year ;  18,700  square 
feet  of  space  will  be  devoted  to  accessories. 

No  commercial  machines  will  be  ex- 
hibited this  year  in  New  York  but  an 

unusually  large  number  of  electrics  with 
the  latest  model  closed  bodies  will  be 
shown. 

It  is  expected  that  the  Chicago  show 
will  be  more  representative  than  the 
New  York  show  though  possibly  not  so 
extensive  as  to  the  number  of  cars  ex- 

hibited. The  decorations  of  the  Coliseum 

are  to  be  of  the  most  sumptuous  and  lav- 
ish description  with  fountains  and  hang- 

ings and  some  set  road  pieces  and  much 
good  music.  Samuel  Miles  will  be  in 
entire  charge  at  Chicago  and  in  part 

charge  in  New  York.  At  the  time  o\  go- 
ing to  press  full  details  concerning  either 

of  the  shows  were  not  to  be  had.  But  it 

may  be  stated  that  all  the  new  models  will 
be  to  the  front  and  not  an  electrical  de- 

vice will  be  missing. 
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BOSTON  TO  CHICAGO  IN  AN 
ELECTRIC  ROADSTER 

This  run,  from  Boston  to  Chicago  via 
New  York,  was  made  by  Colonel  Bailey, 
General  Manager  of  S.  R.  Bailey  &  Co., 

Amesbury,  Mass.,  to  prove  the  avail- 
ability of  the  electric  automobile  equipped 

with  an  Edison  battery  to  do  hard  serv- 
ice in  actual  touring.  The  car  used  was 

a  Model  F  roadster,  from  stock,  new  and 
untried.  It  was  equipped  with  a  G.  E. 

motor  and  a  60-cell,  A-6  Edison  Battery. 
Colonel  Bailey  was  accompanied  by  Mr. 
H.J.  Foote  of  the  company  as  a  travelling 
companion.  They  started  from  Boston 
on  October  14. 

The  trip  was  completed  with  no  acci- 
dent to  the  car  nor  failure  of  any  part. 

While  some  of  the  day's  runs  were  short 
and  the  speed  low,  they  were  as  far  and 
as  fast  as  other  cars.  The  car  was  mired 

some  four  times  during  the  trip,  but  came 
out  under  its  own  power  in  every  case 
but  one.  Many  gasoline  cars  were  passed 
on  the  road,  very  few  indeed  passed  the 
electric.  Colonel  Bailey  reports  that  had 
the  weather  conditions  been  fair,  the  ride 
would  have  been  a  pleasure  and  the  run 

could  easily  have  been  made  at  an  aver- 
age of  about  150  miles  per  day  at  good 

motoring  road  speeds. 
The  total  distance  covered  on  the 

route  was  1302.5  miles.  The  average 
running  speed  for  the  entire  distance  was 

17.8  miles  per  hour.  The  average 

speed  absorbing  all  road  stops  was -15,7 
miles  per  hour.  These  stops  included  not 
only  those  for  inquiring  the  way,  railroad 
gates,  etc.,  but  for  getting  arrested  arid 
going  to  court,  stopping  for  luncheon, 
changing  tire  chains,  etc. 

LIMOUSINE  SIDE   CAR 

The  accompanying  picture  illustrates 
another  step  in  the  manufacture  of  motor 
propelled  vehicles.  The  latest  novelty 
in  this  line  is  the  product  of  the  William- 

son people   of   Coventry,   England.     It 

Side  Car  with  Limousine  Top 

is  a  three  wheeled  motor  cycle  with  side 
carriage  capable  of  holding  two  passengers 
comfortably.  The  top  of  the  side  car  is 
collapsible,  but  when  in  place,  as  shown 
in  the  picture  forms  a  quite  satisfactory 
limousine  top. 
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ROADTOWN— A    NEW     KIND     OF 
CITY 

A  modern  skyscraper,  laid  on  its  side, 
with  the  pipes  and  wires  and  elevators 
running  horizontally  instead  of  vertically 
and  with  the  inhabitants  of  the  building 

tants  and  vacuum  for  vacuum  cleaners. 
There  will  be  wires  for  lighting,  telegraph, 

phonographic  opera  and  the  daily  oral 
newspaper. 

Roadtown  is  to  be  built  of  "poured" 
concrete — Edison's   system — and  it  will 

be  earthquake 

proof,   fire- proof,   sound 
proof    and 
germ  proof. 
All  the  trans- 

portation will 
be   conducted   down   in   the    basement, 
where  the  Boyes  monorail  will  be  used. 
The  monorail  is  a  noiseless  and  exceed- 

ingly swift  method  of  transportation. 
The  exhibit  is  to  be  built  in  exactly 

the  same  pattern  as  would  be  a  real  Road- 
town.  It  will  not  be  miles  in  length;  but 
it  will  be  of  sufficient  size  to  give  the  idea 
its  full  expression  and  to  test  its  practi- 
cabilitv. 

having  free  access  to  the  open  country 
that  surrounds  it — that  is  the  idea  of 
Roadtown,  which  will  be  one  of  the  most 
remarkable  exhibits  at  the  Panama- 
Pacific  International  Exposition  at  San 
Francisco  in  1915. 
Roadtown  is  the  invention  of  Edgar 

Chambless,  who  for  seventeen  years  has 
studied  the  problems  of  housing  and 
transportation.  The  result  of  his  study 
is  to  conceive  the  idea  of  a  town  that  is 
built  outwards  instead  of  upwards.  He 
took  the  idea  of  the  skycraper  and  used  it 

in  "another  direction."  Instead  of  trav- 
eling upwards  40  stories,  the  inhabitant 

of  Roadtown  will  travel  along  the  level 
terra  firma  as  many  as  a  hundred  or  even 
a  thousand  stories.  Roadtown  is  a  single 
line  of  houses,  superimposed  upon  three 
lines  of  railway,  one  on  top  of  the  other, 
two  stories  of  living  and  working  rooms 
above  ground,  a  continuous  promenade 
along  the  roofs,  and  gardens  and  country 
front  and  back,  all  the  way. 
The  arrangement  of  this  prolonged 

municipality  provides  for  the  piping  of 

water,  gas,  steam  for  heating,  disinfec- 

THE  ANSERFONE 

An  instrument,  which  will  answer  a 
telephone  and  record  messages  in  the 
absence  of  the  subscriber  has  recently 
been  invented  by  Harry  Legar,  of  Chi- 

cago, upon  which  he  has  applied  for  a 

patent. If  the  subscriber  has  left  his  office,  and 

his  telephone  should  ring,  this  inven- 
tion, called  the  Anserfone,  would,  with 

the  use  of  a  phonograph,  announce — 
"This  is  the  Anserfone.  Mr.  Blank  is 

not  in  at  present,  but  if  you  speak  dis- 

tinctly your  message  will  be  recorded." 
Another  phonograph  apparatus  is  then 

automatically  put  into  action  and  the 

caller's  message  is  recorded. 
A  number  of  messages,  depending  on  the 

length,  can  be  recorded  on  this  one  record. 
Upon  the  return  of  the  subscriber  lie 

sets  the  phonograph  in  operation  and 
listens  to  the  messages  which  have  come 
in  during  his  absence. 

It  is  estimated  that  the  cost  of  such  an 

equipment  would  be  so  low  as  to  permit 

of  its  use  on  any  subscriber's  telephone. 
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Gyratory  Sand  Riddle Motor  Operated  Clam  Shell  Bucket Back  Geared  Motor 

NEW  WAYS  OF  USING  ELECTRICITY 

GYRATORY  SAND  RIDDLE 

To  the  foundryman,  well  riddled  sand 
is  not  the  only  thing  he  considers,  but 
he  takes  into  account  the  time  required 
to  get  this  sand  ready. 

The  gyratory  riddle  uses  an  electric 
motor  in  place  of  hand  power  and  with 
one  man  shoveling  will  prepare  about 
ten  times  more  sand  than  one  man  can 
make  ready  by  hand.  The  riddle  is 
portable,  weighing  less  than  100  pounds, 
and  is  arranged  —  motor  and  all — in  a 
frame  which  can  be  suspended  from  a 
cross  beam  or  crane  hook  and  if  desired, 

right  over  the  flask  being  filled. 
The  motor  is  installed  at  the  upper  part 

of  the  frame  and  is  geared  to  a  vertical 
shaft,  at  the  lower  end  of  which,  and  at 
some  distance  above  the  sieve,  is  a  sector 

shaped  weight  which  it  whirls  inside  a 
circular  band.  This  action  imparts  a 

gyratory  motion  to  the  sieve  at  the 
bottom  through  which  the  sand  is 
screened.  Current  may  be  taken  from 
the  ordinary  lamp  socket. 

CLAM  SHELL  BUCKETS 

A  dirt,  coal  or  rubbish  bucket,  the  jaws 
of  which  are  opened  and  closed  by  an 
enclosed  motor  and  foolproof  mechanism 
on  the  framework  of  the  bucket,  is  shown 
in  the  illustration .  Through  a  waterproof 
cable,  current  is  conveyed  to  the  motor 
and  the  operation  of  the  bucket  is  con- 

trolled. The  smallest  bucket  made 

picks  up  three-quarters  of  a  cubic  yard. 
Others  are  made  in  larger  sizes. 

The  operation  of  the  bucket  is  simple. 
Throwing  the  controller  handle  on  the 
end  of  the  cable  one  way  closes  the 

bucket,  the  motor  stopping  automatic- 
ally when  the  operation  is  completed. 

Reversing  the  lever  opens  the  bucket. 
An  automatic  take-up  reel  cares  for  the 
cable,  taking  out  of  the  way  any  slack 
due  to  the  movements  of  the  bucket. 

BACK  GEARED  MOTORS 

There  are  two  ways  of  obtaining  slow 
speed  from  motors:  either  by  using  a 
larger  and  more  expensive  frame  wound 

for  slow  speed  and  proportionately  small- 
er power,  or  by  employing  a  motor  of 

standard  speed  and  securing  the  reduc- 
tion by  means  of  a  back  gear. 

The  illustration  shows  a  motor 

equipped  with  a  back  gear  operating  a 
four-cone  pulley  of  a  drill  press,  this  being 
only  one  of  many  applications  of  this  idea. 

These  motors  are  well  adapted  for 
direct  connection  to  apparatus  which 
requires  slow  speeds.  They  may  be 
connected  directly  to  the  countershaft 

or  by  gears  or  belts. 
When  cone  pulleys  are  used  on  the 

countershafts  of  these  motors  they  will 
operate  machine  tools  at  variable  speeds 
without  the  use  of  any  additional  counter- 
shaft. 
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Domestic  Electric  Refrigerator Take-up  and  Pay-out  Wire  Reel Double  Signal  Horn 

"  DOMELRE  " 
The  word ' '  Domelre  "  is  a  contraction  of 

"domestic,"  "electric"  and  "refrigera- 
tor," and  is  applied  to  a  household  re- 

frigerator recently  placed  upon  the  mar- 
ket, in  which  electricity  is  used  to  produce 

cold.  The  electric  motor  and  cooling 
machine  are  placed  on  the  top  of  the 

refrigerator.  The  interior  of  the  refrigera- 
tor is  divided  into  compartments  where 

the  temperature  varies  from  that  neces- 
sary to  make  ice,  to  a  temperature  in 

which  milk,  cream,  cheese  and  other 
foods  may  be  kept  without  danger  of 
freezing. 

In  average  weather  the  machine  must 
run  only  a  couple  of  hours  in  the  morning 
and  a  couple  of  hours  more  in  the  even- 

ing. The  maid  turns  the  current  on  the 
first  time  she  has  occasion  to  open  the 
refrigerator  and  turns  it  off  again  when 
it  gets  cold  enough.  In  the  evening  the 
machine  is  switched  on  when  the  re- 

frigerator is  used  at  dinner  time  and 
turned  off  again  later  in  the  evening.  It 
is  possible  to  make  the  same  temperature 
produced  by  ice,  at  much  less  than  ice 
costs,  proper  temperature  for  cold  storage 
at  about  half  the  cost  of  ice,  or  real  cold 
at  about  the  normal  cost  of  ice. 

TELEGRAPH  AND  TELEPHONE 
WIRE  REEL 

The  Eichoff  reel  for  handling  wire  on 
the  line  requires  only  one  man  to  do  the 
work  which  ordinarily  takes  the  labor  of 
from  three  to  five  men. 

The  reel  is  made  to  take  up  or  pay  out 

wire.  It  is  mounted  upon  a  framework 
with  convenient  handles  for  carrying  it 
from  place  to  place.  The  disk  itself  is  of 
galvanized  sheet  steel.  The  arms  of  the 
reel  are  adjustable,  so  that  a  coil  of  wire 
may  be  readily  taken  off  or  put  on  the 
reel.  In  the  illustration  the  reel  is  shown 

set  up  at  a  pole,  the  operator  taking  up 
wire  with  it.  A  brake  upon  the  hub 
adjusts  the  tension  on  the  wire  leaving 
the  reel,  while  a  stop  pin  enables  the 
operator  to  hold  the  reel  at  any  point. 
A  number  of  reels  can  be  fastened  to  the 

sides  of  an  ordinary  truck,  which  leaves 

the  platform  of  the  truck  for  linemen's 
supplies  and  tools. 

COMBINATION  BULB  AND 
ELECTRIC  HORN 

Something  new  in  automobile  and 
motor  boat  horns  is  a  combination  of  the 
electric  and  bulb  models.  The  wind 

portion  of  the  horn,  to  which  the  bulb 
tube  is  attached,  is  placed  directly  below 
the  funnel,  the  electric  device  being 
located  at  the  rear  end  of  the  horn.  This 
horn  thus  enables  the  use  of  either  signal 
and  but  little  additional  space  occupied 
by  the  device.  The  electrical  part 
operates  on  six  volts,  the  normal  voltage 
of  three  cells  of  storage  battery  or  on  six 
cells  of  dry  battery. 

The  horn  is  finished  in  Japan  —  baked 
on  —  with  nickel  throat  or  special  brass 
finish  as  desired.  One  of  the  most  at- 

tractive features  of  the  horn  besides  it 

double  signal  is  the  clear,  deep  and  pleas- 

ing note  which  it  (.-mils. 
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DIE  SINKING  WITH  ELECTRIC 
HAMMER 

Energized  with  power  from  a  one- 

eighth  horsepower  motor,  the  die  sinker's 
hammer  illustrated  strikes  2,000  blows  a 
minute.  The  power  is  carried  from  the 
motor  to  the  hammer  through  a  flexible 
shaft  no  larger  than  that  used  by  the 
dentist. 

The  hammer  can  be  used  on  stone 
work  also  and  is  adjustable  so  that  a 
heavy  or  light  blow  can  be  obtained  at 
will.  For  stone  work,  the  motor  is 
equipped  with  a  carrier  which  goes  over 
the  shoulder  and  around  the  waist  of  the 

operator. 
The  value  of  this  outfit  in  the  tool  room 

is  appreciated  by  the  man  who  is  sinking 
the  dies.  Much  of  the  time  required  to 
work  out  a  die  with  a  hand  tool  can  be 

saved  with  this  outfit.  Sinking  dies  is  an 
expensive  proposition  at  best.  It  is  not 
the  cost  of  the  high  grade  steel  alone 
used  in  making  dies  that  represents  their 
value,  but  the  time  required  to  sink  them. 

BETTER  PICTURES  IN  LESS  TIME 

The  photographer  need  no  longer  rely 
upon  outside  light  for  making  prints,  if 
his  studio  is  equipped  with  electricity. 
The  Ingento  rapid  printer  uses  six 

incandescent  lamps  within  the  cabinet, 
which,  when  in  a  semi-vertical  position, 
automatically  places  each  exposed  print 
in  a  detachable  receiver.  This  does  away 
with  one  handling  of  the  print  and  saves 
time. 

The  cabinet  is  mirror  lined,  the  dis- 

tribution of  light  being  such  that  dodg- 
ing, vignetting,  etc. ,  can  be  done  with  little 

trouble.  Negatives  8  by  10  or  smaller 
are  handled  by  the  apparatus. 

PREVENTS  "  STEAMED  " WINDOWS 

While  the  electric  fan  is  doing  good 
service  in  keeping  show  windows  clear  of 
condensed  moisture  during  cold  weather, 
by  sending  a  current  of  warm  air  against 
the  glass,  inventors  are  seeking  something 
still  better. 

A  device  of  English  make  is  here 
illustrated.  The  heater  is  made  up  in 
the  shape  of  a  heating  tube  which  can  be 

installed  in  a  few  minutes  along  the  bot-  • 
torn  of  each  pane  and  a  flexible  cord  and 
plug  serve  to  connect  up  to  an  ordinary 
lamp  socket.  These  tubes  are  made  in 
any  length  up  to  eight  feet,  and  the 
heater  consumes  very  little  current. 
Another  point  is,  that  the  tube  heater 
takes  up  hardly  any  room  and  does  not 
interfere  with  the  goods  in  the  window. 
It  is  also  cheap,  so  that  it  is  likely  to  be 

applied  extensively  when  once  its  ad- 
vantages become  known.  The  inventor 

of  this  device  is  Harry  Moss,  116  Horton 
Grange  Road,  Bradford,  England. 

THE  "  EASY  "  MOTOR  WASHER 
"Air  and  suds  "  without  friction  are  the 

cleansing  elements  which  electric  power 
applies  in  the  modern  Easy  motor  washer. 

The  copper  suction  basins  shown  here, 
within  the  tub,  are  automatically  adjust- 
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Easy  "  Motor  Washer Revolving  Head  Receptacle Refillable  Fuse  Shell 

ed  to  the  size  of  the  washing.  These 
basins  work  up  and  down,  forcing  the 
water  through  the  clothes  and  sucking 
it  back  again,  turning  automatically  at 
the  top  of  each  revolution  for  a  new 
position  on  the  downward  movement. 
The  tub  is  24  inches  in  diameter  and  18>2 
inches  high  and  of  20  ounce  cold  rolled 
copper. 

The  water  discharge  is  threaded  for 
Gonnecting  to  the  sewer  system  or  is 
equally  convenient  to  discharge  into  a 
pail  or  open  drain. 

The  weight  of  the  machine  complete 
with  the  motor  is  about  130  pounds.  It  is 

mounted  on  roller-bearing,  rust-proof 
casters  of  the  right  size  for  convenient 
wheeling  about  the  floor,  empty  or 
loaded. 

The  finish  on  the  steel  and  iron  parts 
is  black  enamel,  a  smooth  black  surface, 
thoroughly  protecting  the  parts  against 
rust  —  easy  to  clean  and  keep  clean. 

REVOLVING  HEAD  RECEPTACLE 
An  innovation  in  receptacle  construc- 

tion is  here  shown  in  the  ' '  revolving  head 
receptacle"  which  is  equipped  with  fuses 
and  receptacles  and  particularly  designed 
for  service  in  shops  where  electrical  tools 
are  employed. 

A  set  of  conductor  rings  makes  connec- 
tion within  the  metal  casing  to  the  recep- 

tacles and  the  head  is  pivoted  so  that  it 
revolves  freely. 

As  ordinarily  installed  the  head  is 
supported  on  a  cast  iron  base,  mounted 

upon  a  three  inch  pipe,  the  location 
being  such  as  to  reach  the  greatest  num- 

ber of  electrical  tools  and  appliances. 
The  illustration,  however,  shows  the  head 
fastened  to  an  upright  post  by  a  malleable 
iron  bracket.  A  distinctive  advantage 
which  the  head  has,  is  the  removal  of 
all  temporary  wires  out  of  the  way  as  soon 
as  the  tools  with  their  connecting  cables 
are  put  away  after  use  in  a  crowded  shop. 

REFILLABLE  FUSE  SHELLS 

Enclosed  fuses  in  both  plug  and  car- 
tridge types  are  more  largely  used  than 

the  open  link  fuse  in  light  and  power 
service.  The  fact  that  the  enclosing  car- 

tridge casing  is  destroyed  on  the  ordinary 
cartridge  fuse  has  led  to  much  experi- 

menting to  produce  a  refillable  cartridge 
shell. 

The  illustration  shows  a  Daum  refilla- 

ble cartridge  fuse.  The  shells  are  vulcan- 
ized fiber  tubes  fitted  at  the  ends  with 

removable  caps  screwed  on.  To  refill  the 
fuse,  the  caps  are  removed  and  the  proper 
size  of  fuse  wire  fastened  under  the 

washers  inside  the  cap  or  T  shaped  screw 
head  and  the  contact  is  tightened  by 
screws  passing  through  the  ends  of  the cap.    

Lifting  a  wire  nail  from  the  floor  and 
driving  it  to  the  head  into  a  board  in  the 
ceiling  eight  feet  above  is  one  of  the  freak 
stunts  of  a  bolt  of  lightning,  reported 
from  the  Davis  log  hotel  at  Brighton,  near 
Salt  Lake  City. 



Electrical  Men  of  the  Times 
H.   D.   CRITCHFIELD 

Harry  Dixon  Critchfield  is  a  lawyer  by 
profession,  and  a  telephone  man  from 
choice.  Admitted  to  the  bar  in  1889,  he 

barely  had  time  to  swing  his  shingle  be- 
fore enthusiastic  clients  came  thumping 

up  the  stairs  to  his  office  for  counsel,  the 
object  being  to  establish  an  independent 
telephone  system  for  Mt.  Vernon,  Ohio. 
The  law  has  had  compensations  for  Mr. 
Critchfield  ever  since,  but  before  he  had 

10 

finished  with  his  independent  telephone 
clients  he  joined  with  them. 

In  that  early  beginning,  Mr.  Critch- 
field saw  opportunities  that  could  not  be 

matched  by  a  legal  career.  The  idea  of 
competitive  telephone  service  was  sen- 

sible. It  was  a  brand  new  idea  and  re- 
quired a  discriminating  mind  to  grasp  its 

importance.  Mr.  Critchfield  pinned  his 
faith  to  the  idea. 76 
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In  1896  he  was  elected  secretary  of  the 

Ohio  Independent  Telephone  Associa- 
tion. The  following  year  he  was  chosen 

chairman  of  the  constitutional  committee 

at  the  organization  of  the  Independent 
Telephone  Association  of  the  United 
States.  The  name  of  this  organization 
has  been  changed  frequently,  but  the 
constitution  stands.  Mr.  Critchfield  has 
been  a  member  of  the  advisory  board,  or 
a  member  of  the  executive  committee  of 
the  association  ever  since  it  was  founded. 

He  was  general  counsel  of  the  association 
for  five  years  after  its  organization. 

This  isn't  a  review  of  the  struggles  and 
hardships  of  independent  telephony.  Men 
who  were  seriously  engaged  in  the  early 
problems  of  the  industry  are  still  finding 
others.  Men  who  were  on  the  firing  line 
with  Mr.  Critchfield  in  the  earlier  days 
know  how  valuable  were  his  services,  how 
long  were  his  hours  and  how  short  was 
his  pay.  But  unmindful  of  this,  they 
were  paving  the  way  for  a  still  larger  per- 

formance for  him.  This  came  with  his 

association  in  the  preparation  of  the 
famous  Berliner  patent  cause,  the  result 
of  which  made  possible  the  use  of  the 
modern  telephone  transmitter.  The 

great  development  of  competitive  teleph- 
ony practically  dates  from  the  favor- 
able decision  of  the  Berliner  case. 

In  1898  Mr.  Critchfield  removed  from 

Mt.  Vernon  to  Cleveland,  where  he  be- 
came general  counsel  for  the  Everett- 

Moore  syndicate.  He  was  thus  active  in 
the  development  of  telephone  properties 
in  Cleveland,  Columbus  and  Dayton,  in- 

cluding the  United  States  Long  Distance 

Company  and  its  far-reaching  system, 
besides  many  smaller  properties. 
He  came  to  Chicago,  December,  1901, 

as  general  counsel  for  the  Automatic 
Electric  Company,  then  in  process  of 
organization.  In  the  following  years, 
while  he  was  associated  with  it,  the  com- 

pany installed  its  equipment  at  Colum- 
bus and  Dayton,  Ohio;  Grand  Rapids, 

Mich.;- Los  Angeles,  Cal.;  Lincoln,  Neb.; 
Sioux  City,  Iowa;  Wilmington,  Del.;  and 
many  other  places. 

H.  D.  Critchfield  is  a  big  man,  as  big 
men  are  measured.  He  stands  more  than 

six  feet,  and  weighs  more  than  200 
pounds.  He  looks  you  straight  in  the  eye. 
His  eyes  are  his  peaceful  levelers.  If  he 
has  any  hobby  f  it  is  the  automatic  system 
of  telephony;  but  should  the  subject  of 

"dogs"  be  mentioned,  particularly  the 
Gordon  setter,  Mr.  Critchfield  can  readily 

prove  that  though  "dogs  is  dogs,"  the 
Gordon  setter  is  more.  One  cannot  talk 

long  with  him  without  finding  that  he 

has  a  longing  for  the  frontier,  which  per- 
haps has  something  to  do  with  his  rugged, 

alert,  right-from-the-shoulder,  direct  way 
of  doing  things  for  the  land  of  his  dreams, 
"the  rock-ribbed  West  where  men  are 
ruled  by  conscience  and  not  controlled 
by  convictions;  where  success  is  not  so 

much  in  a  situation  as  it  is  in  you."  You 
would  guess  he  never  had  need  of  a 
physician,  but  severe  sickness  put  him 
out  of  the  running  in  1903.    In  December, 
1908,  he  was  elected  general  counsel  and 

assistant  to  the  president  of  the  Inter- 
national Independent  Telephone  Associa- 

tion, a  position  he  retained  until  June  15, 
1909.  The  International  Association 

offered  Mr.  Critchfield,  during  his  short 
incumbency,  the  best  opportunity  he  had 
ever  had.  His  time  was  wholly  given 
over  to  defeat  the  efforts  of  the  Chicago 
Telephone  Company  to  purchase  the 
telephone  rights  of  the  Illinois  Tunnel 
Company.  He  did  that.  To  his  untiring 
energy  in  this  crisis,  Chicago  became 
competitive  territory  for  telephony. 

From  the  moment  Mr.  Critchfield  en- 
gaged himself  with  telephone  men,  he  has 

been  active  in  shaping  the  policies  of 
competitive  interests.  His  particular 

attention  has  been  devoted  to  organiza- 
tion and  legislative  matters,  but  he  takes 

greatest  pride  in  his  work  before  the  Chi- 
cago council  telephone  committee,  which 

ultimately  reached  a  conclusion  that  the 
telephone  a  Horded  desirable  qualities  as 
a  competitive  agent. 

H.  D.  Critchfield  was  born  on  a  farm 

in  Knox  County,  Ohio,  near  Mt.  Vernon, 
February  15.  L862. 
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THE  NEW  YEAR'S  SPREAD 
Ethel's  box  has  come  at  last !  The  long 

delayed  holiday  box  was  delivered  on 

New  Year's  Eve  and  the  good  word  flew 
about  as  a  winged  message  among  the 
girls  who  had  been  compelled,  for  various 
reasons,  to  spend  their  holiday  time  at 
school.  Such  shrieks  of  joy  as  Ethel 
unpacked  the  box  and  drew  forth  the 
mysterious  packages  one  by  one!     Was 

there  ever  such  a  wonderful  box  of  gifts 
or  such  welcome  presents! 

"An  electric  chafing  dish,  a  coffee 

percolator  and  an  electric  grill,"  cried 
the  assembled  girls.  "What  fun  we  will 
have  and  what  feasts!" 

"A  party  on  New  Year's  night,  every- 
body invited,"  cried  Ethel  as  she  waved 

a  long  handled  spoon.     "Beth,  get  the 

Mirth  Reigned  the  Next  Night  in  Ethel's  Room 

1078 
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supplies;  Mame,  help  pick  up  this  paper 
and  let  us  all  tidy  up  the  room  and 

gather  here  to-morrow  night." 
Mirth  reigned  the  next  night  in  Ethel's 

room.  The  hostess  stirred  up  a  rarebit 
in  the  new  chafing  dish.  Beth  made  the 
coffee,  while  Mame  toasted  crackers. 
When  they  had  enjoyed  the  spread,  Ethel 
remarked: 

"Considering  what  an  improvement 
this  new  electric  set  is  over  the  old  chafing 
dish,  I  shall  now  offer  a  prize  to  the  girl 
who  can  tabulate  the  good  points  of  these 

beautiful  electric  utensils." 
"No  heat  wasted,"  suggested  Nell  who 

had  intently  followed  all  of  the  opera- 
tions. 

"Heat  can  be  obtained  at  a  moment's 
notice,"  said  Beth. 

"The  cooking  apparatus  is  portable 
and  can  be  brought  into  my  room," 
suggested  Mame,  "to-morrow  night." 

"No  dirt  to  accumulate  on  the  cooking 
utensils  and  therefore  no  awful  times 

washing  up,"  remarked  practical  Peg. 
"But  best  of  all,"  said  Ethel,  "is  the 

safety  feature.  I  had  an  awful  accident 
with  my  old  chafing  dish  at  home  and 
mother  said  I  should  not  bring  it  with  me 
when  I  came  to  school.  In  fact,  it  was 
thrown  on  the  ash  heap  after  the  spirit 

lamp  upset  and  I  burned  my'hand  trying 
to  put  out  the  blaze.  Mother  said, 

'  Maybe  Santa  Claus  will  remember  you 
with  a  new  chafing  dish  in  which  safety 

is  the  first  big  advantage. ' " 

WHERE  HOMES  ARE  ELECTRI- 
CALLY HEATED 

The  Minidoka  project  in  Idaho  is  one 
of  the  largest  works  of  the  United  States 
Reclamation  Service.  It  involves  the 

reclamation  of  132,000  acres,  the  estab- 
lishment of  four  new  towns,  three  of 

which  are  government  towns  and  2,000 
farms. 

The  little  towns  of  Rupert,  Hcyburn 
and  Burley  now  adorn  a  landscape  that 
was  merely  a  desolate  desert  five  short 
years  ago.    A  sage  brush  desert  has  been 

transformed  into  a  habitable  region  pre- 
senting the  appearance  of  a  prosperous 

community. 

Best  of  all,  the  homes  are  well  lighted 
and  heated  with  electric  current,  power 
being  furnished  from  the  Minidoka  dam, 

at  the  remarkably  low  rate  of  one-third 
cent  per  kilowatt  hour. 

The  farms  are  from  40  to  80  acres  in 
area  and  the  products  are  wheat,  oats, 
sugar  beets,  potatoes,  apples  and  small 
fruits.  A  railroad  through  the  project 
connects  the  farms  with  the  markets  of 

the  world.    An  encouraging  feature  is  the 

Cozy  Bungalow  Lighted  and  Heated  by  Electricity 

growth  of  co-operative  spirit  among  the 
farmers.  They  are  organized  for  the 

special  purpose  of  marketing  their  prod- 
ucts and  for  social  benefit.  A  special 

advantage  is  the  cheap  power  which  the 
government  develops  at  the  great  Mini- 

doka dam. 
Rupert  is  located  in  the  center  of  an 

irrigated  tract  on  two  lines  of  railroads, 
and  gives  promise  of  becoming  a  town  of 
considerable  size  and  importance.  It  is 
built  around  a  central  park  and  its  wide 
streets  are  already  shaded  with  attrac- 

tive trees.  .  Many  of  the  business  houses 

and  residences  are  lighted  and  healed  In- 
electric  current,  and  in  many  of  the 
homes  the  cooking  is  done  by  electricity, 
from  the  government  power  plant. 
Rupert  already  1  .oasis  a  825.000  high 
school. 

"Fate  cannot  harm  me  I  have  dined 

today." 



My  Electric  Party 
BY  MRS.  HENRY   GOLDWATER 

Last  Christmas  my  supposedly  adoring 
relatives  were  gently  advised  that  I  would 
be  pleased  only  with  the  various  and 

sundry  cooking  devices,  toaster,  percola- 
tor, chafing  dish  and  other  things  of  that 

nature.  The  result  was  a  regular  elec- 
trical shower,  or  should  I  more  properly 

say  electrical  storm? 
Naturally  I  was  most  anxious  to  dis- 

play all  my  treasures  at  the  first  opportu- 
nity and  decided  to  give  an  electrical 

party  to  a  select  company  of  intimates. 
As  Franklin  is  always  associated  in  our 

minds  with  electricity,  what  more  appro- 
priate than  to  entertain  on  his  birthday, 

January  seventeenth? 
The  house  that  evening  was  enlivened 

with  red  and  white  kites,  interspersed 

with  the  odd  shaped  and  elaborate  Jap- 
anese kites  and  strings  of  electric  lights, 

also  red  and  white. 

Shortly  after  the  assembling  of  the 
guests  I  put  my  electric  fan  on  a  pedestal 
at  one  end  of  the  room  and  set  it  going, 
then  I  gave  each  person  a  handful  of 
strips  of  lightest  tissue  paper.  These 
were  to  be  set  floating  before  the  fan,  the 
participants  following  one  another  in 
rapid  order.  After  each  had  floated 
out  his  bit,  a  ticket  was  given  to  the  one 
whose  slip  went  farthest.  Then  each 
one  tried  again.  The  game  proved  a 
jolly  one,  but,  as  soon  as  the  players 
seemed  to  tire,  the  tickets  were  counted 

and  a  copy  of  "  Poor  Richard's  Almanac  " 
given  to  the  holder  of  the  greatest  num- 

ber of  tickets. 
Next  all  were  put  to  shuffling  around 

on  the  rugs  to  develop  static  electricity, 
and  to  test  it  by  touching  fingers  to  other 

people's  cheeks.  Two  of  us  were  secretly 
supplied  with  pins  and  gave  a  tiny  prick 
now  and  then  to  those  we  met,  eliciting  a 

little  scream  and  an  "I  felt  one  then!" 
Picking  coins  out  of  a  bowl  of  water  in 

which  the  poles  of  an  induction  coil  had 
been  placed  drew  forth  shrieks  of  laughter. 

At  supper  time  all  were  lined  up  in 
front  of  the  dining  room  doors.  The 
lights  were  switched  off  and  the  doors 
were  opened  showing  only  blackness. 
Suddenly,  just  opposite,  the  word 
"Franklin,"  blazed  out  and  a  zigzag 
streak  of  lightning  flashed  above  it; 
again  all  was  darkness,  and  once  again 
the  word  and  the  flash  appeared.  The 
spectators  were  delighted  and  clamorous 
for  an  explantion  after  the  lights  were 
turned  on  in  the  room.  The  matter  was 

simple  enough.  A  very  large  shallow 
box  of  pasteboard  had  been  covered  with 

black  paper,  the  word  "Franklin"  and 
a  zigzag  lightning  streak  cut  out  of  the 
front.  The  box  was  then  fastened  to  the 
wall  and  a  powerful  bunch  of  electric 
lights  placed  in  the  box,  so  arranged  that 
they  could  be  flashed  on  and  off  by  a 
switch. 

My  dining  table  was  open  to  its  greatest 
capacity  and  set  with  doilies  and  my  new 
electric  cooking  appliances.  For  decora- 

tion I  used  only  red  toy  balloons,  one  for 

each  guest,  tied  down  to  large,  old  fash- 
ioned keys.  The  effect  was  very  unusual 

and  attractive,  and  later  we  had  balloon 
fights  and  other  joyous  sports. 

The  name  cards  were  small  kites  of 
white  cardboard  with  red  edges,  red  paper 
strips  to  simulate  braces,  and  red  crepe 
paper  tails.  Each  kite  bore  a  quotation 

from  "Poor  Richard's  Almanac." 
While  we  were  being  seated,  supplies 

were  brought  on  and  some  of  the  guests 
put  to  work  cooking  the  supper.  Welsh 
rarebit  in  the  chafing  dish,  coffee  in  the 
percolator,  panned  oysters  in  the  saute 
pan  and  crackers  on  the  toaster  were 
soon  sending  out  stimulating  odors. 
Meanwhile  all  were  supplied  with  pencils 

and  paper  and  requested  to  write  limer- 
icks on  something  electrical  or  containing 

a  pun  on  an  electrical  term  or  terms. 
The  prize,  a  little  electric  appliance  to 

heat  the  water  in  which  it  is  immersed, 
1080 
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was  voted  to  the  writer  of  the  following 
verse : 

There  once  was  a  gay  young  "spark," 
Who  loved  joy  rides  in  the  dark. 
When  he  blew  out  his  plug 

That  stopped  his  chug-chug, 
And  put  an  end  to  his  lark. 

LADIES  WILL  NOW  CARRY  LAN- 
TERNS 

The  accompanying  cut  illustrates  one 

of  the  most  recent  adaptations  of  minia- 

ture Mazda  lamps.  A  woman's  leather 
handbag  is  equipped  with  a  concealed 
interior  pocket  holding  a  slender  cylindri- 

cal battery  which  operates  a  flashlight 

Handbag  Flash  Lamp 

lamp.  The  lamp  is  set  flush  with  the 
surface  of  the  leather  and  when  not  in  use 

is  concealed  by  a  circular  metallic  cover. 
The  cover  is  pivoted  and  automatically 

lights  the  lamp  when  opened  and  ex- 
tinguishes it  when  closed. 

This  novelty  is  meeting  with  favor 

among  theater-goers  for  reading  programs 
between  the  acts.  Many  other  uses  sug- 

gest themselves,  such  as  finding  lost  arti- 
cles in  the  dark,  finding  keyholes,  etc. 

"WHAT   IS   HOME" 
A  few  years  ago  a  London  magazine 

sent  out  one  thousand  inquiries  on  the 

question:  "What  is  home?"  Eight  hun- 
dred replies  were  received  out  of  which 

the  following-  gems  were  carefully  se- lected : 

"Home — a  world  of  strife  shut  out,  a 
world  of  love  shut  in." 

"Home — the  place  where  the  small  are 
great,  and  the  great  are  small." 
"Home — the     father's     kingdom,     the 

mother's  world  and  the  children's  para- 

dise." 

"Home — the  place  where  we  grumble 
the  most  and  are  loved  the  best." 
"Home — the  center  of  affection  round 

which  our  hearts,  best  wishes  twine." 
"Home — the  place  where  our  stomachs 

get  three  meals  a  day  and  our  hearts  get 

a  thousand." 
"Home — the  place  on  earth  where  the 

faults  and  failings  of  humanity  are  hid- 

den under  the  sweet  mantle  of  charity." 
"Never  worry  your  food;  let  it  cook 

out  its  own  salvation." 
"The  cunning  manipulation  of  three 

or  four  common  articles  of  the  domestic 

cupboard  will  often  give  surprising  re- 

sults." 

"Women  are  never  out  of  place  in 
connection  with  the  good  things  of  the 

table." 
DISHES   OF   THE   ORIENT 

The  favorite  dishes  of  the  Orient  are 

rapidly  becoming  favorite  dishes  of  the 
Occident.  This  is  especially  true  of 
Chinese  dishes.  The  glamour  thrown 
about  them  by  the  mystery  of  their  origin 
and  the  still  greater  mystery  of  the 
combinations  used  in  their  preparation, 
adds  a  zest  of  which  even  the  most 

skeptical  is  conscious.  While  this  mys- 
tery causes  a  natural  hesitation  on  the 

part  of  the  person  who  tastes  for  the 
first  time,  still  when  he  has  once  tasted 
he  is  sure  to  taste  again,  and  soon  he, 

too,  falls  under  the  spell.  He  acknowl- 
edges that  these  Chinese  dishes  possess 

an  intangible  something  that  no  other 
cooking  can  approach.  Then  he  wonders 
how  they  are  made,  and  whether  it  is 
possible  to  prepare  them  in  the  home. 

A  dinner  served  in  Chinese  style  would 

begin,  for  instance,  with  a  dish  of  pre- 
served Cum  Quats,  a  dish  of  tiny  Chinese 

rice  cakes  and  salted  ( Chinese  almonds  and 
unlimited  Chinese  tea.  The  diners  relax, 

converse  and  leisurely  enjoy  the  sweets, 

the  nuts,  the  quantities  of  lea  -thus  pre- 
paring Eor  the  heavier  dishes  which 

follow.      Chinese  Cookery. 
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THE  TWIN  GLOWER 

"Yes,  we  live  in  the  home  electrical 
and  we  like  it  too.  Every  night  before 
we  go  to  bed  we  toast  our  toes  and  warm 
our  hands  by  the  little  twin  glower.  Once 
when  we  were  making  a  snow  man  out 
in  the  yard,  old  Jack  Frost  bit  us  on  the 
nose  and  we  cried.  Then  our  mamma 

said,  'Little  folks  shouldn't  stay  out  so 
long.  They  should  run  in  every  now  and 
then  and  warm  themselves  by  the  little 

twin  glower.' 
"Mothers  are  very  nice  and  they  know 

such  a  lot!  Once  our  mamma  said, 

'  Electric  radiators  are  worth  many  times 

"  Yes,  We  Live  in  the  Home  Electrical  " 

their  cost  as  a  convenience.  They  will 
dry  damp  clothes  and  remove  the  chill 
from  a  bedroom  and  they  are  a  great 

boon  in  the  nursery.'  We're  not  sure  we 
understand  everything  mother  says  about 

electricity,  but  maybe  you  do!" 

SOME   WOMEN  WALK  234  MILES 
TO  IRON 

The  average  housekeeper  would  dread 
it  if  she  knew  she  had  to  walk  during  the 
next  twelve  months ;  from  Boston  to  New 
York,  a  distance  by  rail  of  234  miles,  yet 
people  who  have  a  mania  for  statistics 
claim  that  this  is  the  distance  every 
housekeeper  who  does  her  own  ironing 
must  trudge  in  a  beaten  path  between 
the  stove  and  the  ironing  board. 

Whether  these  exact  figures  are  true 
or  not,  every  woman  knows  that  she  has 
to  walk  a  great  deal,  even  in  the  course  of 

doing  her  week's  ironing. 
All  this  is  eliminated  when  the  heat  can 

be  put  right  into  the  iron  and  kept  right 

under  the  control  of  one's  hand  by  the 
twitch  of  the  switch.  To-day  this  is  only 
genuinely  practicable  with  the  electric 

EDUCATION  OF  THE  MODERN 
WOMAN 

' '  Woman  in  the  home  has  ever  been  the 
conserver  of  health,  the  promoter  of  com- 

fort,'the  divider  of  the  loaf  and  the  mis- 
sionary of  beauty.  She  must  perform 

these  offices  for  the  state  as  the  home. 

To  prepare  her  for  these  enlarged  duties, 
courses  of  study  should  follow  these  four 
main  lines. 

"To  conserve  the  public  health,  a 
thorough  knowledge  of  biology,  bacteriol- 

ogy, sanitation,  chemistry  and  physical 
culture  are  necessary. 

"To  promote  the  public  comfort  and 
welfare  requires  an  acquaintance  with 
sociology,  political  economy  and  civics. 

"To  divide  the  loaf  requires  an  accu- 
rate acquaintance  with  foodstuffs  and  their 

proper  preparation,  together  with  all  the 
variety  of  knowledge  embraced  in  modern 
domestic  economy.  The  problem  of  the 
high  cost  of  living  might  be  solved  if 
women  had  a  more  accurate  knowledge  of 

the  cost  and  quality  of  foodstuffs." 
"The  missionary  of  beauty  must  have 

a  broad  grounding  in  painting,  music, 
architecture,  sculpture  and  the  drama. 

"Along  with  the  intellectual  training 
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must  go  the  developing  and  deepening 
of  the  spiritual  nature  which  is  the  highest 

function  of  a  woman's  college." —  Dr. 
Luella  Clay  Carson,  president  of  Mills 
College,  California. 

20  hours  for  ten  cents,  and  a  40  watt 
lamp  25  hours  for  ten  cents.  It  is  evident, 
then,  that  by  exercising  a  little  judgment 
in  the  choice  of  lamps  a  considerable  sav- 

ing can  be  made. 

PROPER    SIZED    LAMP    REDUCES 
CURRENT  BILLS 

Careful  selection  of  incandescent  lamps 
with  a  view  of  adapting  their  candlepower 
to  the  particular  service  required  of  them 
is  one  way  to  limit  the  cost  of  electric 

lighting.  More  than  half  of  the  com- 
plaints of  excessive  bills — especially  in  the 

case  of  residences — are  traceable  to  the 

use  of  lamps  of  unnecessarily  high  candle- 
power  for  the  volume  of  light  needed. 

That  the  cost  for  lighting  keeps  step 
with  the  increase  of  candlepower  is  readily 
shown.  A  ten  watt  Mazda  lamp  will  burn 
100  hours  for  a  total  cost  of  but  ten  cents 
where  the  rate  is  ten  cents  a  unit.  A 

45  watt  lamp  on  the  same  circuit  will  burn 

PLAIN    OMELET 4  eggs 

4  tablespoonfuls  of  milk 
1  teaspoonful  of  butter. 

Break  the  eggs  in  a  bowl  and  whip 
them  thoroughly.  Put  the  butter  in  the 
blazer  of  the  electric  chafing  dish,  turn 
the  current  on  at  full  heat,  and  when  the 
dish  is  very  hot  put  in  the  eggs,  allowing 
them  to  cook  until  thick.  Use  a  thin 
knife  to  loosen  them  from  the  bottom, 
but  do  not  stir.  When  done  carefully 
roll  the  edges  of  the  omelet  over  until  it 
is  all  rolled  up;  serve  on  a  hot  plate. 

The  cost  of  current  is  1^4  cents  for  pre- 
paring this  omelet. 

WHEN   I   GO   JOURNEYING 

When  on  a  journey  I  must  go, 

There's  one  thing  I  shall  not  forget: 
That  most  convenient  outfit, 
My  electric  utility  set. 

So  easily  I  curl  my  hair, 
Electric  heat  is  always  there. 

1  warm  the  water  with  utmost  ease, 
This  small  set  is  sure  to  please. 

To  press  my  waist  is  no  great  task 
Electric  heat  is  all  I  ask. 
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COLLEGE  STUDENTS  DO   THE 
WASHING 

One  of  the  live  agents  of  an  electric 
washing  machine  company  in  a  college 

town  is  using  a  novel  method  of  acquaint- 
ing housewives  with  the  merits  of  the 

machine.  He  advertises  that  he  will  do 

a  family  washing  right  in  the  home  at  so 
much  per  hour.  He  is  in  touch  with  a 
number  of  students  working  their  way 
through  college  who  are  glad  to  earn  a 
little  extra  money.  When  he  gets  a  call, 
he  sends  to  the  house  a  student  with  a 
Thor  machine.  The  student  runs  the 

washer  and  wringer,  finishing  in  one  third 
the  time  it  takes  by  hand  and  takes  the 
machine  away. 

This  novel  advertising  stunt  effects 

several  good  results — the  student  makes 
some  extra  money,  the  housewife  sees  the 
advantages  of  the  washer  and  usually 

orders  one  herself  and  the  dealer's  sales 

THE  ELECTRIC  GIRL 

With  her  gauzy  costume  adorned  by 
scores  of  tiny  incandescent  bulbs,  lighted 

by  dry  cells  concealed  about  her  person, 
a  dainty  little  dancer  made  her  appear- 

ance at  a  banquet  in  Los  Angeles  recently. 
Being  a  Southern  California  event,  the 
orange  was  featured,  and  the  surprise  of 
the  evening  was  a  huge  basket  of  golden 
fruit  and  glossy  foliage,  which  was  carried 
in  by  several  men  and  set  upon  the 
banquet  table.  Then,  suddenly,  the 
oranges  all  glowed  with  light;  they  were 
cleverly  designed  bulbs  of  translucent 
glass,  and  the  charming  little  dancer 
emerged  from  the  clusters  of  fruit  which 
had  concealed  her,  the  electric  lights  of 
her  costume  glittering  and  flashing  as  she 
sprang  from  among  the  golden  spheres. 
It  was  a  wonderful  demonstration  of  the 

artistic  possibilities  of  the  electric  light. 

A  Charming  Little   Dancer   Emerged  from   the  Clusters 
of  Fruit 

THE    IMPROVED    POWER    TABLE 
The  kitchen  is  the  work  room  of  the 

home  and  the  improved  power  table  is  a 

wonder  worker  which  will  perform  prac- 
tically all  the  operations  necessary  in  the 

preparation  of  food  formerly  done  by 
hand.  Every  modern  home  has  many 
small  household  appliances  which  are  or 
could  be  easily  driven  by  an  electric 

motor.  Sewing  machines,  washing  ma- 
chines, ice  cream  freezers  and  many  other 

conveniences  which  once  exhausted  the 

strength  of  the  home  worker  are  now 
operated  by  electricity. 

The  electric  power  table  does  all  of 
these  things  and  it  does  them  better;  best 
of  all  it  is  absolutely  sanitary.  The 
heavily  plated  utensils  are  always  clean 
and  shining.  There  are  no  nooks  or 
crevices  to  gather  dust  or  dirt  and  it  is 
easier  to  clean  than  the  ordinary  kitchen 
equipment.  It  is  not  only  clean  itself 
but  it  handles  the- food  in  a  more  cleanly 
way  than  human  hands  could  ever  do. 

It  will  mix  cakes,  beat  eggs,  knead 
bread,  grate  horseradish,  sharpen  and 
scour  knives,  seed  raisins,  pit  cherries  or 
grind  coffee,  all  in  a  fraction  of  the  time 
required  by  the  old  hand  process  and 
make  a  better  job  of  it.  From  freezing 
ice  cream  to  chopping  mince  meat  it  saves 
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time  and  doubles  the   capacity  of  the  cook  in  the 
kitchen. 

First  the  table  is  seen  as  an  ordinary  table  with 
mechanism  dropped  and  sliding  cover  closed;  to  start, 
the  end  of  cover  is  pressed  down,  then  the  slide  is  pulled 

out  and  the  cover  is  lowered  vertically ;  the  next  opera- 
tion is  to  pull  up  the  power  head  and  push  in  the  slide  to 

lock  it  and  the  head  is  ready  for  using  the  different 
attachments.  When  through  using  the  table  it  should 
be  washed  thoroughly  and  put  away.  This  is  done  by 
reversing  the  operations. 

The  various  attachments  are  the  bread  mixer,  cake 
mixer,  coffee  grinder,  food  chopper,  ice  cream  freezer, 

egg  beater,  vegetable 
sheer,  food  grater,  knife 

sharpener  and  knife  pol- 
isher. 

Electricity  is  supplied 

Cover  is  Lowered  Vertically 

End  of  Cover  is  Pressed  Down 

through  a  ten-foot 
connecting  cord  se- 

curely fastened  to  the 
table  and  fitted  with 
detachable  plug  for 
connection  with  the 
nearest  lamp   socket. 

The  Power  Head  is  Pulled  up 

Head  is  Ready  for  Different  Attachments 

LOBSTER 

A  LA 
NEWBURG 

Take  one  and 
one-half  pounds  of 
lobster  and  steam 

for  about  eighteen 
minutes.  Then 
take  out  the  meat 

and  cut  into  small  pieces  about  three-eighths 
of  an  inch  thick.  Fry  in  a  copper  frying  pan 
and  with  butter  and  a  little  salt  and  paprika, 
until  it  is  a  golden  brown  color.  Put  one  small 
glass  of  sherry  wine  into  the  lobster  with  one 
coffee  cup  of  cream  and  boil  these  together. 

Whip  four  raw  eggs  in  one-half  cup  of  cold 
cream,  then  put  the  eggs  into  the  lobster,  shak- 

ing it  quickly  so  that  it  does  not  boil  any  more. 

Upon  thickening,  cut  off  current, but  keep  shak- 
ing all  the  time.  Add  a  lump  oi  butter  the  si  e 

of  an  English  walnut.     Serve  in  chafing  dish. 
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POLE  HOLE  WATER  BUCKET 

The  illustration  shows  an  apparatus  for  bailing 
water  out  of  telephone  pole  holes  designed  and 

used  by  S.  J.  Axford  and  described  in  the  Tele- 
phone Review.  A  metal  bucket  ten  inches  deep, 

ten  inches  in  diameter  at  the  top  and  eight 
inches  across  at  the  bottom  is  fitted  with  a  valve 
over  a  hole  in  the  bottom  of  the  bucket.     When 

cannot  overcome  in  the  ordinary  way  of  doing 
cleat  work. 

This  device  will  pull  when  an  insulator  is  set 
within  a  few  inches  of  an  obstruction  and  still 

Exterior  and  Interior  of  Pole  Hole  Bucket 

the  bucket  is  lowered  by  the  pole  into  the  water 
the  valve  opens  and  is  closed  again  by  the  water 
admitted  through  the  valve  as  soon  as  tne  bucket 
is  raised. 

pull  the  line  as  taut  and  easy  as  when  room  is 
ample.  There  is  no  marring  of  finished  ceilings 
or  walls  and  no  injury  to  the  insulator  as  in  old 
methods  of  wiring. 

WIRE   PULLING   TOOL 

The  Johnson  wire  puller  is  a  new  and  simple 

device  just  on  the  market,  which  may  be  em- 
ployed to  pull  wires  taut  in  obstructed  places. 

To  operate,  set  the  insulator,  tighten  the  screw 
or  nail  partly,  pull  up  the  slack  with  the  hand  in 
the  usual  way,  then  apply  the  puller  either  right 
or  left  and  give  it  a  turn.  The  wire  is  then 

rolled  upon  the  cam-shaped  pulling  block  until 
the  required  tension  is  obtained.  Then  tighten 
the  screw  or  nail  and  release  the  puller.  The 
cleat  will  not  be  pulled  back  by  the  wire  when 
puller  is  released,  the  slack  in  the  cleat  having 
been  pushed  back  to  its  limit  by  the  puller  in 
operation.  This  sagging  back  of  insulator 
especially  in  short  pulls  makes  the  lines  appear 
loose  and  is  one  of  the  difficulties  the  wire  man 

APPROVED  SOLDERLESS  CONNECTOR 

The  Usem  wire  connector  here  illustrated  is 

a  radical  departure  from  past  wiring  practice 
but  its  use  is  approved  by  the  underwriters. 

No  solder,  compound  or  tape  is  used.  The 
skinned  and  twisted  wires  are  inserted  as  far  as 

they  will  go  and 
the  conical  point 
of  the  screw  kinks 

them  into  the  cor- 
responding recess 

of  the  shell.  After 
the  screw  has 
been  set  up  the 

insulated  cap  is  screwed  on  with  the  fingers  and 
the  job  is  done.  The  reverse  operation  takes 
the  joint  apart  and  the  connector  can  be  used 
over  and  over  again.  It  is  approved  for  splicing 
wires  of  No.  12  B.  &  S.  gauge  or  smaller. 

Solderless  Connector 
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Chapter  X.  —  Measuring  Instruments. 

"We  owe  all  the  great  advance  in  knowledge 
to  those  who  endeavor  to  find  out  how  much 

there  is  of  anything. " —  Maxwell. 
In  order  to  find  out  how  much  there  is  of  any- 

thing electrical  we  must  have  electrical  measur- 
ing instruments.  It  is  practically  only  since 

about  1882  that  this  particular  branch  of  the 

industry  has  developed.  In  everyday  engineer- 
ing work  the  four  measurements  most  commonly 

met  with  are  current,  voltage,  power  and  energy. 
In  addition  it  is  often  desired. to  have  instru- 

ments to  measure  power  factor,  frequency, 
detect  grounds,  measure  insulation  resistance, 
synchronize,  etc. 

Instruments  for  measuring  current  are  called 
ammeters;  for  measuring  voltage,  voltmeters; 
for  measuring  energy  or  quantity  of  electricty, 

watt-hour  meters  and  for  measuring  power, 
wattmeters. 

Ammeters  may  be  classified  as  follows: 
(Moving  magnet 
Moving  coil,  permanent  magnet 

Ammeter  I  Moving  coil,  fixed  coil 
Induction 

[Hot  wire 
Voltmeters  are  classified  the  same  as  ammeters 

except  that  the  electrostatic  type  should  be 
added. 

Wattmeters  and  watt-hour  meters  are  classi- 
fied as  follows: 

Wattmeters  and  watt-    f  Moving     coil,     fixed 
hour. meters  \      coil,  induction 
In  any  electrical  measuring  instrument  there 

are  in  general  two  forces  acting.  One  we  call 
the  actuating  force  (basis  of  classification)  and  the 
other  the  controlling  force.  The  moving  part 
of  the  instrument  which  usually  carries  a  pointer 
which  plays  over  a  divided  scale  comes  to  rest 
when  these  two  forces  are  in  equilibrium.  The 
usual  controlling  forces  are:  (1)  Attraction  of 
gravity,  (2)  Pull  of  a  helical  spring,  (3)  Twist  of  a 
spiral  hair  spring,  (4)  Attraction  of  permanent 

magnets,  (5)  Attraction  of  electro-magnets,  (6) 
Eddy  current  damping,  (7)  The  attraction  of 

induced  and  inducing  currents,  (8)  The  mechan- 
ical friction  of  a  rotating  fan. 

The  details  of  the  actuating  and  controlling 
forces  outlined  above  will  ho  brought  out  in  the 

instruments    utilizing    these discussion    of    the 
forces. 

Ammeters  and  voltmeters:  The  early  am- 
meters and  voltmeters  were  mostly  of  the  plunger 

type  with  either  gravity  or  spring  control.  Fig. 
58  shows  the  working  principle  of  the  Kelvin 
ampere  and  volt  gauges. 

(E  E)  is  a  thin  soft  iron  wire  plunger  about 
eight  inches  long  which  is  drawn  into  coil  (C)  by 
a  force  which  is  proportional  to  the  strength  of 
the     current,     I.  7 

(P)  is  a  pointer 
which  plays  over 
a  divided  scale, 
as  indicated.  A 

dashpot  (D)  con- 
taining oil  is 

placed  below  the 

plunger  and 
weight  (W)  and 
a  light  disk  hung 
from  (W)  moves 

up  and  down  in 
the  oil,  giving  an 

irregular  or  a  pe- 
.riodic  motion  to 

the  moving  sys- 
tem. This  instrument  is  suitable  for  either 

direct  or  alternating  currents. 

The  Kelvin  voltmeter  also  works  on  the  sole- 
noid and  moving  plunger  principle  with  a 

damped  gravity  control,  as  just  described.  The 
only  difference  in  construction  is  that  the  coil 
(C)  is  wound  with  a  large  number  of  turns  of 
fine  wire  in  place  of  a  few  turns  of  heavy  wire. 
The  coil  (C)  is  then  connected  across  the  line 
instead  of  in  series  with  the  line. 

A  very  interesting  and  satisfactory  type  of 
instrument  is  the  one  shown  in  Fig.  59.  This 

also  works  on  the  moving,  soft  iron  needle  and 
solenoid  principle. 

(E)  is  the  working  solenoid,  which  is  wound 
with  heavy  wire  if  the  instrument  is  to  be  used 
as  an  ammeter  and  with  line  wire  if  it  is  to  be  a 

voltmeter.  In  the  opening  in  the  solenoid  is  a 
small,  thin,  soft  iron  Strip  (C  D)  bent  and 
shaped  as  indicated.  If  it  were  benl  out 

straight  it  would  he  a  triangle  with  its  apex  at 

Fig.    58.     Illustrating 
of  Kelvin  Ammeter 
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(D).  Pivoted  concentrically  with  (E)  in 
jeweled  centers  is  a  light  steel  spindle  to  which 
is  fixed  the  pointer  (P)  and  a  thin  soft  iron  plate 
or  vane  (N).  When  (P)  is  at  zero  the  movable 

vane  (N)  and  the  plate  (C)  are  very  close  to- 
gether and  nearly  parallel.  When  current  is 

sent  through  the  solenoid  they  develop  like 
polarity  at  the  same  ends  and  therefore  repel 
each  other.  (N)  is  driven  toward  the  apex  (D) 

of  the  fixed  trian- 
gular plate,  where 

the  repelling  force 
is  not  so  great. 

Its  motion  is  con- 

trolled by  a  non- 
magnetic spiral 

spring  (not  shown in  Fig  59). 

The  most  famil- 
iar plunger  type 

is  the  Thompson 
inclined  coil  built 

by  the  General 
Electric  Company  and  illustrated  in  Fig.  60. 

It  is  used  to  a  large  extent  for  alternating  cur- 
rent switchboards. 

A  coil  (C)  is  mounted  with  its  axis  inclined  to 
the  horizontal  shaft,  to  which  is  attached  the 

pointer  (p).  A  small  iron  vane  (v)  is  mounted 

on  the  shaft  (v')  at  an  angle.  When  a  current 
flows  through  the  coil,  lines  of  force  will  thread 
through  it  as  shown.  The  vane  (v)  will  tend 
to  turn  into  such  a  position  that  it  will  lie  parallel 

to  the  lines  of  force.  The  controlling  force  con- 
sists of  two  spiral  springs  attached  to  the  shafts 

at  the  points  (a)  and  (a'). 
The  Castle  ammeters  and  voltmeters  belong 

to  the  moving  magnet  type  and  have  the  very 
uncommon  feature  of  magnetic  control. 

Fig.  60.     Thompson  Inclined  Coil  Ammeter 

Fig.  61  illustrates  the  working  principle  of  the 
instrument. 

(M)  is  a  permanent  magnet.  (R  S)  and  (N  R) 
are  two  soft  iron  rods  in  alignment  horizontally. 
Their  ends  form  the  poles  (N)  and  (S)  of  a  strong 
magnetic   field.       Between    these   is  pivoted   a 

Fig.  61.  Principle  of  the  Castle 

Magnetic  Control 

diamond  shaped  piece  of  soft  iron  (N'  S').  The 
soft  iron  piece  (N'  S')  is  held  in  the  horizontal 
position  by  the  strong  field  due  to  (M). 

The  deflecting  field  is  due  to  the  coils  (C  C) 
which  are  energized  by  the  current  or  voltage 
which  it  is  desired 
to  measure.  With 

no  current  pass- 
ing through  (C  C) 

the  soft  iron  (N' 
S')  is  magnetized 
inductively  by  the 

permanent  mag- 
net and  is  held 

in  the  position 

shown  in  the  fig- 
ure, the  pointer 

(P)  then  being  at  zero  on  the  scale.  When 

current  passes  through  the  coils  (C  C),  (N'  S') 
tends  to  swing  around  into  such  a  position  that 
the  lines  of  force  passing  between  the  coils 

(C  C)  will  pass  through  it  from  (N')  to  (S'), 
hence  it  tends  to  swing  into  the  vertical  posi- 

tion, whereas  (M)  tends  to  hold  it  in  the  hori- 
zontal position.  Hence  the  diamond  shaped 

piece  of  iron  (N'S')  will  turn  through  a  certain 
angle,  depending  on  the  magnetic  strength  of 

(C  C)  and  the  pointer  (P)  takes  up  a  correspond- 
ing position  on  the  scale. 

The  most  familiar  moving  coil  permanent 
magnet  instruments  are  the  Weston  ammeters 
and  voltmeters  of  this  type.  Fig.  62  shows  the 

principle  of  op- 
eration of  these 

instruments. 

(M)  is  a  care- fully selected 

well  aged  power- 
ful permanent 

steel  magnet, 

shaped  some- what like  a 
horseshoe.  To 
the  poles  (N) 

and  (S)  are 

fastened  the  soft  iron  pieces  (W  W).  These  are 
bored  out  so  as  to  be  truly  cylindrical.  (K)  is 
a  soft  iron  cylinder  concentric  with  (W  W)  and 
fastened  to  them.  A  narrow  rectangular  coil 
of  wire  (C)  swings  in  the  air  gap  between  (W) 

and  (K).  The  controlling  force  is  a  phosphor- 
bronze  hair  spring. 

The  action  of  the  instrument  is  due  to  the 

fact  that  the  moving  coil  when  carrying  a  current 
endeavors  to  turn  into  such  a  position  that  the 
lines  of  force  it  produces  will  coincide  in  direction 

Fig.  62.    Weston  Ammeter  Parts 
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with    those    due    to    the    permanent    magnet. 

The  instrument  measures  voltage  and  is  suit- 
able for  direct  currents  only.     When  used  to 

j>~*\  measure     current 

\^\)  it  is  always  used 
in  conjunction 
with  a  manganin 

shunt.  The  in- 
strument itself 

simply  measures 
the  voltage  be- 

tween the  ter- 
minals of  the  shunt.  This  voltage  is  of  course 

proportional  to  the  current  flowing  through  the 

shunt,  therefore  the  instrument  may  be  cali- 
brated to  read  the  current  flowing  through  the 

^ Lodd- 

Fig.  63.    Connections  for  Weston 
Voltmeters  and  Ammeters 

Fig.  64.     Weston  Power  Station  Ammeter 

shunt.  Fig.  63  shows  how  Weston  ammeters 
and  voltmeters  should  be  connected. 

Fig.  64  shows  a  Weston  power  station  ■  am- 
meter, reading  up  to  700  amperes. 

Fig.  65  shows  three  Weston  power  station 
type  shunts. 

Fig.  66  shows  a  Weston  portable  standard 
ammeter  and  Fig.  67  shows  four  Weston  stand- 

ard portable  special  alloy  shunts. 

Fig.  65.    Three  Weston  Power  Station  Type  Shunts 

electro-dynamometer.  It  consists  of  two  coils 
at  right  angles  to  each  other,  one  being  stationary 
while  the  other  is  free  to  rotate.     The  stationary 

Fig.  66.  Portable  Voltmeter  with  Lamp  Testing  Attach- 
ments 

coil  is  inside  the  moving  coil  and  is  in  the  form  of 
a  rectangle  hung  from  a  thread  inside  a  spiral 
spring. 

Electrical  connection  with  the  movable  coil 

is  made  through  mercury  cups  into  which  the 
ends  of  the  coil  dip.  When  current  is  passed 
through  the  two  coils,  the  movable  coil  tends  to 
turn  to  a  position  where  its  lines  of  force  will 
coincide  in  direction  with  those  due  to  the 

stationary  coil.  Hence  it  tends  to  set  itself 
parallel  to  the  stationary  coil.     The  movable 

The  principle  of  operation  of  th< 
stationary  coil  type  is  illustrated 

ig  coil, 

(men's 

Fig.  67.     Weston  Portable  Special  Alloy  Shunts 

coil  is  kept  at  right  angles. to  the  stationary  coil 
by  rotating  the  torsion  head  to  which  one  end  of 
a  spring  is  attached.  The  amount  of  twist 
given  the  spring  by  the  torsion  head  in  order  to 
bring  the  coil  back  to  zero  is  a  measure  of  the 
current  in  the  coils.  If  it  is  desired  to  use  the 
above  instrument  as  a.  voltmeter  both  eoils  are 

made  with  a  large  number  of  turns  of  line  wire 
so  as  to  be  sensitive  to  small  currents.     Then 
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by  placing  a  high  resistance  in  series  with  the 
instrument  it  may  be  connected  across  the 
terminals  of  the  circuit  whose  voltage  is  to  be 

Fig.  68.     Siemen's  Electro-dynamometer 

measured.  It  really  measures  the  current  pass- 

ing through  it,  but  by  Ohm's  law  this  is  pro- 
portional to  the  voltage  at  its  terminals  and  its 

force  is  therefore  a  meas- 
ure of  the  voltage. 

The  well  known  Wes- 
ton standard  portable 

voltmeter  for  alternat- 
ing and  direct  currents 

is  also  of  the  moving 
coil  fixed  coil  type.  Fig. 

69  shows  its  principle  of 

operation. 
(S  S)  are  the  fixed  coils 

which  are  connected  in 

series    and    (A)    is    the 
movable  coil  to  which  the  pointer  (P)  is  attached. 
The  current  due  to  a  voltage  (E)  passes  through 

Fig.  69.  Operating 
Principle  Weston  A.  C. 
and  D.  C.  Voltmeter 

Fig.  70.     Portable  Voltmeter  and  Ammeter  with  Adapters 

the  two  coils  in  series.      The  coil  (A)  which  is 

held  in  the  zero  position  by  a  hair  spring,  tends 

to  turn  into  such  a  position  that  the  lines  of 
force  it  produces  will  coincide  in  direction  with 
those  due  to  the  stationary  coils  (S  S). 

(To  be  continued) 

FISH  WIRE  SUGGESTIONS 

In  Fig.  1  is  illustrated  a  method  of  weighting 
the  end  of  a  steel  fishing  ribbon  that  will  make 
fish  wiring  easier  under  most  conditions.  The 
end  of  the  ordinary  fishing  ribbon  should  always 
have  a  hook  bent  in  it  to  prevent  its  catching 
on  obstructions,  but  even  when  this  precaution 
is  taken,  the  end  of  the  wire  has  an  unfortunate 

tendency  of  curling  up  instead  of  laying  down 
close  to  the  surface  along  which  it  is  being 
pushed.  It  is  particularly  essential  that  the 
wire  lay  against  the  surface  when  one  is  fishing 
in  the  space  provided  by  furring  strips,  that 
exists  between  the  inner  surface  of  a  ceiling  and 
the  joists.  With  a  length  of  solder  wire  possibly 
two  inches  long  bound  or  soldered  to  the  fishing 

Fishing  Wire > 

Fig.  I 

Piece  of  Solder 

Binding  Wire 

  Z4"      

<Steel  end  cut      \ 
■from  Button  Hook 

Weighted  Fishwire  and  Button  Hook  End 

Alo,8  Galvanized 
Iron  Wit 

nized  ) 

'ire  ̂  

wir.e  end,  as  in  Fig.  1,  the  wire  will  usually  lay 
close  to  the  surface  along  which  it  is  being 

pushed. 
Another  method  of  effecting  the  same  result 

is  illustrated  in  Fig.  2,  wherein  the  hook  portion 
of  a  steel  button  hook  is  brazed  or  soldered  to  the 

fishing  wire.  The  steel  hook  has  sufficient  weight 
so  that  it  will  stay  reasonably  close  to  the  surface 
and  it  is  so  stiff  that  it  cannot  readily  be  pulled 
out  straight  when  under  tension.  A  steel  button 
hook  soldered  or  brazed  as  shown  to  a  length  of 
annealed  galvanized  iron  wire,  possibly  24  inches 
over  all  in  length,  comprises  a  very  useful  tool 
for  drawing  fish  lines  and  wires  from  outlets  oat 

into  the  open. —  Geo.  V.  Jerome. 

A  law  has  been  enacted  in  Prussia  to  provide 
a  sum  of  about  $2,500,000  for  the  development 

of  hydro-electric  energy  by  the  State  from  exist- 
ing reservoirs  built  by  the  government,  in  con- 

nection with  the  Rhine-Hanover  Canal,  at  Hem- 
fort  on  the  River  Ader  and  at  Helminghausen  on 
the  River  Diemel. 
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ODD  LOOKING  BELL 

The  accompanying  picture  shows  a  bell  with 
its   working   parts   protected   by   a   waterproof 

Waterproof  Bell  Case 

metal  case.  A  peculiar  appearance  is  given  to 
the  bell  by  the  hood  which  shelters  the  metal 

tapper  and  its  arm. 

ELECTROPLATING  ON  WOOD 

There  are  two  reasons  for  depositing  metals  on 

wood — one  is  for  industrial  purposes,  the  other 
is  because  just  now  it  is  the  fashion  to  plate  cane 
and  umbrella  handles  and  the  like. 

The  harder  the  wood  to  be  coated,  the  more 

readily  it  may  be  prepared  for  the  process;  but  as 
a  matter  of  fact,  no  wood  is  too  soft  for  the 

electroplater's  cunning.  One  prime  requisite  is 
that  the  wood  be  made  watertight  by  filling  its 

pores,  not  by  covering  its  surface.  There  are 
many  materials  known  to  the  cabinet  maker  and 
others  which  will  effect  this,  thoroughly  stopping 

the  pores  and  permitting  the  excess,  on  the  sur- 
face, to  be  rubbed  off  by  sandpapering;  although 

sandpaper  is  in  most  instances  to  be  avoided, 
and  where  (as  is  often  the  case)  the  wood  is  finely 
carved,  its  use  is  not  permissible. 

The  next  step  is  to  coat  the  surface  with  var- 
nish, preferably  a  tough  and  elastic  one,  and  it 

may  be  laid  on  with  a  brush  so  carefully  that  no 
streaks  show.  The  first  coat  must  dry  overnight 
and  be  followed  by  a  second,  similar  one,  but 
this  latter  coat  must  not  be  allowed  to  dry. 
While  it  is  still  sticky  it  must  be  dusted  with  the 
finest  copper  dust  obtainable,  so  thinly  that  the 

fine  lines  of  the  carving  will  not  be  filled,  the  ob- 
ject being  solely  to  make  the  surface  a  goo<l  con- 

ductor of  electricity.     If  possible,  the  varnish 

should  be  one  which  dries  rapidly,  but  this 
quality  must  not  be  obtained  at  the_ expense  of 
making  the  coat  brittle.  After  removing  all 
excess  of  copper  dust  with  a  brush,  the  surface 
must  be  examined  carefully  in  order  to  see  that 
no  places  remain  unoccupied.  Should  there  be 
such,  they  must  be  touched  with  varnish  and 
dusted. 

The  next  step  is  to  follow  the  mechanical  metal 
coating  with  a  galvanic  one  of  copper,  or  still 
better,  of  silver,  the  latter  being  apt  to  be  more 
regular  in  thickness.  For  the  silver  bath  there  is 
used  in  German  practice  914  quarts  of  water,  six 
ounces  each  of  potassium  cyanide  and  silver 
nitrate.  Should  the  solution  not  be  clear,  more 
cyanide  should  be  added.  It  is  essential  that 
there  be  very  little  or  no  free  acid.  The  articles 
to  be  plated  are  immersed  for  a  few  seconds  in 
this  bath  (without  any  current)  the  result  being 
a  thin  silver  deposit. 

Although  the  articles  may  now  be  plated  in  a 
regular  way,  it  is  still  desirable  to  give  them  a 
galvanic  copper  coat  in  an  acid  bath;  then  they 
may  be  plated  with  gold,  silver  or  what  not.  To 
effect  this  preliminary  coating  there  is  employed 
a  cold  bath  of  9K  quarts  of  water,  56  ounces  of 
copper  sulphate  (blue  vitriol)  and  eight  ounces  of 
sulphuric  acid,  with  a  current  induced  by  only 
one  or  two  volts,  as  a  stronger  current  is  apt  to 
give  a  rough  coating. 

It  is,  of  course,  necessary  to  hang  to  each 
wooden  article  sufficient  weight  to  prevent  it 
from  floating  in  the  bath.  The  best  way  to  do 
this  is  to  drive  into  some  deep  hollow  a  brass 
screw  eye  to  which  a  brass  or  lead  weight  may  be 
hung  by  an  insulated  wire.  Iron  wire  is  in  no 
case  to  be  used  as  it  would  spoil  the  bath. 

Should  a  very  heavy  coating  be  required,  the 
articles  should  be  removed  from  time  to  time 

from  the  bath  and  well  scratch  brushed;  this  has 

for  its  object  keeping  the  coating  smooth. 

Burges  recommends  for  the  preparatory  pro- 
cess dipping  the  articles  in  hot  paraffin  wax, 

which  will  quickly  fill  the  pores.  Any  surface 
excess  of  paraffin,  as  well  as  that  lying  in  the 

pores  near  the  surface,  may  be  readily  re- 
moved by  dipping  in  ligroin;  then  the  wood 

should  be  dipped  in  the  copper  sulphate 

solution  and  well  dried.  The  copper  sul- 
phate remaining  in  the  pores  should  be  treated 

with  sulphuretted  hydrogen,  either  in  gaseous 
li'ini  or  in  aqueous  solution,  which  will  transform 
the  sulphate  into  sulphide.  This  is  (hen  reduced 
to  metallic  copper  by  employing  the  articles  as  a 
cathode  in  a  solution  of  chloride  of  sodium  and 

surrounding   them   with  a   wire  spiral    having 
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about  two-fifths  inch  pitch.  Quite  a  strong  cur- 
rent should  be  employed,  and  in  about  ten  min- 
utes the  articles  will  be  ready  to  be  put  into  the 

galvanoplastic  bath. — Dr.  Grimshaw. 

SUPPORTING  BRIDLE  WIRE  SPANS 

In  running  bridles  it  is  often  necessary  or 
desirable  to  carry  several  twisted  pairs  across  an 
opening  between  two  buildings,  past  an  alley, 
light  well  or  air  shaft  or  some  other  gap  and  to 

accomplish  this  result  the  twisted  pairs  are  usual- 
ly taped  together  into  a  sort  of  a  cable.  Some 

sort  of  a  messenger  or  span  wire  is  necessary  to 
hold  the  bridle  wire  cable  and  upon  which  the 
aerial  rings  may  be  fastened.  For  a  long  span, 
a  regular  messenger  wire  should  be  used  but  for 
short  spans  the  messenger  wire  may  be  made  up 
of  two  pieces  of  No.  12  galvanized  iron  wire  as 
shown  and  placed  in  position.  This  messenger 
idea  for  supporting  bridle  wires  or  aerial  cables 
across  short  spans  should  never  be  dispensed 
with  as  the  messenger  takes  all  of  the  strain  off 
the  bridles  or  cable  in  the  event  of  ice  forming, 
snow  sliding  off  the  roof,  or  something  solid  falling 
upon  it  from  above.  Either  of  these  three  causes 
are  likely  to  break  the  bridle  wire  or  damage 
the  cable  sheath.  In  using  the  method  indicated 
it  is  best  to  first  twist  the  wires  together  as  shown 
and  securely  fasten  one  end  to  one  of  the  buildings 
and  then  crimp  on  the  aerial  rings  and,  for  long 

SZIXZZZ- 

Exp.Shield 

/"Expansion  M/eldf*""'0"  Shield 
Running  Bridle  Wires    

spans,  pull  a  fairly  heavy  line  through  the  rings. 
The  span  wire  is  then  drawn  taut  and  the  other 
end  fastened  to  the  opposite  building  after  which 
the  made  up  cable  of  bridle  wires  is  pulled 
through  the  rings  with  the  aid  of  the  rope.  If 
the  span  is  short  the  rope  may  be  dispensed  with. 
This  method  can  also  be  employed  when  bringing 
in  bridle  wires  from  a  pole  to  the  building. 

STRENGTHENING  A  BENDING  POLE 

Here  illustrated  is  what  is  termed  a  "stay 
brace  and  anchor  log."  This  type  of  anchor 
looks  a  good  deal  as  though  it  worked  on  the 
principle  of  a  man  trying  to  lift  himself  by  his 
bootstraps,  but  such  is  not  really  the  case.  The 
iron  stay  brace  is  shown  in  detail  and  is  about  all 
that  there  is  to  the  arrangement.  This  method  of 

guying  is  not  to  be  used  on  hills  but  is  occasion- 
ally employed  when  the  side  pull  on  a  pole  is 

causing  the  pole  to  bend.    This  guy  is  then  placed 

<%%e    § 

~s4ng/e  /ron 

Crossarm Bolts'    Anchor  log  5 to 6 Feet  Long 

Arid  not  Less  tnon  /O'/nDiometer 
Stay  Brace  and  Anchor  Log 

on  the  opposite  side  of  the  pole  and  overcomes 

the  bending  strain  keeping  the  pole  straight. — 
G.  Madison. 

EMERGENCY  RUBY  LAMP 

In  developing  films  and  plates  it  is  essential 
that  a  ruby  lamp  be  used.  Not  having  one  I 
took  my  Brownie  No.  2  camera,  in  the  back  of 
which  is  a  small  ruby  lens  and  removed  the 
film  holder.     In  this  space  was  placed  a  small 

Dark  Room  Emergency  Lamp 

tungsten  battery  lamp.  A  few  feet  of  flexible 
wire  was  attached  to  the  lamp  socket  terminals 
and  a  dry  battery  furnished  the  current. 
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PLACING    LEATHER  HEADS   ON    NAILS 

The  accompanying  illustration  shows  a  sim- 
ple device  which  I  use  in  placing  leather  heads 

on  nails  for  fastening  up  porcelain  knobs.  A 
piece  of  sheet  metal  having  considerable  spring 
is  bent  and  placed  beneath  a  board  in  such  a 

Leather  Heading  Nails 

way  that  the  end  comes  under  a  hole  just  large 
enough  to  take  a  nail  used  in  porcelain  knob 
work. 

The  leather  head  can  be  quickly  picked  up  on 
the  end  of  the  nail,  and  as  the  hammer  hits  the 
nail,  driving  it  through  the  hole,  the  leather  head 
is  slipped  up  to  the  head  of  the  nail  and  at  the 
next  moment  the  spring  throws  the  nail  back. 
—  T.  W.  Bisland. 

TINY   MOTOR 

The  little  motor  shown  in  the  illustration  has 

a  wooden  base  no  larger  than  the  end  of  an  ordi- 
nary spool  of  thread  and  is  very  simply  construct- 

Small  Motor 

ed.  The  field  magnet  is  No.  16  soft  iron  wire 
bent  in  the  form  shown  and  driven  into  the  small 
wooden  base.     The  armature  shaft  is  a  soft  iron 

wire,  No.  18,  bent  in  two  curves  projecting  at 
right  angles  to  the  shaft.  The  shaft  bearings  are 
two  wire  screw  e^  ,  driven  into  the  wooden  base. 
The  armature  and  field  are  each  wound  with 

three  feet  of  No.  28  s.c.c.  copper  wire,  the  com- 
mutator being  the  ends  of  the  armature  coil 

(one-half  of  which  is  wound  on  opposite  sides  of 
the  shaft),  brought  out  on  opposite  sides  of  the 
paper  insulated  shaft.  The  two  ends  of  the 
field  wire  are  the  brushes.  Short  wire  pins 
driven  into  the  two  eyes  of  the  curves  of  the 
armature  shaft  hold  the  two  armature  coils. 

TWO  PLACE  CONTROL   OF   LIGHTS 

I  used  the  following  diagram  to  wire  lights  in  a 
barn  and  between  the  house  and  barn  for  a 

customer.  He  wanted  to  turn  the  lights  off  or 
on  at  either  the  house  or  barn.  Although  this 

might  have  been  done  by  using  two  three-way 
W 

Two  Point  Light  Control 

switches,  I  had  only  a  double  pole  double  throw 
knife  switch  and  some  single  pole  switches. 
(F)  is  the  circuit  supplying  the  current,  (D)  is  a 
double  pole  double  throw  switch,  (L)  marks  the 

lamps,  (W)  the  wires  connecting  house  and  barn 
and  (S)  the  snap  switches.  When  switch  (D) 
is  at  position  (i)  S4  must  be  on  to  burn  lights. 
When  one  of  the  snap  switches  is  on,  always 
have  the  other  off  or  no  matter  how  (D)  is  thrown 

the  lights  will  burn. —  W.  Hall  Moss. 

TELLING   LIVE   WIRES   FROM 
DEAD   ONES 

Having  occasion  to  look  up  some  trouble  on  a 
telephone  line,  I  came  across  a  high  tension  line, 
a  limb  of  a  tree,  and  a  barb  wire  fence  all  in  a 

pile.  I  did  not  know  which  one  to  pick  up  first, 
so  I  set  to  work  to  find  out  whether  the  high 
tension  line  was  dead  or  not.  This  I  did  in  the 

following  manner:  I  took  a  bunch  of  nails  out 

of  my  pocket  and  wrapped  some  bell  wire  around 
them.  Then  I  took  a  telephone  receiver  and 
connected  the  wire  ends  to  this.  1  then  held  the 

coil  close  to  the  high  tension  line.  A 
humming  noise  was  heard  in  the  receiver,  which 
indicated  that  the  wire  was  live,  so  proceeded 

accordingl] .     Si wi  1  \  k  vdci  iffe. 
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UNCLE  SAM'S   GREAT   LIGHTNING  RODS 

The  600-foot  towers  of  the  Navy's  great 
wireless  station  at  Arlington,  Va.,  have  proven 

to  be  immense  lightning  rods-.  Three  successive 

electrical  storms  have  put  the  station's  apparatus 
out  of  commission  and  so  great  has  been  the 
commotion  of  the  disturbances  caused  by  huge 
balls  of  lightning  flashing  over  and  about  the 

installed  so  that  the  current  could  be  broken 
some  distance  from  the  station  house.  The 

switch  operates  by  a  unique  system  of  sprockets 
and  chains. 

A  more  efficient  ground  was  also  established. 

The  photograph  shows  a  wire  leading  from  the 
base  of  one  of  the  legs  of  one  of  the  three  towers 

How  Legs  of  Towers  are  Grounded 

aerials  and  towers  that  no  one  will  live  within 
a  mile  of  the  station. 

During  the  last  summer's  storm  the  motors, 
transformer  system  and  generators  were 
blown  out  and  so  great  was  the  damage  that 
the  station  remained  idle  for  three  weeks. 

The  Navy's  wireless  experts  set  about  to 
perfect  some  safeguard  against  the  ravages  of 

lightning.  The  aerials  were  re-hung  and  prop- 
erly insulated,  a  new  switching  system  was Generating  Plant  at  Station 

1094 
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into  the  ground.  It  is  attached  to  a  steel  plate 
weighing  nearly  half  a  ton  which  is  embedded  in 
damp  soil  some  30  feet  below  the  surface  of  the 
ground. 

The  generator  and  motor  which  were  blown 
out  were  replaced  as  shown  in  the  photograph. 
The  power  is  received  from  a  public  utilities 
corporation  and  transformed  into  direct  current 
which  operates  a  motor  hitched  to  the  special 
wireless  dynamo  by  means  of  an  eighteen  inch 

belt.    

CONDENSER  CONSTRUCTION 

All  who  have  made  glass  plate  condensers  for 
a  high  frequency  outfit  or  wireless  set  know  that 

it  is  difficult  to  avoid  "homemade"  losses. 
Shellac,  asphaltum,  glue,  paraffine,  vaseline  and 
other  substances  have  been  tried  as  adhesives 

to  keep  the  foil  on  but  in  most  cases  blisters 
occur  after  a  time.  The  following  will  doubtless 

be  helpful  to  those  who  are  contemplating  the 
construction  of  a  condenser  for  use  with  a  trans- 

former of  \i  k.  w.  capacity  or  more. 

OPEN    PLATE    TYPE 

This  type  is  not  as  suitable  for  a  small  power 
set  as  is  the  oil  insulated  type,  except  where  good 
appearance  is  desired.  Dust  and  other  deposits 

are  sure  to  collect  on  the  plates  and  even  ordi- 
nary changes  in  the  temperature  and  atmos- 
phere will  affect  them.  Much  trouble  will  be 

avoided  if  the  plates  are  thoroughly  cleaned, 
dried,  rubbed  over  with  a  rag  saturated  in 
alcohol  and  then  allowed  to  stand.  The  alcohol 

evaporates  and  in  doing  so  should  leave  a  very 
clean  plate. 

The  foil  used  should  be  heavy,  at  least  No.  35 
gauge.  Asphaltum  varnish  or  shellac  is  perhaps 
as  good  as  any  adhesive  and  the  foil  should  be 
rolled  on  the  glass  plate  after  it  has  been 
smoothed  out.  Some  pressure  can  be  applied  in 
putting  the  foil  on  the  plates.  The  corners  of 
the  foil  should  be  rounded  in  order  to  avoid 

leakage. 
After  the  adhesive  has  set  thoroughly,  the 

connecting  lug  or  area  having  been  made,  the 
plate  is  again  cleaned  with  a  dry  rag  and  the 
entire  plate  painted  with  shellac  (one  or  two 
coats).  The  writer  examined  some  old  plates 

after  two  years'  use  and  found  that  the  shellac 
used  was  still  wet  on  parts  of  the  foil  covered 
plate.  This  could  easily  have  been  avoided  by 
care  in  making  and  by  drying  the  plate  over  a 
hot  air  register.  Too  much  adhesive  should  not 
be  used  as  it  cannot  harden  sufficiently  when 
protected  by  the  foil  covering.     Another  method 

is  to  use  a  good  grade  of  glue  to  fasten  the  foil 
to  the  plate,  applying  the  glue  to  the  part  of  the 
plate  covered  by  the  foil  only,  after  which  the 
insulating  coats  of  shellac  can  be  applied  as 
before  mentioned.  As  the  glue  is  used  only  as 
an  adhesive  on  the  part  covered  by  the  foil 
coatings  and  not  as  an  insulator,  it  will  often 
prove  quite  satisfactory.  For  large  condensers, 
thin  sheet  metal  (copper,  aluminum,  or  brass) 
should  be  used  and  can  be  held  on  the  glass  with 

a  good  cement.  Some  weight  or  pressure  should 
be  applied  until  the  cement  can  set,  a  heavy 
book  being  suitable.  The  thin  sheet  metal 
mentioned  can  be  had  from  any  chemical  supply 
house. 

OIL    IMMERSED    TYPE 

This  type  of  condenser  is  ordinarily  the  most 
desirable  one.  The  suggestions  already  made 
can  be  applied  to  this  type.  It  is  not  necessary 
to  fasten  the  foil  to  the  plates  in  this  type  and 
practice  shows  that  no  advantage  results  when 
this  is  done.  It  may  even  prove  a  disadvantage 
when  carelessly  done  as  the  oil  can  not  penetrate 
into  the  condenser  to  operate  properly.  When 
assembled  with  care  so  that  the  foil  coatings  are 

in  alignment,  the  foil  smooth,  its  corners  round- 
ed and  the  whole  condenser  is  bound  together 

with  tape  before  it  is  immersed  in  a  thin  insulat- 
ing oil,  the  oil  type  of  condenser  is  as  good  as 

any  that  the  experimenter  can  make.  Here 

again,  the  use  of  thin  sheet  metal  is  to  be  recom- 
mended. 

The  condenser  is  best  made  in  sections,  at 

least  two,  so  that  if  one  is  damaged  it  can  be 
replaced  with  a  substitute  unit  without  taking 

the  whole  condenser  apart.    • 
The  bubbles,  often  called  blisters,  can  be 

avoided.  It  seems  that  the  blister  is  caused  by 

the  pull  of  the  foil  away  from  the  plate  at  a  point 
where  it  has  not  been  permanently  fastened  to 
the  plate,  such  as  occurs  when  shellac  is  applied 
unevenly  to  the  plate  in  the  making.  The 
loose  foil  gives  or  spreads  out  in  such  a  case  and 
forms  the  little  pockets  which  are  generally 
called  blisters. 

Small  condensers  can  of  course  be  made  on 

the  same  plan  as  the  oil  immersed  type  excepl 

that  they  are  used  without  the  oil.  The  entire 
exposed  edge  and  sides  of  the  condenser  ii 
a  case  should  be  filled  in  with  paraffin 
asphaltum.  This  can  be  done  by  using  the 

asphaltum  or  paraffine  while  it  is  just  hot  enough 
to  spread.  Apply  it  to  the  edges  o(  the  glass 

plates  with  a  common  spoon.  It'  paraffine  is 
used  too  hoi  the  glass  is  liable  to  crack,  Pmi  IP 
E.  Edei  m  w 
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ARRANGING  WIRELESS  STATION 
APPARATUS 

The  object  of  this  article  is  to  give  the  wireless 
amateur  some  details  of  a  station  having  the 

appearance  of  a  commercial  station.  In  amateur 
stations,  one  will  sometimes  find  apparatus 
scattered  over  the  table,  one  piece  here,  another 
there;  whereas  it  can  be  made  compact  and  by  so 

doing  greatly  improve  appearances. 
The  operating  table  may  be  a  flat  top  desk  of 

the  office  type,  with  or  without  drawers.  The 
tuner  requires  careful  consideration.  It  may  be 
of  the  valve  type  and  so  constructed  that  it  will 

have  a  "tune"  and  "stand-by"  side  (sharp  and 

Neatly  Arranged  Wireless  Set 

coarse  tuning)  and  arranged  so  that  both  long 
and  short  waves  may  be  received.  It  should  tune 

up  to  the  new  Arlington  Station's  wave. 
The  case  on  the  table  in  the  picture  is  of 

mahogany  with  inside  dimensions  of  1334  inches 
by  20  M  inches  and  the  front  or  cover  is  of  black 
fibre.  This  is  much  cheaper  than  hard  rubber 
and  gives  a  fine  effect  against  the  wooden  case. 
The  front  is  arranged  on  a  hinge  and  overlaps  the 
sides  and  top  by  34  inch. 

Dimensions  are  shown  in  the  drawings.  The 
loading  and  primary  coils  are  both  wound  with 
No.  22  s.c.c.  copper  wire  on  four  inch  cardboard 
tubes  to  within  34  inch  of  the  ends.  The  former 
has  six  taps  of  28  turns  each  taken  off  and  the 
primary  is  wound  so  that  the  first  three  taps  will 
have  five  turns  of  wire  to  each  switch  point.  The 
remaining  four  should  be  arranged  to  take  up  the 
rest  of  the  156  turns.  The  secondary  is  six  inches 
long  and  is  wound  with  No.  28  s.c.c.  wire  on  a 
334  inch  tube,  seven  taps  of  43  turns  being  taken 
off.  The  taps  on  the  primary  and  loader  are 
made  by  allowing  twelve  inches  of  wire  to  reach 
in  loop  form  and  be  brought  from  the  outside  of 

the  coil  to  make  a  complete  circuit  without 
breaking  the  wire  to  each  switch  point.  The  loop 
is  then  twisted  and  winding  proceeds  on  to  the 
next  tap.  The  secondary  is  made  in  a  similar 
manner,  only  where  each  tap  is  taken,  a  small  hole 
is  pierced  through  the  cardboard  tube  and  the 
lead  is  brought  through  inside  to  the  binding 
posts  on  the  wooden  coil  head,  given  a  twist  and 
then  wound  on  to  the  next.  After  the  coils  are 

wound,  they  are  given  several  coats  of  shellac 
so  as  to  hold  the  turns  firmly  in  place.  The 
knife  switches  are  of  the  Marconi  type  having  a 

piece  of  hard  rubber  separating  the  blades.  The 
switch  is  made  as  seen  in  the  drawing.  The  metal 

parts  may  be  nickel  plated.  The  switch  arms  for 
the  primary  loader  and  secondary  are  also  shown 
in  detail.  These  parts  may  be  purchased  from 

any  supply  house,  as  well  as  the  rheostat,  switch- 
points,  binding  posts,  etc.  The  Blitzen  variable 
condensers  used  on  this  tuner  may  be  bought 

from  the  Clapp-Eastham  Company,  the  audion 
detectors  from  the  Wallace  Company  of  New 
York. and  the  stands  for  the  detectors  from  the 
Manhattan  Electric  Supply  Company.  Two  of 
each  are  required.  The  high  tension  battery 
consists  of  a  dozen  ordinary  flash  light  cells.  For 
the  lighting  circuit,  dry  batteries  or  a  storage  cell 
may  be  used,  the  latter  being  preferred  and  giving 
better  results.  A  small  shelf  should  be  built 
inside  the  case  to  accommodate  both  batteries. 

The  apparatus  should  be  mounted  as  follows: 
On  the  front:  Variable  condensers  with  knife 

switches,  two  two-point  switches  for  changing 
the  high  and  low  voltage  from  one  lamp  to  anoth- 

er, loader,  primary  and  secondary  switches,  taps 
and  bearings.  On  the  top  are  the  audions  with 
stands  and  binding  posts.  At  the  right  side  is  a 
switch  of  eleven  points  for  adding  in  any  amount 
of  the  ten  flash  light  cells  for  the  high  voltage, 
rheostat  and  rod  for  changing  the  coupling  of  the 
tuner  and  four  binding  posts  for  the  aerial,  ground 

and  phones.  The  left  side  has  two  two-point 
switches,  one  for  long  and  short  wave  lengths, 
the  other  for  changing  filaments  of  one  lamp. 

The  set  is  wired  as  shown  in  the  diagram  and  is 

operated  as  follows : 
By  opening  the  two  point  switch  on  the  left 

and  throwing  the  primary  variable  switch  up, 
the  condenser  is  placed  in  series  with  the  aerial, 
thereby  adjusting  the  set  for  short  waves.  By 
reversing  these  switches,  the  tuner  will  work  on 
long  wave  lengths  and  if  there  is  not  enough 
inductance  in  the  primary  the  loader  may  be 
thrown  in.  By  having  the  secondary  variable 
switch  up,  the  variable  capacity  is  used  between 

the  primary  and  secondary,  causing  a  ' '  stand-by 
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Drilling 
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Wiring  Diagram  and  Construction  Details 

tune."  Having  this  switch  down  puts  the  closed 
circuits  on  the  "tune"  side.  By  adjusting  the 
variables,  signals  may  be  brought  in  to  their 
maximum  strength.  The  voltage  for  the  audions 
needs  little  varying  after  once  being  set.  Either 
lamp  can  be  used  should  one  not  be  as  sensitive 

as  the  other,  the  same  holding  true  with  the  fila- 
ments. 

The  transmitter  apparatus  should  be  of  the 
cabinet  type.  As  this  part  of  the  set  varies  with 
amateurs  who  have  transformers  and  others  who 

have  spark  coils,  the  arrangement  will  be  left  to 
their  discretion. 

On  the  operating  table  there  should  if  possible 
be  no  other  apparatus  than  the  tuner,  phones  and 
key.  The  transmitting  instruments  should  be 
placed  on  the  floor,  but  within  easy  reach.  This 

will  give  the  station  a  neat  and  compact  appear- 
ance. In  this  system  the  most  modern  applica- 

tions are  used;  namely,  multiple  tuning,  using 

taps  instead  of  sliders  and  the  "break-in  system" 
which  abolishes  the  troublesome  aerial  switch.  — 
George  Uzmann. 

WIRELESS    TELEPHONE    ON    JAPANESE 
SHIPS 

The  Toyo  Kisen  Kaisha  (Oriental  Steamship 
Company)  has  installed  wireless  telephone 
apparatus  aboard  the  Shrinyo  Mara  in  addition 

to  its  wireless  telegraph  instruments.  It  is  pro- 
posed to  test  out  the  wireless  telephone  apparatus 

on  the  Inland  Sea  of  Japan. 

FRENCH  MEDAL  FOR  BOY  OPERATOR 

"Jack"  Scheetz,  the  boy  wireless  operator 
who  in  August,  1911,  saved  the  steamship  Lex- 

ington off  the  South  Carolina  coast,  is  to  get  a 

medal  from  the  Societe  des  Hospitaliers  Sauve- 
teurs  of  Brittany,  France. 

On  the  way  from  Savannah  to  Philadelphia 
the  Lexington  went  aground  and  her  wireles 
put  out  of  order.  Scheetz,  who  was  only  sixteen, 
climbed  to  the  top  of  the  tnasl  in  a  00  mile  gale, 

repaired  the  wireless  ami  flashed  an  SOS  mes- 
sage  ihat  summoned  the  United  States  revenue 

«.ut i VI'  Yamacraw.    -The  Marconigraph. 



On  Polupi^a^e  Subjeci^y 
SIR  WILLIAM   HENRY   PREECE,    "FATHER   OF   WIRELESS" 

Sir  William  Henry  Preece  who  was  engineer-in-chief  and  electrician  to  the  London 
General  Post  Office  from  1892  to  1899  and  who  died  November  6,  1913,  at  the  age  of 

79  was  generally  known  .as  "the  father  of  wireless  telegraphy. "  Before  Mr.  Marconi 
was  born,  in  1875  as  a  matter  of  fact,  Sir  William  was  carrying  out  experiments  with 
a  form  of  wireless  and  in  1876  he  succeeded  in  telegraphing  across  the  Solent  when  the 
cable  to  the  Isle  of  Wight  broke  down.  Mr.  Marconi  remarked  of  him  when  informed 

of  his  death,  "He  was  the  first  person  in  England  to  take  an  interest  in  my  early  experi- 
ments and  to  lecture  on  them." 

The  achievements  of  the  late  Sir  William  were  many.  He  invented  a  duplex  sys- 
tem of  telegraphy,  perfected  the  block  signalling  system,  invented  electric  bells, 

originated  the  automatic  telephone  system,  perfected  the  working  of  the  postal 
telegraph  and  was  responsible  for  the  first  domestic  light  system  which  was  installed 
in  the  house  of  Sir  Francis  Truscott  in  Park-Crescent,  London. 

There  is  a  good  story  told  of  him.  On  one  occasion,  in  order  to  give  the  late  Queen 
Victoria  some  idea  of  the  possibilities  of  the  telephone,  then  a  new  invention,  it  was 
arranged  that  a  band  should  play  in  London  and  that  Her  Majesty  should  listen  to  it 

at  Osborne.  The  Queen's  arrival  at  Osborne  was  delayed,  and  the  musicians  after 
playing  for  some  time  were  dismissed. 

Shortly  afterwards  a  message  was  received  from  Osborne  that  the  Queen  had 

arrived  and  was  ready  to  hear  the  music.  On  the  impulse  of  the  moment  Sir  Wil- 

liam decided  to  see  what  he  could  do  to  demonstrate  the  wonder  of  the  'phone,  and 
he  hummed  "God  Save  the  Queen"  into  the  receiver.  He  then  inquired  whether  Her 
Majesty  had  recognized  the  tune. 

"Yes,"  was  the  reply,  "it  was  the  National  Anthem  and  very  badly  played." 

ELECTRIC,   THE   ONLY   PRACTICAL   BUS 

Some  little  trouble  is  being  experienced  by  an  electric  bus  company  of  New  York 
City  in  securing  a  franchise.  Opposition  to  the  plan  comes  from  the  street  railway 
companies,  who  contend  that  additional  motor  trucks  on  the  streets  are  going  to  en- 

danger the  lives  of  pedestrians.  The  bus  company,  in  a  hearing  before  the  Board  of 
Estimates,  came  back  with  the  argument  that  the  ease  of  control  of  electrics  would 
counteract  this  tendency,  and  Thomas  A.  Edison  lent  weight  to  the  argument  by  a 

letter  contributed  to  the  discussion  in  which  he  made  the  following  statement:  "I 
believe  that  for  traction  in  cities  the  electric  motor  will  displace  all  other  motors. 
Already  it  has  displaced  steam  on  street  cars,  elevated  railways  and  subways.  It 
drives  all  of  the  elevators  and  most  of  the  machinery  in  the  city.  If  buses  are  desirable 
for  intercity  traffic,  the  electric  is  the  only  practical  one.  It  is  noiseless,  has  half  the 
destructive  effect  of  a  gasoline  engine,  and  can  be  stopped  quicker  than  the  gasoline 

vehicle,  with  the  added  economic  value  of  much  cheaper  operation." 
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Short  Circuits 
Willie  was  greatly  interested  and  much  im- 

pressed by  "Quo  Vadis."  When  the  scene  where 
the  lions' devour  the  martyrs  was  thrown  on the  screen  he  began  to  cry. 

"What's  the  matter?"  asked  mother,  thinking 
the  dreadful  sight  was  too  much  for  his  young 
nerves. 

"Boo!  hoo!"  wailed  Willie.  "I  saw  a  lion  that 
didn't  get  any  Christian." 

We  pause  to  inquire:  "Is  it  because  the 
department  store  elevator  is  a  shop  lifter  that 

it  has  automatic  devices  for  arresting  it?" 

Operator  —  Number,  please. 
Subscriber  —  I  vas  talking  mit  my  husband 

und  now  I  don't  hear  him  any  more.  You 
must  of  pushed  him  off  de  vire. 

A  Hammond,  Ind.,  lawyer  approached  the 
Erie  depot  in  a  somewhat  excited  manner,  ad- 

dressing a  colored  man  thusly: 

"What  time  is  it,  please?  I  want  to  get  a  train 
south;  how  long  will  I  have  to  wait?" 

The  colored  party  replied  thusly:  "If  you-all 
is  waitin'  for  the  '  Erie '  to  pull  in,  what  you  want 
is  a  calendar,  not  a  watch." *  *     * 

A  lady  approached  the  clerk  at  the  central 
station  office  in  Jamestown,  N.  Y.,  and  com- 

plained that  the  company  was  not  charging  her 
on  a  flat  rate.  She  thought  she  was  entitled  to 
a  flat  rate,  she  said,  because  she  lived  in  a  flat. 

An  old  colored  woman  was  sitting  with  knees 
crossed  in  the  shoe  department  of  a  large  store 
when  a  young  woman  clerk  stepped  up  to  wait 

upon  her.  "What  size  of  shoe  do  you  wear, 
Aunty?"  she  inquired. 

"Well,  honey,  I  kin  wear  eights;  I  ginerally 
wear  nines;  but  dese  yer  I'se  got  on  am  twelves, 
an'  de  good  Lawd  knows  dey  hu'ts  me!" *  *     * 

"Did  she  come  to  the  door  when  you  serenaded 
her  with  your  mandolin?" 

"No;  but  another  fellow  came  along  and 
brought  her  out  with  an  aulo-horn." *  *      * 

The  palm  for  brevity  in  speech  should  be 
awarded  to  a  marine  who  testified  about  the 
explosion  of  a  gun  on  a  war-vessel  —  an  explo- 

sion which  had  sent  him  to  the  hospital  for 
months. 

"Please  give  us  your  version  of  the  explosion," he  was  asked. 

"Well,"  he  said,  "I  was  standing  beside  the 
gun;  there  was  an  awful  racket,  and  the  doctor 

said,  'Sit  up  and  take  this.'  " *     *     * 
Shopman  —  That's  your  wife  I'm  attendin' 

to,  sir? Mild  Individual  —  Yes. 
Shopman  (who  has  in  vain  tried  on  the  biggest 

boot  in  the  shop)  —  Well,  sir,  let  her  go  home  and 
put  on  thin  stockings,  then  come  back  and  we'll 
try  on  the  box. 

"You're  rather  a  young  man  to  be  left  in 
charge  of  a  drug  store,"  said  the  fussy  old  gentle- 

man.   "Have  you  any  diploma?" 
"Why,  er — no,  sir,"  replied  the  shopman,  "but 

we  have  a  preparation  of  our  own  that's  just  as 
good."  *     *     * 

"My  dear,"  said  Miss  Gushleigh,  "this 
coldslaw  is  simply  delicious.  I  do  not  think  that 
I  ever  tasted  cabbage  with  such  a  fine  flavor. 

I  wish  you  would  give  me  your  recipe." 
"I  have  no  recipe,"  replied  Mrs.  Newbride. 

"I  make  it  out  of  my  own  head." 

"What  sort  of  a  boat  is  this?"  asked  the 
inquisitive  man. 

"A  cruiser,"  replied  the  smart  lad. 
"And  where  is  she  going?" 
"A  cruise,  sir." 
"What  makes  it  go?" 
"Its  screw,  sir." 
"Who  are  on  board?" 
"Its  crew,  sir." 
"It  looks  pretty  smart!" 
"We  have  to  keep  it  clean,  or  rubbish  and  dust 

would  accrue,  sir." 
"Oh.  you  are  too  smart.  Where  do  you  come 

from?" 

"From  Crewe,  sir." 

"I  want  to  be  procrastinated  a 
corner,"  said  Mr.  Erastus  Pinkly. 
"You  want  to  be  what?"  demj 

conductor. 
"  Don'  lose  your  temper.  1  had  to 

dictionary  myse'f  befo  1  found  mil 
nasi  mate'  means  'put  off." 

Willie 

Paw  - 
ho  has 

-  Paw,  whal  is  a  jury? 
A  body  of  men  organi 
lie  best  lawyer,  mv  son 

Bed 

1    de 

Dex' 

inded 

t  lu- 

look 

dai 

ll  de 
'por- 

0   find   oill 
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Hear  "the  loud  alarum  bell 
Telephone  bell? 

Whdtatdle  of  terror  now  it's  reso- 
nances "tell  ? 

In  the  startled  air  of  night 
How  it  screams  out  its  affright. 
Asijou  tumble  out  of  bed 
How  the  blame  thing  raises  Ned 

Out  of  tune? 

Then  qou  grope  across  the  room  & 
crack  pr  head  against  ihe  door 

And  you  utter  words  no  mortal  ever 
dared  to  satj  before 

Then  you  stumble  down  \he  siaii; 
Stub  your  foe  a^ainsta  chair, 

tod  when  you  get  there  £ 
grab  the  receiver  off  the 

hook <§ shout  Hello'i some 

blithering  idiot  5dys  "Oh excuse  me   /  rang 

your  number  by  mis- 

take---" 

Oh  the  bell  beJI  bell 
bell   bell  bell  bell  etc. 
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STREET  CARS  MADE  OVER  INTO   'BUSES 
No  other  place  in  the  world  has  had 

such  an  interesting  street  car  history  as 
the  bustling  little  city  of  Leeds,  England. 
Three  years  after  the  overhead  traction 
system    was    perfected    in 
States,  Leeds  introduced 

it,  the  first  town  in  Eng- 
land to  do  so.     Then  the 

municipal      government 

the    United 

lutely.  Nor  are  smooth  streets  an  ab- 
solute essential,  as  a  number  are  paved 

with  rough  blocks  and  still  others  with 
humble  cobblestones. 

The  Leeds  Railless  Tramway  System, 
as  it  is  called,  is  essentially 

co-operative  enterprise, 
run  solely  for  the  benefit 
of  the  townspeople,  and  it 

The  Leeds  Trackless 

purchased  the  entire  system,  built  its 
own  car  factory  and  since  that  time  has 
been  running  the  cars  at  low  fares  and 
yet  at  a  profit  to  the  town  treasury. 

The  latest  improvement  in  the  system, 
for  Leeds  has  consistently  led  the  march 
in  railroad  progress,  has  been  the  adoption 
of  motor  truck  tired  wheels  for  the  cars 

and  the  elimination  of  tracks.  Grad- 
ually this  is  being  extended  throughout 

the  entire  service,  so  that  in  a  few  years 
the  tracks  will  have  been  banished  abso- 
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Tramway  System 

has  been  an  unqualified,  unquestionable 

success.  So  much  is  it  a  common  people's 
business  that  recently  a  plan  has  been 
introduced  to  allow  workingrnen  to  ride 
to  and  from  their  places  of  work  at  what 
would  be  equivalent  to  two  cents. 

According  to  the  wheel  tax  report  of  the 
city  collector  of  Chicago,  there  were 
3,859  fewer  horses  on  the  si  reel  in  1913 
than   in    1912,    AJM)   more   automobiles 
and  ()1  2  move  motorcycles. 
1 
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Recent  advance  in  naval  practice  as 
regards  searchlights  has  not  been  ex- 

pressed by  mere  increase  in  the  size  and 

later  date  certain  portions  of  almost  all 
searchlights  were  imported.  { 

Our  naval  department  came  to  a  con- 
clusion about  two  years  ago  as  to  just 

what  is  wanted  in  the  way  of  a  standard 

power  of  lamps  but  rather  by  improve 
ments  in  the  arrangement  and  distribu 
tion  of  the  lights  on  shipboard  and 

particularly  by  the  development  of  ap- 
paratus for  the  electrical  and  mechanical 

manipulation  of  the  searchlights.  The 
United  States  Navy  is  just  now  in  the 
midst  of  very  important  experiments 

relative  to  "distant  control"  of  search- 
lights and  is  trying  out  various  devices 

in  order  to  obtain  dependable  apparatus. 
Incidentally  it  may  be  mentioned  that 

the  encouraging  advances  recently  made 

by  American  firms  in  the  art  of  search- 
light manufacture  has  much  to  do  with 

ushering  in  a  new  era  of  usefulness  for 
these  aids  to  warfare.  Time  was,  when 

the  major  portion  of  the  powerful  search- 
lights in  use  in  the  United  States  were 

imported  from  Europe  and  until  a  much 

searchlight  for  use  on  warships  and  since 
that  time  has  been  wrestling  with  prob- 

lems of  disposition  and  manipulation  as 

above  mentioned.  Only  within  the  past" 
few  months  have  the  experts  of  the  navy 
rendered  a  verdict  as  to  what  is  accounted 

the  ideal  complement  and  distribution  of 
searchlights  for  a  first  class  battleship  or 
armored  cruiser.  Prior  to  the  year  1907, 
six  searchlights  was  deemed  the  proper 
complement  for  a  battleship.  Then  the 
allowance  was  increased  to  eight  search- 

lights and  here  it  stood  until  the  year 
1910.  Beginning  in  the  last  mentioned 
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(1)  Wiring  Electric  Search- 
lights on  the  Fire  Control 

Tower  of  a  Dreadnaught. 

(2)  Signaling  Bridge  of  a  Battle- 
ship; Searchlight  in  Position 

for  Signaling.  (3)  Standard 
Navy  Searchlight  Mounted  at 
the  U.  S.  Naval  Academy  for 
the  Instruction  of  Future 
Officers  of  the  Navy 

^k  ■<■■'■  '31 

year  the  Department  decreed  that 
a  trial  should  be  made  of  a  plan 
whereby  sixteen  searchlights  were 
mounted  on  each  of  the  big  sea 
warriors.  This  scheme  was  thor- 

oughly tried  out  for  three  years  and 
now  as  a  result  of  these  comparative 
experiments  the  mandate  has  gone 
forth  that  eight  searchlights  is  Hie 
proper  and  effective  equipment  for 
a  battleship  and  all  our  floating 
fortresses  are  outfitted  on  that  basis. 

Under  approved  naval  practice 
most     of     the     searchlights      arc 
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Special  Searchlight  Toy One  of  the  Newer  U.  S.  Battleships 

mounted  upon  platforms  jut- 
ting out  from  the  fire  control 

towers  which  have  supplanted 
the  old  time  military  masts 
on  our  warships.  In  some 

instances,  however,  search- 
lights are  also  mounted  upon 

towers  which  serve  the  dual 

purpose  of  towers  for  such 
lights  and  pedestals  for  the 
powerful  boat  cranes  with 
which  every  Dread  naught  or 
super-Dreadnaught  i  s 

equipped.  The  allow- 
ance of  eight  search- 
lights made  to  each  bat- 

tleship or  armored  cruis- 
er is  scaled  down  to  from 

two  to  four  searchlights 

for  each  protected  cruis- 
er and  one  or  two  search- 

lights for  each  gunboat. 

The  type  of  search- 
light favored  by  the 

United  States  Navy  is 
the  36  inch  pattern  and 
the  cost  is  about  $2,000 

apiece.  Naval  search- 
lights are  of  two  classes, 

Portable  Searchlight  for  Beach 
Illumination,  in  Use  by  the  tr.  S. 
Life  Saving  Service.  This  is  Now 
Operated  by  Acetylene,  but  Experi- 

ments are  Being  Made  to  Fit  It 
with  Storage  Batteries 

those  having  respectively 

electric  control  and  dis- 
tant mechanical  control. 

Electrically  controlled 
searchlights  are  designed 

to  operate  on  a  125  volt 
circuit  and  must  be  ca- 

pable of  three  methods  of 
control;  namely,  distant 
electric,  local  mechanical 
and  distant  mechanical. 
In  the  case  of  electric 
control  the  controller 

must  be  capable  of  caus- 
ing the  searchlight  to 

make  a  complete  oscilla 
tion  of  two  to  40  degrees 
in  train  and  of  two  to  30 

degrees  in  elevation  every  ten 
seconds.  The  control  system 
is  so  arranged  that  it  may  be 
thrown  into  or  out  of  engage- 

ment at  the  mechanical  con- 
trol. 

Our  naval  searchlights,  all 
of  which  are,  of  course,  built 
to  withstand  exposure  to  spray 
from  salt  water,  are  fitted 
with  lamps  of  the  double 
feed,  horizontal  carbon  type, 

designed  for  both  hand  and 
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automatic  feed.  The  arc  must  burn 

quietly  and  steadily  and  be  capable  of 
burning  for  at  least  S]4  hours  without 
the  renewal  of  carbons.  The  glass  front 
door  composed  of  ground  and  polished 
strips  of  plain  plate  glass  secured  in  a 
metal  ring,  must  needs  be  mounted  in  a 
manner  capable  of  quick  adjustment 
without  removal  from  the  barrel  in  order 

to  protect  it  from  breakage  due  to  shock 
from  gun  fire.  The  base  of  the  search- 

light is  provided  with  an  azimuth  circle 
graduated  from  0  to  360  degrees  in  five 
degree  scale  divisions  and  the  controller 
is  provided  with  a  sight  bar  (fitted  with 

open  sights)  which  parallels  the  search- 
light beam  at  all  times  when  the  light  is 

in  operation  and  which  also  enables  the 
operator  to  sight  accurately  even  though 
the  searchlight  shutter  be  closed. 

One  of  the  chief  explanations  of  the 
present  era  of  increased  usefulness  for 
the  searchlight  in  warfare  is  found  in  the 

circumstance  that  under  approved  mod- 
ern practice,  searchlights  are  used  not 

merely  for  purposes  of  illumination, 
offensive  and  defensive,  but  also  for  day 

and  night  signaling.  Why,  Uncle  Sam's soldiers  and  sailors  even  resort  to  the 

searchlight  to  transmit  the  baseball 
scores  in  season!  As  indicative,  too,  of 
the  development  in  this  direction  it  may 
be  noted  that  the  searchlight  may  now  be 

requisitioned  for  two  separate  and  dis- 
tinct classes  of  signaling.  For  the  one, 

the  searchlight  requires  to  be  fitted  with 
a  shutter,  but  for  the  other  the  ordinary 
searchlight  without  shutter  suffices. 
When  no  shutter  is  suitable  or  avail- 

able, the  beam  of  the  searchlight  is  used 
for  long  distance  signaling  in  a  manner 
similar  to  that  in  which  a  flag  or  torch 

is  employed  for  "wig- wag"  communica- 
tion. When  the  searchlight  beam  is  thus 

employed  the  first  position  is  a  vertical 
one.  A  movement  of  the  beam  90 

degrees  to  the  right  of  the  sender  indi- 
cates a  dot  and  a  similar  movement  to 

the  left  indicates  a  dash.  The  beam  is 

lowered  vertically  fore  and  aft  when  the 

signaling  is  toward  port  or  starboard.  Ex- 

perienced men  have  made  some  remark- 
able speed  records  in  so  signaling. 

However,  the  preferred  method  of 
searchlight  signaling  involves  the  use  of 
the  light  in  a  manner  similar  to  the 
heliograph  and  for  this  the  searchlight 
must,  of  course,  be  fitted  with  a  shutter 
of  the  Venetian  blind  type.  Under  this 
plan,  searchlight  signaling  is  by  no  means 
confined  to  the  hours  of  darkness  since 

in  daytime  and  in  ordinary  weather  the 
shutter  searchlight  can  be  readily  used 
for  distances  up  to  ten  miles  at  sea. 
Indeed  this  method  of  day  signaling  is 
considered  of  exceptional  value  by  the 
navy  inasmuch  as  it  is  independent  of 
background  and  may  be  used  behind 
armor  or  other  shelter.  In  this  form  of 

signaling  the  international  code  is  used. 
The  signals  are  made  by  short  and  long 
flashes,  the  short  flash  denoting  a  dot  and 
the  long  flash  a  dash. 

Great  dependency  is  placed  upon 

searchlights  by  the  "police  of  the  sea," 
and  the  derelict  destroyer  Seneca  and 

the  United  States  revenue  cutters — - 
which  in  the  event  of  war  are  annexed  to 

the  navy — each  carry  one  or  two  search- 
lights which  are  employed  from  time  to 

time  for  night  rescue  work.  In  this  con- 
nection it  may  be  mentioned  as  one  of 

the  very  latest  developments  in  the 
searchlight  field  that  the  United  States 
Life  Saving  Service  is  now  conducting 
tests  and  experiments  in  order  to  perfect 
a  storage  battery  searchlight  that  can  be 
carried  on  each  of  the  new  power  life- 

boats of  the  service — the  new  type  of 
craft  that  has  so  widened  the  scope  of 
life  saving  work  at  sea.  Already  the 
federal  life  savers  are  making  excellent 

use  of  searchlights — storm  proof  and 
fitted  with  18  inch  reflectors — Lor  beach 
work  when  a  marine  disaster  compels 
operations  with  boats,  line  gun  and 
breeches  buoy  at  night  at  a  scene  more  or 
less  remote  from  the  life  saving  station. 
However,  these  portable  searchlights 
which  are  carried  on  the  truck  with  the 

beach  apparatus  are  more  often  acetylene 
lamps  than  electric. 
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ALL    NATIONS    APPRECIATE  THE 

TELEPHONE 

The  accompanying  pictures  obtained 
through  the  courtesy  of  the  Western 
Electric  News  serve  to  emphasize  the 
fact  that  the  telephone  is  becoming 
almost  universal.  The  two  Si  wash 

squaws  seem  to  be  as  familiar  with  the 
instrument  as  their  pale  faced  friends. 
The  old  Maori  chief 

of  New  Zealand  seeks  to 

add  to  the  pleasure  of  his 
telephone  conversation 
by  holding  in  his  right 
hand  a  taiha  or  talking 
stick  which  is  decorated 

with  white  pigeon  feath- 
ers. It  is  a  custom  long 

followed  that  the  chief 
shall  hold  this  stick  in 

his  hand  while  address- 
ing an  audience. 

The  Zula  chieftain  is 
in    full     dress    uniform 

with  a  huge  head  dress  of  buffalo  horns. 
While  his  feet  look  as  if  encased  in  white 

"kids,"  the  fact  of  the  matter  is  that  he 
has  whitened  them,  using  pipe  clay. 

OUTWITTED  BY  THE  TELO- 
DETECTIVE 

The  police  were  still  in  the  dark — every 
clue   to   the  murder   of   the   prominent 

Siwash  Squaws  at  the  Telephone 

The  Maori  Chief  Holds  a  Talking  Stick  While  He  Telephones A  Zulu  Chieftain  in  Full  Dress 
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banker  Morris,  which  happened  three 

weeks  before,  had  been  carefully  fol- 
lowed but  so  far  the  developments  were 

not  encouraging.  The  two  questionable 
characters  arrested  on  suspicion  had  gone 
through  the  third  degree  successfully  and 
apparently  would  soon  be  released,  due 
to  lack  of  evidence. 

In.  the  detective  bureau  the  Chief  had 

been  doing  some  hard  thinking  for  fully 
20  minutes,  when  suddenly  he  struck  the 

desk  with  his  fist  and  muttered,  "  It's  the 
last  one,  but  we've  got  to  try  it."  A 
certain  button  was  pressed.  The  re- 

porters were  called.  After  the  interview, 

each  one  left  with  the  latest  "dope"  on 
the  Morris  case.  It  was  a  fake  story  but 

they  didn't  know  it. 
The  next  morning  the  public  read  about 

the  latest  developments  in  one  of  the 
most  sensational  murders  on  record  — 
practically  the  same  account  in  every 
paper.  At  the  same  time  every  prisoner 
in  the  lock-up  was  elated  to  find  himself 

provided  with  a  copy  of  the  "Herald "  — 
the  police  saying,  "To  conform  with  the 
new  regulations." 

Suddenly  in  No.  13  there  was  an  ex- 
clamation. Johnson,  one  of  the  two  sus- 

pected of  the  crime,  nervously  spoke  in  a 
low  tone  to  his  pal  in  the  adjoining  cell: 

"Bill,  for  God's  sake  —  they've  got  us." 
How  in  blazes  did  they  get  wise  that  we 
hit  the  old  man  that  night?  Did  they 

find  the  guns  under  the  hedge?" 
In  the  Chief's  office  upstairs  the  ste- 

nographer was  industriously  writing. 
Within  ten  minutes  he  had  turned  in  a 

typewritten  copy  to  the  boss. 
Several  plain  clothes  men  were  called 

in  and  instructed  to  look  for  a  couple  of 

guns  under  a  certain  hedge  somewhere' 
near  the  Morris  home  —  to  handle  them 
carefully  as  the  finger  print  system  would 
be  employed. 

"Now,"  said  the  Chief,  "that  clears 
up  the  hardest  job  we've  had  in  a  good 
while  and  shows,  without  a  word  of 

doubt,  that  the  '  telo-detective '  is  just 
about  indispensable  for  this  and  every 
other  department. 

The  explanation  is  simple:  an  ex- 
tremely sensitive  transmitter  was  secreted 

behind  the  coping  on  top  of  the  partition 
separating  Cell  No.  13  from  14  and  the 
conversation  between  Johnson  and  Bill 
was  reproduced  at  the  receiving  end  of 
the  circuit  400  feet  away.  The  conversa- 

tion coming  to  him  in  easily  understand- 
able tones,  the  stenographer  was  able  to 

record  it  word  for  word. 

AID  TO  HEARING  CARRIED  IN  A 
HANDBAG 

Besides  the  receiver,  a  transmitter  and 
a  small  battery  are  parts  of  this  odd  device 
used  by  the  partially  deaf  as  an  aid  to 
hearing.  To  make  the  outfit  as  incon- 

spicuous as  possible,  K.  M.  Turner, 

Jamaica,  N.  Y.,  has  invented  and  pat- 
ented a  handbag  within-  which  are 

provided  pockets  for  each  piece  of  the 
outfit. 

Handbag  'Phone 

In  the  side  of  the  bag  against  which 

the  transmitter  is  carried  are  small  per- 
forations to  admit,  the  sound.  In  the 

jaws  of  the  bag  are  two  notches  opposite 
each  other  for  the  cord  of  the  receiver 
when  in  use.  When  not  used  the  receiver 

may  be  placed  in  the  bag  which  also 
serves  for  carrying  miscellaneous  articles. 
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In  the  Background  is  One  of  the  Southern  Pacific  Snow  Sheds  Just  Appearing 

The   Trouble   Shooters    of   the 
Sierras 

When  the  wintry  winds  commence  to 
pile  and  drift  the  snow  faster  and  faster 
about  the  railroad  snow  sheds,  the  Sierra 

"trouble  shooter"  takes  down  his  skis. 
Thirty  feet  of  snow  is  unusual,  to  say 

the  least.  It  is  odd  to  think  of  telegraph 
and  telephone  wires,  apparently  safely 
ensconced  upon  large  glass  insulators  at 

the  top  of  tall  poles,  being  entirely  sub- 
merged by  snow.  But  however  amusing 

this  association  of  ideas  may  seem  to  the 
casual  observer,  to  the  man  whose  duty 
it  is  to  maintain  an  uninterrupted  flow 
of  current  through  the  wires  the  thought 
spells  nothing  pleasant  at  all. 

It  would  be  difficult,  indeed,  to  single 
out  another  man  whose  winter  duties  are 

as  unusual  and  difficult,  if  not  actually 
dangerous,  as  the  trouble  shooter  of  the 
Sierras.  When  the  deadening  circuits  at 
San  Francisco  and  Reno  announce  that 

the  insidious  white  enemy  is  mantling 
and  choking  the  wires,  the  trouble  shooter 
obeys  the  call  to  duty. 

Sometimes  the  drifts,  by  their  nature 

and  enormous  size,  prevent  his  progress- 
ing more  than  four  or  five  miles  a  day. 

Skis  are  the  customary  means  of  travel 
then.  When  he  arrives  upon  the  scene  of 
trouble,  he  employs  various  means  to 
attain  his  end.  That  itself,  however,  is 
well  defined;  it  is  just  this:  to  clear  the 
wires  of  the  snow  with  utmost  despatch. 

Snow,  at  least  ordinary  damp  snow,  is 
not  an  insulator,  as  a  great  many  people 
imagine.  Especially  is  its  conductive 
effect  noticeable  when  conversation  is 

attempted  over  long  distance  wires. 
Leakage  then  becomes  very  great,  to  such 
an  extent  often  that  voices  cannot  even 

be  heard,  no  matter  to  what  strength  the 
current  is  adjusted. 

Present  day  business  methods  have 
ordained  the  absolute  necessity  of  clear 

long  distance  wires,  or  the  next  alterna- 
tive of  making  them  clear  at  greatest  possi- 

ble speed.  Thus  it  is,  when  a  trouble  call 
comes  in,  we  send  a  trouble  shooter 

"skiing"  to  the  scene  of  difficulty,  often- 
times thereby  necessitating  his  erecting 

rude  shelter  huts  overnight.  Whereas, 
had  the  same  difficulty  arisen  not  a  great 
many  years  ago  we  would  have  simply 
waited  for  the  snow  to  melt  in  the  spring. 
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(1)  When  the  Wires  Begin  to  Deaden  between  San  Fran- 
cisco and  Reno  it  is  the  Signal  for  the  Sierra  "  Trouble 

Shooter"  to  Buckle  on  His  Skis  and  Set  out.  (2)  Deep 
Snow  in  Front  of  a  Southern  Pacific  R.  R.  Snow  Shed 
Station 

(3)  Staking  Out  Temporary  Line.  (4)  Temporary  Ser- vice over  36  Feet  of  Snow  in  which  the  Main  Line  is  Partly 
Snow  Covered 

AEROPLANE  TO  PATROL  TRANS- 
MISSION LINES 

A  practical  use  for  the  aeroplane  has 
been  found  by  a  western  electric  power 

company,  which  has  engaged  the  famous 
aviator  Robert  Fowler  to  patrol  its  trans- 

mission line  across  the  Sierras.  The 
contract  went  into  effect  this  fall  and  is 

the  first  of  its  kind  in  engaging  the  air- 

craft in  patrol  work  of  an  industrial  char- 
acter.   The  transmission  line  cxt  ends  over 

very  nigged  and  almost  inaccessible 
region,  which  is  readily  surveyed  by  the 
air  scout,  however.  Fowler  will  be  re- 

membered as  the  young  Qyer  who  began 
a  transcontinental  trip  eastward,  while 
Rodgers  was  flying  west  across  the 
United  Stales. 
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A  MOTORCYCLE  WIND  SHIELD 

One  of  the  prin- 
cipal objections  to 

motorcycling  on 
cold  and  windy 

days  has  been  over- 
come by  the  intro- 

duction of  a  motor- 
cycle wind  shield. 

As  seen  in  the  illus- 
tration it  can  be 

attached  to  the 
handle-bars  of  any 
motorcycle  in  two 
minutes'  time  by 
means  of  adjust- 

able clamps  and 
consists  simply  of  a 
metal  frame  one 

>ot  wide  and  two 

feet  high.  The 
frame  is  glazed 
with  a  sheet  of 
celluloid  such  as  is 
used  in  automobile 

curtains  and  weighs 

five  pounds  com- 

plete. 

GREAT     STEAM     TURBINES 
PARIS 

The  great  electric  sta- 
tion at  St.  Denis  in  the 

suburbs  of  Paris  may 
be  safely  said  to  be  the 
largest  steam  turbine 
electric  plant  in  Europe, 
for  since  a  recent  increase 

it  now  produces  as  much 
as  120,000  horse  power. 

The  increase  in  the  city's 
growth  is  making  it  ne- 

cessary to  afford  quite  a 
large  amount  of  current, 

especially  since  the  Met- 
ropolitan subway  is  tak- 

ing such  a  great  exten- 
sion, for  this  will  soon 

reach  as  high  as  70  miles. 

Horizontal  steam  turbo-generators  are 
used  in  this  great  station  and  in  the 
picture  one  of  the  units  is  seen.  It  is  no 
larger  than  a  modern  locomotive  but 
develops  20,000  horsepower. 

OF 

NEW    SCHEME   FOR    ILLUMINAT- 
ING PAINTINGS 

The  color  of  the  light  falling  upon  a 
picture  should  be  that  demanded  by  the 
picture  in  order  to  obtain  the  same 
appearance  as  when  lighted  by  daylight. 
This  could  be  done  by  making  artificial 

daylight  by  screening  out  the  excess  yel- 
low and  red  rays  from  artificial  light. 

However,  this  is  expensive  and  unneces- 
sary. Mr.  M.  Luckiesh,  who  has  been 

investigating  the  lighting  of  works  of 
art  for  some  time,  has  recently  developed 
a  scheme  which  has  already  been  applied 
to  a  large  exhibit  with  great  success. 
Each  picture  is  treated  separately  and 

just  those  rays  demanded  by  each  in- 
dividual picture  are  added  to  the  artificial 

light.  For  instance,  if  the  picture  has 
a  yellow  tone  ordinary  artificial  light  is 
satisfactory.  If  there  are  some  deep  blue 
tints  in  it  add  some  of  the  blue  rays.  If, 

however,  it  has  a  decided  blue-green  tone 
it  is  only  necessary  to  add  blue-green 
light.     This  is  readily  done  by  using  a 

Monster  Turbo-Generator  of  20,000  Horse 
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The  Famous  Chariot  Race  Sign,  Known  the  World  Over,  Has  Been  Dismantled 

trough  reflector  above  and  in  front  of  the 
picture,  in  which  are  placed  clear  lamps 

and  blue-green  lamps.  Judgment  is  nec- 
essary in  treating  paintings  in  this  man- 

ner. The  effect  upon  paintings  is  as- 
tonishing. Highly  valuable  paintings  as 

well  as  cheap  chromos  have  been  very 
materially  enhanced  in  beauty.  The 
scheme  bids  fair  to  revolutionize  the 

lighting  of  public  and  private  galleries. 

THE  HAND  AND  THE  BRAIN 

An  interesting  illustration  of  the  proc- 
esses of  reasoning  by  which  scientific 

conclusions  are  sometimes  attained  is 

afforded  by  the  case  of  the  human  skull 

discovered  not  so  long  ago  at  Chapelle- 
aux-Saints,  in  France,  which  was  pro- 

nounced to  be  probably  the  oldest  bodily 
relic  of  prehistoric  man.  This  skull 
shows  many  of  the  characteristics  of 

that  of  a  monkey- — but  little  indication 
of  intelligence.  Careful  examination, 
however,  revealed  a  slight  excess  of  size 
of  the  left  hemisphere,  from  which  it 
was  argued  that  the  owner  of  the  skull 
was  right  handed,  and  consequently  a 
user  of  tools,  a  conclusion  which  is 
thought  to  be  supported  by  the  fact  that 
ancient  stone  implements  were  found  in 
the  neighborhood. 

A  LAST  VIEW  OF  THE 
CHARIOT  RACE 

Temptation  is  too 
strong  to  resist  to  pub- 

lish once  more  a  picture 
of  the  famous  Chariot 

Race  sign — this  in  view 
of  the  fact  that  the  great 
spectacle,  which  has  for 
so  many  years  adorned 
Broadway  and  burned 
its  impression  upon  the 
minds  of  people  from  all 
over  the  world,  was  dis- 

mantled a  few  weeks  ago 
and  in  all  probability 
will  not  be  re-erected.  A 
twelve  story  building, 

being  erected  at  Broadway  and  37th 
Streets,  would  have  effectually  obscured 
the  view  of  the  great  sign. 

As  will  be  remembered  by  countless 
thousands,  during  the  operation  of  the 

sign  the  horses  all  appeared  to  be  run- 
ning at  breakneck  speed,  the  rear  chariot 

never  overtaking  the  main  chariot,  which 

represent  the  "Leaders."  The  wheels  of 
the  great  chariot  revolved  swiftly,  while 
the  road,  which  was  of  glass,  appeared  to 
recede  from  beneath  the  flying  hoofs  and 
revolving  wheels.  The  crimson  cape  of 
the  leading  driver  as  well  as  the  manes 
and  tails  of  the  horses  all  appeared  to  be 
waving  in  the  wind,  while  the  lights  which 
decorated  the  arena  wall  appeared  to 
move  in  the  opposite  direction. 

The  race  lasted  about  half  a  minute — 
then  followed  a  period  of  darkness  lasting 
about  the  same  length  of  time. 

Directly  over  the  race  was  suspended 
a  great  steel  curtain  20  feet  high  by  nearly 

100  feet  long— about  2,000  square  feel  o\ 
surface.  Mounted  on  the  top  of  this  cur- 

tain (as  a  title  of  a  painting)  was  the  title 

of  this  great  display  •'Leaders  o(  the 
World"  made  entirely  of  electric  1mU>s. 
which  remained  illuminated  continually. 
All  during  the  evening  there  appeared 
continuously  announcements  oi  the 

world's  greatest  business  concerns. 
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HOW   A   CONDUCTOR   WOULD 
ELIMINATE  ACCIDENTS 

Out  in  Portland,  Ore.,  Mr.  B.  F.  Boyn- 
ton,  claim  agent  for  the  Portland  Railway, 

Light  and  Power'  Company,  recently instituted  a  prize  contest  for  the  best 
papers  written  by  platform  men  on  the 
subject  of  how  to  prevent  accidents  to 
passengers  boarding  and  alighting  from 
moving  cars.  The  first  prize  of  $15.00 
was  awarded  to  Conductor  D.  P.  Simp- 

son and  his  paper  read  as  follows : 

"I  think  this  is  a  subject  on  which  it  is 
hard  to  tell  where  to  begin,  as  a  person 

might  go  on  and  cite  all  of  the  don'ts  with 
which  all  of  our  street  car  men,  who  have 

been  in  the  Company's  employ  for  at 
least  one  year,  are  thoroughly  familiar. 

"I  believe,  in  my  own  mind,  that  the 
way  to  eliminate  this  class  of  accidents, 
or  any  class  of  accidents,  with  exception 
of  those  which  happen  even  with  the 
utmost  precautions,  lies  in  the  frame  of 
mind  in  which  a  man  goes  to  work. 

"I  think  if  a  man  begins  his  day's  work 
full  of  confidence  in  himself,  and  with  a 
firm  determination  that  he  will  have  his 
mind  so  concentrated  on  his  work  that  it 
shall  receive  his  undivided  attention, 
during  the  period  of  time  he  is  on  duty, 
he  will  reduce  accidents  to  a  minimum. 

"I  believe  when  we  are  doing  our  ut- 
most to  eliminate  this  class  of  accidents, 

is  when  we  give  our  best  thought,  ability 
and  power  to  the  performance  of  our 
duty,  and  not  looking  on  our  work  as  a 
drudgery,  as  no  work  is  a  drudgery  that 
is  entered  into  in  the  right  frame  of  mind. 
And  a  person  whose  heart  and  soul  is  in  his 
work  and  who  is  thoroughly  interested 
both  in  the  work  itself  and  in  the  final 

results,  is  doing  his  part  in  the  elimination 
of  such  accidents. 

"I  think  a  great  many  of  us  carmen 
might  be  classed  as  what  we  might  call 
the  mechanical  men,  performing  our 

,  duty  (probably)  O.K.  with  our  mind  and 
thought  on  some  other  subject.  This 
might  be  permissible  at  times,  but  I  think 

.is.  a  pretty  poor  policy  to  follow,  as  1 

believe  our  mind  and  thought  should  b*e 

on  our  work  while  we  are  in  the  perform- 
ance of  same. 

"We  all  know  if  we  are  in  the  habit  of 
thinking  of  one  thing  while  we  are  doing 
something  else,  we  divide  our  attention, 
we  cause  the  mind  to  ramble,  producing 

absent-mindedness.  To  prevent  this 
tendency,  we  should  give  our  work  our 
undivided  attention,  and  make  that  a 
rule  under  every  circumstance. 

"The  final  results  will  be  better  pleased 
patrons,  a  better  pleased  company,  and 
accidents  eliminated  beyond  comprehen- 

THE  SUBMARINE  COAL  OF  CAPE 
BRETON 

On  Cape  Breton  Island  there  are  a 
number  of  collieries  operated  for  the 
purpose  of  digging  out  coal  from  under 
the  sea,  the  submarine  area  thus  under- 

mined now  amounting  to  about  sixteen 
ordinary  farms  of  100  acres  each. 

The  outer  end  of  the  hole  is  something 
like  a  mile  from  the  shore.  Strange  as 
it  may  seem,  the  workings  have  never 
been  invaded  by  sea  water  streams, 
although  fresh  water  streams  have  been 
encountered  flowing  out  in  the  strata 
under  the  ocean  bed.  The  thickness  of 
this  strata  over  the  mines  varies  from 

500  to  1,140  feet.  About  five  million  tons 
of  coal  have  already  been  taken  from 
these  submarine  workings  and  there  is 
as  yet  no  indication  of  the  failure  of  the 
beds. 

HOTEL  ELECTRIFIED 
It  is  stated  that  there  are  41  miles  of 

electric  circuits  in  the  new  Hotel  Wis- 
consin, in  Milwaukee.  There  are  43 

electric  motors,  which  have  an  aggregate 

output  of  about  400  horsepower,  of  which 
80  horsepower  is  vised  in  operating  the 
blowers  in  the  ventilating  system.  This 
is  the  largest  electrical  installation  in  any 
hotel  in  the  Northwest,  it  is  said.  The 

elevators  are  operated  by  electric  motors, 
as  are  laundry  niaehines,  pumps,  Mowers, 
refrigerating  niaehines.  mixers,  drippers 
and  Other  kitchen  niaehines.  ete. 
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AERIAL    CABLEWAY   TO    THE 

"VALE   OF   CASHMERE" 
The  spring  of  1914  will  witness  the 

beginning  of  the  construction  of  a  great 
cableway,  about  75  miles  long,  across  the 
Himalaya  Mountains  which  separate  the 

beautiful,  world  famed  "Vale  of  Cash- 
mere" from  the  plains  of  the  Punjab,  in 

northern  India.  This  will  be  the  longest 
cableway  in  the  world.  It  has  been  found 
impossible  to  construct  a  railroad  from 
India  into  Cashmere  and  at  present  all 
freight  going  in  and  out  is  transported  on 
bullock  carts,  requiring  fifteen  days, 
under  the  most  favorable  conditions,  to 
cover  the  200  miles  between  Rawalpinda, 
in  the  northern  Punjab,  and  Sringar,  the 
capital  of  Cashmere.  The  cost  of  trans- 

porting goods  between  the  two  cities  is 
about  $25.00  per  ton,  which  almost 
prohibitively  raises  the  price  at  their 
destination. 

The  cableway  will  be  constructed  in 
great  spans  of  about  800  yards  each, 
with  fixed  cables  upheld  by  iron  towers. 
There  will  be  separate  cables,  about  nine 
feet  apart,  for  outgoing  and  incoming 
freight.  The  endless  moving  cables  for 
drawing  the  cars  will  be  constructed  in 
five  mile  sections.    From  the  main  cables, 

steel  cars  will  be  suspended,  30  to  every 
mile,  holding  about  450  pounds  of  freight. 
The  cars  will  be  carried  over  great  gorges, 

with  a  drop  beneath  them  in  many  in- 
stances, of  more  than  1000  feet.  They 

will  pass  over  the  cable  in  about  fifteen 
hours. 
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American  Consul  Henry  D.  Baker,  in 
a  consular  report  written  from  Simla, 
the  Imperial  Capital,  has  outlined  the 

plan.  The  firm  of  Forbes,  Forbes,  Camp- 
bell &  Co.,  together  with  the  agents  of 

the  American  Express  Co.  in  India,  have 
made    the    survey    and    have    demon- 

strated to  the  Cashmere  government 
that  the  project  is  practicable  and  not 
unduly  expensive.  The  firm  has  notified 
the  government  of  its  intention  to  begin 
the  work  this  spring. 

Water  power  will  generate  the  neces- 
sary electricity  to  operate  the  line.  The 

transfer  of  cars  from  section  to  section 

Proposed  Cableway  through  the  Himalaya  Mountains 

for  Serving  the  Famous  "  Vale  of  Cashmere  " 

will  be  accomplished  automatically  by 
revolving  drums,  which  will  effect  the 
release  of  the  cars  and  their  renewed 

gripping  to  the  hauling  cables  of  the 
next  section.  To  overcome  expansion 
and  contraction  from  heat  and  cold,  the 

cables  will  be  equipped  with  a  com- 
plicated system  of  springs,  anchored  with 

tremendous  weights. 
The  cable  will  extend  from  the  city  of 

Baramula,  at  the  entrance  of  the  floor  of 
the  valley  of  Cashmere,  to  Abbottabad, 

75  miles  away,  situated  in  the  Orash 
Valley,  India,  which  town  is  soon  to  be 
connected  with  the  Northwestern  Rail- 

way System,  operating  in  the  Punjab  al 
Hasan  Abdal  44  miles  away.  From 
Baramula  the  cableway  will  be  connected 
with  SringaTj  the  capital  of  Cashmere, 
by  an  electric  railway,  a  distance 
miles.  Baramula,  the  Cashmere  terminus 
of  the  cableway  is  5,150  feel  above  sea 
level/and  Abbottabad,  the  terminus  on  the 
other  side,  is  4,200  feet  above  sealevel. 
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PHOTOGRAPHY    IN    NATURAL 
COLORS 

It  is  truly  said  that  the  invention  of 
color  photography  by  the  Luraieres  still 
marks  the  most  important  event  in  the 
history  of  photography  since  the  advent 
of  the  daguerreotype.  A  completely 
successful  picture  of  this  kind  will  always 
be  a  source  of  wonder  and  delight  to  the 
cultivated  mind. 

As  a  matter  of  fact,  photography  in 
colors  for  translucent  plates  is  extremely 
simple  when  the  autochrom,  the  most 
recent  and  successful  process,  is  used. 
Any  amateur  with  an  ordinary  camera 
and  no  extra  equipment  except  a  special 
yellow  screen  can  obtain,  by  this  method 
of  development,  almost  as  simple  as  for 
ordinary  plates,  within  fifteen  minutes, 
exposure  and  all  manipulations  included, 
a  finished  color  plate,  absolutely  true  to 
nature.  In  this  process,  of  which  a  short 
description  will  be  given,  two  solutions 
only  are  to  be  used. 

These  autochrom  plates  have  been  on 
the  market  but  two  or  three  years  and  it 
is  within  the  last  year  that  they  have 
been  perfected  and  within  the  last  few 
months  that  a  means  of  reprinting  on 
paper  has  been  discovered.  This  last 
mentioned  marvel  is  the  discovery  of  a 
German.  The  plates  as  now  used  render 
the  most  delicate  tints  and  shades  of 

nature  withabsolute  fidelity.  They  pro- 
duce a  beautiful  and  permanent  trans- 

parency in  natural  colors  and  of  inesti- 
mable worth  and  beauty  as  window  trans- 

parencies or  when  viewed  in  reflectors 
adding  much  to  the  decoration  of  a  room. 
They  are,  too,  in  a  prominent  position  as 
a  means  of  advertisement  for  the  sale  of 

paintings,  objects  of  art,  rare  furniture, 
stained  glass  windows,  choice  fabrics, 
tapestries  and  rare  flowering  plants. 
They  have  also  a  distinct  place  in  many 
branches  of  science  affording  accurate 

records  of  skin  eruptions,  peculiar  patho- 
logical cases  and  the  like. 

The  plates  differ  from  ordinary  plates 
in  this  way:  Interposed  between  the 
sensitive  coating,  and  the  glass  is  a  thin 

layer  of  transparent  microscopic  starch 

grains,  dyed  orange-red,  green  and  violet, 
spread  without  overlapping,  and  mixed 
in  such  proportions  that  the  layer  appears 
colorless  when  examined  by  transmitted 
light  and  absorbs  but  a  small  percentage 
of  the  light  received.  The  sensitive 
coating  is  extremely  thin  and  is  made  of  a 

special  fine  grained  panchromatic  emul- 
sion. 

When  such  a  plate  is  exposed  in  the 
camera  with  the  glass  side  towards  the  lens, 
the  light,  before  reaching  the  sensitive 
coating,  passes  through  the  colored  starch 
grains  which  act  individually  as  minute 
screens,  each  one  absorbing  all  colors  but 
its  own.  A  microscopical  selection  thus 
takes  place,  and  after  development  there 
is  found  under  each  grain  a  corresponding 
black  spot  (reduced  silver)  of  a  density 
proportionate  to  the  amount  of  color 
received  and  transmitted  by  this  partic- 

ular grain.  Were  the  plate  fixed  at  this 
stage,  the  picture  when  examined  by 
transmitted  light  would  show  only  the 
colors  complementary  of  those  of  the 
original,  since  the  true  colors  are  masked 
by  the  black  spots  beneath  the  grains. 
But  when  the  reduced  silver  is  dissolved 

(in  the  permanganate  solution)  the 
image  is  reversed;  the  opaque  spot  under 
each  grain  becomes  transparent  and 
transmits  colored  light  precisely  of  the 
same  hue  as  the  light  transmitted  by  the 
grain  when  the  plate  was  exposed  in  the 
camera;  in  other  words,  the  color  is  recon- 

structed just  as  it  was  decomposed  dur- 
ing exposure. 

A  special  yellow  screen  must  be  fitted 
to  the  lens  in  order  to  equalize  the  action 
of  the  light  and  compensate  for  the 
predominant  action  of  the  violet  and  blue 
rays,  to  which  the  panchromatic  emulsion 
is  most  sensitive. 

The  use  of  such  plates  also  necessitates 
some  simple  adjustments  in  the  darkroom, 
lighting,  camera  and  in  the  plate  holders, 
but  there  is  not  space  at  this  time  to  go 
into  these  details,  which,  however,  are 
very  simple  and  represent  very  slight 
changes. 



The  Great  Statue  of  Rameses  II,  Now  Lying  on  a  Palm  Grove  Near  Bedrashin,  a  Few  Miles  South  of  Cairo,  is 
to  be  Removed  and  Set  Up  in  the  Center  of  the  New  Square  Outside  the  Cairo  Railroad  Station.  The  Statue  Weighs 
Over  100  Tons  and  Owing  to  its  Great  Weight  Cannot  be  Transported  Over  any  Bridge  in  or  Near  Cairo.  The  Place 
Where  it  Lays  is  About  Two  Miles  from  Bedrashin  Station  and  Special  Rails  Will  be  Laid  to  Bring  it  to  that  point. 



1118 POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

Experiments  are  being  made  by 

the  Chicago  Post  Office  in  facilitat- 
ing the  work  of  mail  carriers  by 

having  them  go  about  on  roller 
skates.  Some  of  the  inside  men 
have  also  been  provided  with 
skates  to  hasten  their  progress 

through  the  great  package  store- 
rooms. 

Lung  Yep,  the  first  and  only 
full  blood  Chinese  policeman 
in  America,  being  presented 

with  his  badge  by  Chief  of 
Police  Sebastian  of  Los 

Angeles.  Lung  Yep  requested 
that  at  the  ceremony  he  be 

permitted  to  wear  his  Oriental 
robes  of  honor  which  had  been 
handed  down  for  generations 
by  his  revered  ancestors. 
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A  bright  and  progressive  Chicago  newsboy  owns 
a  pair  of  educated  dogs.  They  were  recently  per- 

mitted to  sell  newspapers  and  magazines  while 

their  master  went  to  lunch.  "  Rex  "  sits  on  the 
stand  and  grips  between  his  teeth  a  big  calabash 

pipe  and  a  copy  of  a  newspaper,  while  "  Brownie," 
a  water  spaniel,  perches  himself  upon  a  soap  box 
beside  the  stand  and  holds  in  his  teeth  a  little 

"  plug  "  hat  for  the  safe  keeping  of  the  coin. 

The     lady     in     the 
picture  is  a  bride  of  the 
Sara  tribe,  in  the  Congo 

region  of  Central  Afri-         ' 
ca.     This  deformation   of  the 

lips  among  the  women  is  a  sign 

of  beauty.     The  effect  is  pro- 
duced   by    piercing    the    li; 

when  young.     Into    the  holes 
are  placed  small  wooden  disks, 
which     are     increased     in 
size  as  the  lips   gradually 
become    more    and    more 
distended. 

The  German  Kaiser  and  his  guest  Franz  Ferdinand,  inspecting  the  results  of 
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Hot  Springs  at  Puna  on  the  island  of  Hawaii  —  the 
remains  of  an  old  crater.  The  water  has  mineral 
properties,  fine  for  bathing. 

The  great  Sho- 
shone dam  in 

Wyoming,  the  high- 
est in  the  world,  is 

a  wedge  of  concrete 
328  feet  from  base 
to  top.  Were  the 
U.  S.  capitol  set 
down  in  this  gap 
the  tip  of  the  dome 
would  fall  short  of 

the  dam  parapet 
some  21  feet. 

The  cannibal  temple  at  Bau,  the  ancient  capital  of 
Fijii.     Here  the  great  king  Cakbau  made  his  human 

sacrifices  and  had  his 
harem.  Strangely 

enough,  the  rock  on 
which  the  heads  of 
victims  were  smashed 
is  now  used  as  a 

Methodist  baptismal font. 
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This  concrete  bridge  structure  at  Allentown,  Pa.,  is  the 
largest  of  its  kind  in  the  world;  neither  the  longest  nor  yet 
the  highest,  but  containing  the  greatest  bulk  of  material. 
It  is  2600  ft.  long,  46  ft.  wide  and  150  ft.  high. 

This  curious  combination  chair  and  table  was  used  by 
Napoleon  in  his  campaigns.  It  is  constructed  so  that 
all  the  parts  fold  up  into  a  compact  form  for  transporta- 
tion. 

This  is  rather  an  odd  view  of  Brazil's  greatest 
battleship,  the  Rio  de  Janeiro,  built  in  England.  It 
draws  27  feet  of  water  and  has  armor  nine  inches  thick. 
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PHOTO   BY  D.   A.   WILLEY,   BALTIMORE,    MD. 

Here  is  a  picture  of  what  is  called  "  salt  farming  ' '  on  the  great  American  desert,  called  the  Salton  Sink,  in  southern 
California.     This  was  once  the  bottom  of  the  sea.     The  salt  is  so  pure  that  it  needs  no  treatment. 

On  Martinmas  Eve,  the  customary  audit  for  receiving  the  wroth  silver  due  and  payable  to  the  Earl  of  Dalkeith 
was  held  at  Knightlow  Cross,  Ryton  on  Dunsmore.  This  was  originally  a  tax  on  all  persons  who  used  Dunsmore 
Heath  for  their  cattle  to  pass  over,  but  it  is  now  not  compulsory.  Each  parish  [subscribes,  and  the  money  raised 
is  put  into  a  stone  in  a  field  at  Knightlow  Cross,  and  collected  by  the  agent  of  the  Earl  of  Dalkeith.  The  proceeds 
are  devoted  to  an  old-fashioned  breakfast  held  at  the  Dun  Cow,  and  the  guests  are  charged  i  6  if  it  is  their  first  visit, 
or  1/  if  they  have  had  the  breakfast  before.  After  the  breakfast  is  paid  for,  the  balance  is  spent  in  rum  and  hot  milk, 
and  the  health  of  the  King  and  Earl  of  Dalkeith  is  drunk. 
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The  open  air  model  school  recently  opened  at  Bryn  Mawr  College  is  termed  "  the  first  temple  of  the  superwoman." 
It  is  expected  that  after  the  fifteen  pupils  who  constitute  the  first  class  have  finished  their  seven  year  terms  in  the 
open  air,  they  will  be  far  healthier  and  will  have  accomplished  much  more  than  their  sisters  whose  education  has 
been  gained  indoors. 
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The  method  by  which  canal  locks  operate  is  not  clear  to  all,  and  in  view  of  the  opening  of  the  Panama  Canal  it 

will  be  interesting  to  all  just  how  a  steamboat  "  climbs  a  hill."  The  four  small  locks  shown  here  illustrate  the  point 
admirably.  The  boat  is  just  passing  from  the  lower  lock  into  the  second  from  the  bottom.  When  through,  the  gate 
behind  it  will  be  closed  and  the  one  in  front  opened,  letting  the  water  from  the  third  lock  into  the  second,  which  will 
raise  the  boat.     In  this  manner  the  boat  is  raised  from  lock  to  lock.     In  coming  down  the  process  is  reversed. 

In  Sidney,  Ohio,  "  Susan,"  a  collie,  is  mothering  her  seven  puppies  and  four  pigs.     The  mother  of  the  baby  piss 
died  and  Susan  became  their  foster  mother  and  saved  their  lives. 



1126  POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

Showing  the  entrance  to  Tunnel  No.  i  during  the  "smoking  out  "  of  Ralph  Lopez,  the  murderer  who  had  sought 
refuge  in  the  mine.    This  attempt  was  unsuccessful,  but  later  he  appeared  of  his  own  accord  and  was  shot. 

This  shows  a  wood  model  of  a  case  for  shipping  eggs  by  parcel 
post,  designed  by  a  committee  of  Chicago  women,  headed  by  Mrs. 

E.  E.  Smith,  in  the  great  national  fight  to  break  up  the  "  egg 
combine."  The  government  will  make  these  cases,  of  papier- 
mache,  to  carry  30  dozen  eggs,  under  the  new  P.  O.  ruling  allowing 
a  50  pound  gross  limit  on  packages  within  certain  zones. 

The  aeroplane  skirt — latest  freak  idea  of  the  fashion  artist. 
Although  a  freak,  it  may  be  extensively  worn — you  never  can 
tell  these  days. 



THE  WORLD'S  PICTURE  GALLERY 
1127 



1128 
POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

Queer  old  type  of  lift  bridge  in  use  to  this  day  in 
an  out-of-the-way  corner  of  Holland. 

Curious  Japanese  picture  book,  47  yards  long, 

which  has  just  been  sold  in  London  to  a  well-k 
collector. 

Little  Margaretha  Ritschen,  four 
years  old,  who  traveled  all  the  way 
from  Austria  to  San  Francisco  un- 

accompanied. The  direction  card 
stitched  to  her  dress  was  written 
in  several  languages. 

Largest  and  most  expensive  cigar  holder  in  the 
world.  It  is  made  of  pure  meershaum  and  is  worth 
$250.    The  owner  lives  in  Germany. 
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Russian  wood  carvers  are  wonderfully  expert  at  their  craft.  This  photograph  shows  a  group  of  these 
people  in  their  picturesque  costumes  and  some  of  their  handiwork,  which  is  all  done  by  penknife.  It  was 

taken  at  a  recent  "  Ideal  Home  "  exhibition  given  by  the  Princess  of  Teck. 

A  number  of  Blackfeet  Indians  formed  an  important  feature  at  the  recent  Land  Show  held  in  Chicago.  While 
in  the  city,  they  camped  in  a  tepee  village  on  the  roof  of  the  Hotel  Sherman,  nearly  400  feet  in  the  air.  They 
often  whooped  with  delight  on  the  way  up  the  elevator  shaft,  to  the  amusement  of  the  hotel  guests. 
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Women  workers 

in  the  beet  fields  of 

England  wear  a 

picturesque  and  at 
the  same  time  very 

practical  garb. 

At  the  Hotel  La  Salle  in  Chicago  are  to  be  found  girl  "Bell 
Hops,"  or,  more  appropriately,  "Belle  Hops." 
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Six  lions  belonging  to  a 
circus  recently  escaped  in 

Leipsig,  Germany, when  the 
cage  collided  with  a  street 
car.  Great  excitement  pre- 

vailed, and  80  policemen 

took  part  in  the  chase,  final- 
ly shooting  the  lions,  after 

S7,5oo  damage  had  been 
done.  Neither  lions  nor 

police  killed  any  one. 

Britain's  largest  liner,  the  Cunarder 
Aquitania,  is  approaching  completion. 
The  photograph  shows  the  top  casing  of 
a  turbine  being  lifted  into  the  ship. 
Each  turbine  weighs  about  425  tons. 

An  arrangement,  recently  patented 
by  a  German  scientist,  to  compel  a  child 
to  maintain  the  correct  posture  in 
writing. 
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Wagon  train 
bringing  out  45,000 

pounds  of  bullion, 

property  of  Alvara- 
do  Mining  Com- 

pany, Parral,  Mexi- co— value  $1,121,- 

000  Mexican  cur- 
rency. 

Federal  Armored 
Car 

Sergeant  Marie  Terragos,  Mexican  Joan  of  Arc, 
who  during  battle  of  Mesa  shot  20  Federals.  At 
target  practice  Sergeant  Marie  beat  out  50  men. 

Miss  Condelario,  who,  armed  with  rifle  and  six-shooter,  went 
into  the  thick  of  the  fight  to  bring  out  wounded.  She  is  resting 
a  moment  and  lighting  a  cigarette. 
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BUREAU   OF   STANDARDS    TESTS 
TRACK  SCALES 

The  Bureau  of  Standards  of  the  De- 
partment of  Commerce  has  equipped  and 

is  sending  out  over  the  country  a  test 
weighing  car  to  test  the  scales  used  in  the 

Bureau  of  Standards  Scale 
Testing  Car 

DITCH  DIGGING  BY  MACHINERY 

In  sections  of  country  where  tile  is 
laid  to  drain  the  land  before  it  can  be 

cultivated,  a  mechanical  ditch  digger  is 
almost  a  necessity.  A  modern  type  of 
machine  is  shown  in  the  picture.    Bucket 

different  cities  of  the  unio:  ,  The  car,  as  is 
shown  in  the  illustration,  is  equipped  with 
a  number  of  standard  weights,  and  appa- 

ratus for  putting  them  on  the  track 
scales  to  be  tested.  A  crane  bridge 
equipped  with  a  trolley  and  a  hoist  can 
be  projected  out  of  one  end  of  the  car 
and  any  given  number  of  standard 
weights  can  be  placed  on  the  small  truck 
and  run  out  on  the  scale  platform. 

Most  track  scales  have  four  pairs  of 
first  levers  and  the  scales  are  tested  by 
observing  the  scale  reading  for  a  known 
amount  of  standard  weights  on  the  scale. 
Weights  may  be  gradually  added  to  the 
truck,  giving  readings  at  a  number  of 
points  on  the  scale. 

The  car  carries  eight  weights  of  10,000 
pounds  each  and  four  of  2500  pounds  each. 
They  are  of  cast  iron,  machined. 

shaped  blades  upon  a  strong,  circular, 
steel  wheel  dig  their  way  down  to  the 
depth  set  as  they  revolve,  each  bucket 
automatically  dumping  its  load  upon  a 
lateral  carrier  as  it  reaches  its  highest 
point.  This  carrier  drops  the  dirt  in  a 
neat  pile  along  the  edge  of  the  ditch.    An 

Charles  P.  Steinmetz,  electrician  of  the 
General  Electric  Co.,  has  been  invited 
to  act  as  honorary  president  of  the 
International  Electrical  Congress,  to  be 
held  at  San  Francisco  in  1915.  E.  B. 

Rosa,  of  the  Bureau  of  Standards,  Wash- 
ington, D.  C,  will  be  honorary  secretary. 

A  Modern  Ditch  Digging,  Machine 

operator  and  helper  are  all  the  crew 
required  and  in  an  average  day  this 
engine  driven  ditcher  can  easily  excavate 
in  fairly  mellow  soil  100  rods  of  ditch 
three  feel  deep. 



ELECTRIFICATION 
BY   EDWARD   LYELL   FOX 

Showing  a  Typical  New  York  Central  Locomotive  of  the  Present  Day  and  at  the  Left  a  Gas-Electric  Car  on  the  Middle 
Tennessee  Railroad.  The  latter  is  a  Type  Rapidly  Making  Its  Way  in  Certain  Classes  of  Service,  as  on  Light  Traffic  Branch 
Lines  and  Lines  Interconnecting  with  Electric  Interurbans 

ELECTRICITY  has  touched  the 

railroad  systems  of  America  with 
its  magic  wand.  It  has  reached  out, 

extending  its  power  even  into  the  lines 
that  wind  and  climb  through  the  moun- 

tains of  the  west ;  it  has  gone  far  beyond 
the  suburban  zones  of  large  cities;  it  has 

marked  its  course  even  across  arid  prai- 
ries.   Railroading  is  being  changed. 

To-day  there  are  in  this  country  al- 
most 1600  miles  of  electrified  steam  rail- 

road track.  In  the  very  near  to-morrow 
1443  more  miles  will  be  laid.  This  in- 

crease of  90  per  cent  shows  the  powerful 
wedge  that  has  been  driven  into  steam 
railroading.  Also,  if  one  considers  that 
some  authorities  are  even  yet  spending 
their  time  shouting  that  every  mile  of 
track  is  leading  to  the  poorhouse,  this 
electrical  transformation  is  all  the  more 

significant.  From  everything  that  can 

be-  learned  in  Wall  Street,  the  work  of 
replacing  steam  with  motors  will  be 
pushed  hard  as  soon  as  the  financial  sky 

l^p- 
fflffl     iSffin 

turns  from  somber    gray  to  clear  blue. 
It  costs  about  the  same  to  electrify  as 

it  does  to  build  a  new  railroad.  Despite 

this  enormous  expense,  some  of  the  rail- 
roads are  gc.  g  right  ahead  with  their 

plans.  They  realize  the  advantages  of 
the  new  system ;  they  can  foresee  the  new 
railroad.  For  instance,  the  Pennsylvania 
is  going  to  electrify  its  line  from  New 
York  to  Pittsburg.  This  818  miles  of 
single  track  will  cost  $40,000  a  single 
track  mile,  a  total  of  almost  $33,000,000. 
Out  west  they  are  planning  to  electrify 
across  three  states.  The  Great  Northern 

and  the  Chicago,  Milwaukee  and  Puget 
Sound  have  already  given  out  contracts. 
The  work  will  total  970  miles;  it  is  a 
fifteen  and  a  half  million  dollar  job. 

This  is  "important.  It  shows  the  new 
tendency  It  shows  that  railroads  arc 
going  to  take  the  chance  of  electrifying 

lines  that  traverse  sparsely  settled  sec- 
tions of  the  country;  it  shows  that  they 

are  getting  away  entirely  from  restricting 

,-%-t     their  projects  to  suburbs. 
Dimension  Drawing  of  One  of  the 

Very  Latest  New  York  Central 
Locomotives  of  Which  Six  Have 

Just  Been  Ordered  from  the  Gen- 
eral Electric  Co.  It  Will  Weigh 

110  Tons,  Develop  2000  H.  P.  and 
be  Capable  of  Handling  a  1200 
Ton  Train  at  60  Miles  an  Hour  on 

Level,  Straight  Track 

\  Height         '^,| 

Uij 
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Also,  it  shows  that  elec- 
trification is  no  long- 

er confined  to  the  level 
alluvial  country  of  the 
Atlantic  seaboard.  It  is 

pushing  into  the  moun- 
tains, the  open  spaces, 

the  zones  where  collec- 
tions of  houses  are  few 

and  far  between. 

From  a  transportation 
standpoint    this     is     of 
tremendous  importance. 

On  the  flat,  densely  popu- 
lated,    Atlantic      Coast 

country,     electrification 
was  a  natural  evolution. 

It  lengthened  the  com- 
muting  areas   of   important    cities    and 

so  increased  the  traffic.     In  other  words, 
when  the  suburban  service  used   to  be 

composed  of  slow  steam  cars  few  per- 
sons cared  to  make  a  daily  trip  to  busi- 
ness of  more  than  30  miles.      Now  with 

swift,  clean  electric  trains  the  zone  has 
been  lengthened  to  40  and  in  some  cases 
even  50  miles.      It  has  developed  new 
suburbs,  provided  new  passengers   and 
poured  more  money  into  the  treasuries 
of  the  railroads. 

This  has  all  come  about  in  the  last 

eight  years.  To  the  Long  Island  Rail- 
road goes  the  credit  for  the  first  venture. 

Before  1900  electric  locomotives  had  been 

used  in  the  tunnels  of  the  B.  &  O.,  but  it 
remained  for  the  Long  Island  in  1905  to 

Electric  Locomotive  of  the  St.  Clair  Tunnel  at  Port  Huron,  Mich.      It  is  capable 
of  Hauling  the  Heaviest  Freight  and  Passenger  Trains  through  the  Great  Bore 

electrify   the   first   suburban   lines.      So 
satisfactory   were   the   results   that   the 
Pennsylvania  and  the  New  York,  New 
Haven  and    Hartford    fell  quicldy  into 

line.     The  Long  Island  found  that  al- 
though the  bills  for  electrification  were 

big  they  were  more  than  balanced  by  in- 
creased returns,  coming  from  new  subur- 

ban developments.     So  satisfied  was  the 
Pennsylvania  system  with  the  experiment 
that  they  are  now  constructing  a  similar 

electric    service    around    Philadelphia's suburban  district.     Their  line  between 

Philadelphia  and  New  York  will  also  be 
electrified.    Such  long  line  projects  as  this 
are  expected  to  produce  a  loss.    That  is, 
a  loss  for  the  first  few  years.     Railroad 
engineering    experts    believe,     however, 

that  this  will  be 

more   than   bal- 

anced     by     in- 
creased    effi- ciency. 

George  Gibbs, 

electrical  engi- 
neer of  t  h  e 

Pennsylvania 
Railroad  and  an 

First  Electric  Motor 

Passenger  Train  on  the 
Butte,  Anaconda  & 
Pacific  Railroad  the 
Only  Raili  ltd,  bj  the 

Way,  which  is  Operated 

Entirety    bj    Electricity 
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A  Beautiful  Stretch  of  Six  Track  Line  on  the  New  York 
Central  at  Spuyten  Duyvil 

international  authority,  has  given  as  his 
opinion  that  the  day  when  all  lines  will 
electrify  their  lines  for  long  distances  is 
at  hand.  He  points  out  that  the  new 
system  reduces  track  congestion,  the 
number  of  train  hours  per  mile  of  track. 
He  declares  that  although  it  has  only 
been  applied  to  passenger  service  it  is 
now  entering  the  freight  field.  In  three 
years  he  says  that  freight  will  be  brought 
from  New  England  in  electric  trains 
across  the  gigantic  Hell  Gate  Bridge,  and 
across  New  York  Bay,  feeding  into 
tracks  that  lead  west  -and  south.  It  will 

be  the  first  practical  application  of  elec- 
trified lines  in  the  handling  of  freight. 

Railroads  have  electrified  their  systems 
for  different  reasons.  In  New  York  City, 
for  instance,  it  was  to  supply  adequate 
terminal  facilities.  On  the  New  Haven 

line  the  goal  was  economies  with  extreme- 
ly dense  and  mixed  traffic.  On  the  Nor- 

folk and  Western  it  was  to  facilitate  the 

handling  of  enormous  coal  trains.  In 
the  Rocky  Mountain  country  cheap 
electrical  power  was  available.  In  one  of 

the  Great  Northern's  electrifications  a 
long  tunnel  was  the  cause.  The  proposed 
line  for  Dakota  and  Montana  was  decided 

upon  by  the  almost  prohibitive  difficulties 
of  poor  coal. 

At  the  Engineers'  Club  one  night 
recently,  during  a  discussion  bearing  on 
this  subject,  it  was  stated  by  one  of  the 
most  prominent  men  in  the  work  that  the 
steam  locomotive  itself  is  the  cause  of  its 

passing.     He  went  on  to  say  that  the 

waste  of  fuel  is  too  big  a  factor  to  be  ig- 
nored longer.  He  showed  that  90  per  cent 

of  the  heating  value  of  coal  is  lost  in  a 
locomotive.  He  said  it  was  the  most 

wasteful  method  of  using  fuel,  contrasting 
it  with  the  combustion  obtained  in  large 
plants  where  coal  is  spread  over  large 
grate  areas  by  automatic  stokers.  He 
estimated  that  five  per  cent  of  the  steam 

producing  value  of  coal  ordinarily  ob- 
tained in  big  plants  is  lost  utterly  by  rail- 

roads. When  it  is  considered  that  many 
millions  of  tons  are  burned  annually  the 
sum  mounts  up.  He  pointed  out  that  it 
costs  less  to  convert  coal  into  power  and 
distribute  it  from  a  central  station  than 
it  does  to  have  a  hundred  little  units  like 

locomotives  produce  that  same  power. 
Because  the  science  of  water  power 

development  and  transmission  is  being 

perfected  so  rapidly,  railroads  are  con- 
sidering that  as  an  item.  In  1898  one  of 

the  greatest  authorities  on  power  trans- 
mission declared  that  electricity  travel- 

ing on  a  line  100  miles  in  length  lost  in 

energy  about  60  per  cent.  To-day  on  a 
line  250  miles  long  the  loss  is  about  25 

per  cent.  That  is  one  reason  why  rail- 
roads are  now  beginning  to  make  use  of 

electric  power. 
The  Butte, 

Anaconda 
Pacific  Railway 

has  begun  opera- 
tion by  electric 

power       and 

In  Localities  Where  Water  Power  is  Not  Available 

Steam  Power  Plants  of  Large  Capacity  Will  be  the  Rule, 
Burning  Cheap  Coal  Spread  Over  Large  Grate  Areas  by 
Automatic  Stokers.  Typical  of  Such  Plants  is  this,  the  Main 
Power  Station  of  the  New  York  Central  at  Yonkers,  N.  Y. 
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claims  the  distinction  of  being  the  first 

railroad  system  in  the  world  to  be  oper- 
ated entirely  by  electricity .    It  is  owned  by 

the  Anaconda  Copper  Mining 

Company  and  has  a  main  line  w*d  staveKpe 
trackage   of   about    28    miles  Line  of  the  Madi- °  _  .  j     son  River  Power between    Butte,    Mont.,    and  piant,     showing 

the  town  of  Anaconda,   and  *™gl7ateLong ten  miles  more  of  sidetracks  Distances  to  be 
and  spurs.    Seventeen  electric  Enormous  Force 

locomotives   are  hauling  ore,  $^a£re^,esst 
freight   and   passenger   trains  Generating  Pow- 
,      ,'  ,,  ,  ...  T,     er  to  Replace  the between     the     tWO     Cities.        It    Locomotive 
cost  the  Anaconda  Company 

more  than  $  1,000, 000  to  make       gawp*- 
the    change    from    steam    to       Wjlr 
electric  power,  but  the  officers       1^ 
of  both  the  railroad  and  min- 

ing company  say  the  invest- 
ment was  a  good  one  and  a 

stroke    of    economy.      Water 

power  and  electricity  in  Mon- 
tana are  cheap,  and  it  has  been 

figured  out  from  tests  carried 
on  for  many  months  that  the  electric 
motors  give  150  per  cent  more  work  in 
the  same  length  of  time  and  with  the 
same  crew  than  the  steam  locomotives  at 

a  saving  of  30  per  cent  in  the  cost  of 
power. 

The  following  table  presents  present 
electrifications  in  operation: 

Miles 
Baltimore  &  Ohio          7-4 
New  York,  New  Haven  &•  Hartford      594-8 
New  York  Central      371-6 
Pennsylvania      435  ■  5 

Butte.  Anaconda  &  Pacific    38 
Southern  Pacific    96 

Grand  Trunk. . .'.    4 Erie    40 
Great  Northern    6 

Also    this    additional    table    shows 
electrifications  under  way: 

-        v    .;;::.'. 

g    Hole   Dam, of  the  Chicago, 

kee   &   Pu- 
get    Sound    Power 
Developments 

Miles 
New  York,  New  Haven  &  Hartford    216 
Pennsylvania    70 
Norfolk  &  Western    73 
Denver,  Rio  Grande  &  Western    114 
Chicago,  Milwaukee  &  Puget  Sound    44° 
Great  Northern    530 

1443 

The  Saute  Fe  has  under  consideration 

a   project   to   electrify  its  system  from 

Dodge  City  west.     The  object  is  to  pro- 
vide cheap  power  for  the  establishment  of 

pumping  irrigation  plants  on  every  farm 
in    the    Kansas-Colorado-Arkansas    val- 

ley.    This  introduces  a 

new  angle  into  the  elec- 
trification situation.     A 

railroad  can  electrify  its 
lines,  help  pay  for  it  by 

selling    power    for    the 
irrigation    of    arid    farm 
land,   and  at   the   same 
time    develop    a    fertile 

country    that    will     in- 
crease its  own  receipts. 

In  Europe  electricity 

Canyon  Ferry  Dam  and  Power 
House,  near  Helena,  Mont.. 
Another  of  the  Plants  which  will 
Furnish  Current  tor  tlu>  Chicago, 
Milwaukee  &  Puget  Sound  Electri- 
fication 
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is  also  supplanting  steam.  Italy,  Ger- 
many, Finland,  Switzerland,  France, 

England.  Norway,  Sweden  and  Prussia 
are  already  at  work  on  the  electrification 
of  their  lines.  In  many  of  these  countries 
an  abundance  of  water  power  cheapens 
the  cost  considerably.  England  has  been 
especially  active  in  electric  operation,  also 
being  very  successful  from  a  financial 
standpoint.  In  Germany  great  progress  • 
has  been  made  with  economy  and  power 
transmission.  That  is  what  they  are 
working  for  in  this  country.  Central 
stations  will  be  the  order  and  coal  burn- 

ing locomotives  will  be  pushed  aside  by 

electricity's  powerful  hand. 

DEVICE  FOR  PAINTING 
SMALL  OBJECTS 

For  covering  comparatively  small  ob- 
jects and  parts  with  paint,  japan,  enamel, 

lacquer,  etc.,  the  machine  shown  in  the 
illustration  is  very  effective. 

The  article  to  be  painted  is  placed  on 

-j  agr~   

-Jf 

'■r* 

— -V- 

•v..«         .           Al 

© 
Revolving 
Platform  for 

;1 
Painting  Small 
Objects 

1  { 

f
>
 

the  elevated  platform  which  is  rotated  by 
means  of  a  small  motor  mounted  under 

the  table.  The  paint,  or  other  material, 
is  sprayed  on  by  means  of  compressed  air, 
thus  covering  the  article  more  rapidly 
than  can  be  done  by  brush  work,  reaching 
all  parts  of  carvings,  irregularities,  etc. 

When  it  is.;  necessary  to  remove  the 
fumes,  the  revolving  stand  is  mounted 
inside  the  hood  illustrated,  which  is 

provided  with  a  ventilating  fan. 

THE  ORIGINAL  "TANGO  " 
There  is  nothing  new  under, the  sun. 

This  shows  how  the  tango  was  danced  by 

As  Assyrians  Tangoed  3400  Years 

the  Assyrians  in  1500  b.  c.  'It  is  taken 
from  a  fresco  now  in  the  British  Museum, 
London.  Whether  this  was  called  the 

"hesitation  waltz,"  the  "grapevine"  or 
the  "Lotus  Glide"  is  beside  the  point. 
It  certainly  remains  that  they  were 

"  doing  it "  thirty-four  hundred  years  ago. 

THE  TELECHRONOMETER 

This  is  the  name  of  that  ingenious 
device  for  measuring  the  time  a  telephone 
has  been  in  use.  The  machine  bears 

some  resemblance  to  a  gas  meter.  The 
removal  of  the  receiver  from  the  hook 

puts  the  meter  in  connection  with  the 
motor  at  the  central  office,  and  the  hands 
of  the  dial  begin  to  move  as  soon  as  the 
operator  answers  the  call,  and  continue 
to  register  the  time  until  the  receiver  is 
again  hung  up. 
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Dr.  Magoon 
Demonstrating 

Orguinette 

As  soon  as  this  fact  permeated   Dr. 

Magoon 's  brain  he  gave  up  almost  all 
the  rest  of  his  work  and  moved  to  a 

secluded  part  of  Cambridge,  Mass.,  near 
Harvard  College.     That  was  ten  years 
ago.     Ever  since  then  he  has  devoted  his 
entire   time,   except   that   given   to   the 
Bibliotheca  Sacra,  to  the  building  up  of 
proofs  concerning  his  theory  that  common 
time  is  the  universal  rhythm.    The  instru- 

ment that  has  assured  him  of  the  veracity 
of  his  theory  is  the  orguinette,  which  is 

shown  in  the  accompanying 
illustration.    This  is  really  a 
music  box  of  ancient  design 
to  which   Dr.    Magoon  has 
added  many  parts  and  from 
which     he     has     eliminated 

everything  not  needed  for  his 

purpose. To  fit  this  orguinette,  Dr. 

Magoon,  during  his  decade 

V 

COMMON  TIME  THE  UNIVERSAL 
RHYTHM 

After  ten  years  of  research  into  the 
rhythm  of  all  languages  and  all  forms  of 

musical  composition,  Herbert  William' 
Magoon,  Ph.D.,  fellow  in  Sanskrit  from 
Johns  Hopkins  and  former  professor  of 
Greek  and  Latin  at  Obcrlin  and  associate 

editor  of  the  Bibliotheca  Sacra,  is  assert- 
ing broadcast  in  pedagogical,  musical 

and  scientific  circles  that  there  isn't  any 
rhythm  and  never  has  been  any  rhythm 
in  the  world  cither  in  literature  or  music 

that  docs  not  rightfully  belong  in  common 
or  4/4  time. 

of  secluded  study,  has  cut 
nearly  50,000  scores  of  poetical 
and  musical  compositions.  As 
Dr.  Magoon  is  proficient  in 
eleven  languages  he  has  been 

able  to  draw  from  the  classics  of  every 
nation.  He  is  now  certain  that  there  is 

not  a  poetical  or  musical  composition  of 
acknowledged  worth  which  has  not  been 
made  to  pass  through  his  orguinette  to 
the  rhythm  of  common  or  4  4  time.  As 
an  example  of  the  method  that  Dr. 
Magoon  has  employed,  his  notching  of 

"The  Charge  of  the  Light  Brigade"  is 
given  below: 
Half  a  league — half  a  league — half  a  league 
All  in  the       — valley  of  death— rode  the  six — hundred. 

It  will  be  noticed  that  Dr.  Magoon  lias 
inserted  a  notch  after  every  third  beat, 

which   is  equivalent    i>>  a   pause.     This 
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notch  or  pause,  according  to  Dr.  Magoon, 
is  in  the  time  of  an  eighth  note.  Adding 
this  1/8  to  the  accepted  3/8,  the  result  is 
4/8  or  2/4  or  common  time.  This  same 
general  treatment  has  been  given  to  the 
50,000  scores  that  Dr.  Magoon  has  cut  to 
prove  his  theory. 

If  the  universality  of  common  time  as  a 
basis  for  all  enduring  verse  or  musical 
composition  is  accepted  it  will  prove  that 
the  reason  why  so  many  compositions  of 
the  present  day  are  trash  and  ephemeral 
is  due  to  the  fact  that  they  are  written 
in  3/8,  3/4  or  6/8  time.  It  will  also  solve 
the  trouble  with  many  modern  church 
hymns  that  jingle  like  a  jig.  It  will  in 
addition  of  necessity  do  away  with  the 
scansion  method  of  teaching  the  classics, 
so  that  the  student  need  no  longer  infer 
that  ancient  actors  mostly  addressed 
each  other  in  a  rhythm  that  was  a  cross 
between  a  waltz  movement  and  a 
march. 

Dr.  Magoon  realizes  that  he  has  much 
to  overcome  in  the  attitude  of  scholars 
toward  his  theory  of  common  time;  but 
he  feels  hopeful  in  that  he  has  recently 
been  allowed  to  present  his  assertion 
before  the  American  Philological  Society. 

gummy  if  the  inking  plate  on  the  press  is 
not  kept  at  the  right  temperature.  This 
causes  poor  impressions  and  no  end  of 
trouble  to  the  pressman.  A  practical 
printer,  who  is  also  something  of  an 
electrician,  Mr.  Julian  Bucher,  has  as- 

certained, by  careful  experiment,  that  a 
small  electric  heater  can  be  placed  under 
the  inking  plate  in  such  a  position  and 
so  regulated  that  the  temperature  of  the 
plate  may  be  kept  uniformly  at  the 
proper  degree,  even  in  very  cold  weather 
or  where  the  press  stands  in  a  position 
to  be  subjected  to  draughts  of  cold  air. 

He  has  patented  the  idea  and  the  accom- 
panying diagram  illustrates  roughly  the 

arrangement  of  the  heater  relative  to  the 

plate. 
HOW  BURGLARS  DECIPHER 

SAFE  COMBINATIONS 

Some  people  are  skeptical  as  to  the 
ability  of  a  burglar  to  open  a  safe  with  a 

ELECTRIC  HEATER  FOR  A  PRINT- 
ING PRESS 

More  or  less  trouble  is  experienced  in 

job  printing  work  from  the  fact  that  in     Listening  to  the J  r  o  ...  Safe  Combination cold  weather  the  ink  becomes  stiff  and 

Heater  Arrangement 
for  Printing 

Presses 

combination  lock  by  listening  to  clicks 
as  the  dial  is  revolved.  But  in  the  case  of 

some  types  of  combination  lock,  this 
would  appear  to  be  possible,  and  our  Paris 

correspondent  sends  the  following  de- 
scription of  a  microphone  transmitter 

which  was  actually  used  to  enable  the 
burglar  to  turn  the  trick. 

The  illustrations  show  the  apparatus 

and  method  used  with  a  type  of  combina- 
tion lock  having  four  different  buttons, 

each  button  carrying  letters  around  its 
rim  so  that  the  right  letter  needs  to  be  set 

opposite  a  mark,  upon  all  the  four  but- 
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tons.  In  turning  a  button,  there  is  a 

slight  click  produced,  just  when  the  cho- 
sen letter  passes  in  front  of  the  stop  piece 

which  it  operates,  but  it  is  almost  impossi- 
ble to  hear  this  from  the  outside,  although 

a  person  who  has  an  exceptionally  fine 
sense  of  hearing  may  be  able  to  work  the 

•  lock  by  the  ear  alone.  But  it  is  quite  an 
easy  matter  to  hear  the  sound  by  using 
a  microphone  transmitter,  which  enables 
one  to  hear  even  the  slightest  sounds,  so 
that  all  that  is  needed  is  a  small  trans- 

mitter designed  for  applying  on  the  front 
of  the  safe  and  a  pair  of  ear  tubes.  In 
this  way  the  burglar  hears  all  the  different 
sounds  made  by  turning  the  lock,  and 
when  he  becomes  skilled  he  is  able  to  pick 
out  the  proper  sounds  for  making  the 
combination. 

The  use  of  the  microphone  is  said  to  be 
one  of  the  most  successful  methods  for 

opening  this  kind  of  lock,  but  as  often 
happens,  this  may  put  manufacturers  on 
the  defensive  and  lead  to  designing  other 
forms  of  lock  which  cannot  be  opened  by 
sound.    

TELEPHONE  SWITCHBOARD  IN 
A  TRUNK 

The  telephone  has  proven  itself  to  be 
a  valuable  instrument  in  the  directing  of. 

bodies  of  troops,  this  fact  being  partic- 

U.  S.  Army's  Latest  Type  of  Portable  Telephone  Switch- board 

ularly    demonstrated    in    the    Russian- 
Japanese  war. 

A  new  telephone  switchboard  used  in 
the  United  States  Army  and  so  installed 
as  to  be  readily  moved  about  is  presented 

in  the  illustration.  This  is  a  board  set 

in  a  strong  iron  framework  and  placed  in 
a  trunk.  When  set  up,  the  trunk  with 
the  cover  removed  is  supported  upon 
substantial,  adjustable  legs.  The  board 
will  handle  40  magneto  lines  and  when 
packed  for  moving  weighs  200  pounds. 

FLASHLIGHT    IN    A    WATCHCASE 

A  flashlight  in  which  the  lamp  and 
battery  are  enclosed  in  a  watchcase  is 

the  subject  of  a  patent  by  Emil  Neu- 

Watchcase  Flashlight 

dorffer,  Stuttgart,  Germany.  The  lamp 
and  reflector  occupy  the  center  of  the 
case  and  specially  shaped  battery  cells 
occupy  a  triangular  position  around 
them.  The  lamp  is  flashed  by  pressing 
a  projecting  button  or  may  be  lighted  up 
steadily  by  revolving  one  part  of  the 
case  upon  the  other. 

UNCLE  SAM'S  MAIL  BAGS 
There  are  28  different  kinds  of  mail 

bags  in  the  service  of  the  Post  Of- 
fice Department,  and  they  cost  from 

22  cents. up.  There  are  mail  bags  for 
almost  every  conceivable  use,  especially 
since  Uncle  Sam  is  now  engaged  in  the 
transportation  of  parcels.  One  may  ship 

almost  anything,  coming  within  the  pos- 
tal regulations,  with  little  danger  of  loss 

or  breakage. 
One  of  the  most  peculiar  mail  bags  is 

that  contrived  for  the  transportation  of 
bees.  Sending  bees  by  mail  was  a 

difficult  operation  in  the  days  before  tin- 

adoption  of  the  "bee  bag."  Then  the 
little  creatures  generally  arrived  at  their 
destination  dead  or  so  exhausted  that 
they  were  of  little  value.  Nowadays, 
however,  they  may  be  shipped  by  mail 
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for  thousands  of  miles  by  means  of  the 
special  bag  mentioned,  obtaining  food 
and  air  en  route. 

Uncle  Sam's  mail  bags  are  made  of 
various  materials.  Those  of  inferior  grade 
are  of  cotton;  those  of  the  highest  grade 
are  of  leather.  Those  employed  on 
express  trains  are  reenforced  with  metal, 
so  that  they  may  be  flung  from  fast 
moving  trains  without  damage.  Even 
these  bags,  strong  as  they  are,  do  not 
endure  for  much  longer  than  a  year  and 
a  half;  while  some  of  the  cotton  bags 
will  remain  in  service  for  nearly  ten  years. 

In  some  of  our  Western  states,  where 
the  mails  must  be  carried  for  many 
miles  on  horseback,  special  pouches  are 

made  for  slinging  over  the  animals' 
flanks.  In  the  Far  North  special  bags 
are  made  for  sled  transportation,  and  in 
the  cities  a  bag  in  use  for  pneumatic 

tube  service  is  made  of  "leatheroid." 
The  ordinary  cotton  mail  bags  are  woven 

so  closely  that  they  are  practically  water- 
proof, and  in  the  weave  there  are  thir- 

teen stripes  of  blue.  Each  country  marks 
its  mail  pouches  in  a  characteristic  way, 

so  that,  if  one  gets  lost  in  a  foreign  coun- 
try, identification  is  an  easy  matter. 

About  65,000,000  mail  bags  are  used 
each  year  by  the  whole  country,  and  it  is 

necessary  constantly  to  replace  worn-out 
bags  and  to  repair  damaged  ones;  the 

Government  maintains  mail  bag  "hos- 
pitals," where  tens  of  thousands  proceed 

every  week.  One  such  establishment 
repairs  upward  of  5,000  bags  a  day.  A 

railway  wreck  may  injure  'several  hun- 
dreds or  thousands,  and  these  must  all 

go  to  the  hospital  before  entering  active 
service  again.  Christmas  is  responsible 
for  much  damage  to  mail  bags,  by  reason 
of  the  extremely  hard  service  at  that 
time  of  year,  and  immediately  after  the 
holiday  season  several  hundred  thou- 

sand bags  are  retired  for  repairs. 

EGYPTIAN  SUN  POWER  PLANT 

The  question  of  sun  power  was  first 

seriously  approached  by  the  great  Swe- 
dish engineer,  John  Ericsson,  some  50 

years  ago.  Had  he  been  a  younger  man 
he  might  have  lived  to  see  the  realization 
of  his  dreams,  but  technical  resources, 

:mi,4 
Sun  Power   Plant   in  Egypt 

Operates  an  Irrigation 

System 

In  Pomeroy,  Wash.,  25  per  cent  of  the 
people  who  use  electric  light,  use  electric 
washing  machines. 

especially  the  devel- 
opment in  low  pres- 

sure steam  engines  and 
the  cheap  production 
of  glass  and  mirrors, 
had  not  then  reached 

a  point  which  made  his  ideas  commer- 
cially possible. 

This  problem  was  attacked  some 
seven  years  ago  by  Mr.  Frank  Shuman  of 
Philadelphia,  who  has  now  in  operation 
at  Cairo,  Egypt,  a  very  practical  and 
profitable  irrigation  plant,  deriving  its 
power  entirely  from  steam  generated  by 

the  sun's  rays.  This  plan,t  has  now  been 
running  steadily  for  some  time,  pumping 
water  at  a  rate  sufficient  to  irrigate  over  a 
thousand  acres  of  land. 

In  detail,  mirrors  of  ordinary  window 
glass,  silvered,  are  placed  in  a  curved 
metal  framework,  as  shown.  Down 

through  the  center  are  suspended  "boil- 
ers," as  they  are  called,  containing  water. 

Every  five  square  feet  of  mirror  surface 
concentrates  a  ray  of  reflected  sunlight 
upon  a  boiler  and  the  temperature  of  the 
water  is  soon  sufficient  to  form  low  pres- 

sure steam,  which  is  carried  from  each 
boiler  by  a  pipe  to  a  low  pressure  engine. 
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This  engine  operates  a  pump  for  irrigat- 
ing. Every  acre  of  ground  covered  with 

the  mirror  apparatus,  it  is  claimed,  will 
produce  250  horsepower. 

ARTIFICIAL  JOINTS  IN  LIVING 
LIMBS 

One  of  the  most  remarkable  feats  in 

modern  surgery  is  the  replacing  of 
diseased  joints  by  artificial  ones  of  silver 
and  steel.  This  experiment  has  been 
successfully  performed  by  Dr.  Milton  F. 
Clark  of  San  Francisco,  who  used  for 

subjects  a  pet  dog-  and  a  monkey.  Of 
course,  the  intention  is  to  perfect  the 

From  an  X-ray 
Picture   of  a 

Metal  Joint  in  a 
Living  Dog 

method  so  that  it  can  be  used  with  suc- 
cess upon  human  beings,  and  this  will  be 

done,  no  doubt,  in  the  near  future.  The 
experiments  upon  the  dog  and  the 
monkey  resulted  in  giving  both  of  these 
animals  perfect  freedom  of  movement 
and  no  loss  of  activity,  although  the  dog 
carries  in  his  hind  leg  a  joint  of  steel  and 
silver,  and  the  monkey  has  a  similar  one 
in   the  elbow. 

In  this  operation,  the  natural  joint  is 
removed,  the  ends  of  the  bones  capped 
with  silver  and  the  joint  itself  made  to 

conform  as  nearly  as  possible  to  the 
natural  shape.  The  tendons  are  extended 
according  to  a  method  developed  previous 

to  Dr.  Clark's  experiments. 
The  value  of  this  discovery  that 

diseased  joints  can  be  replaced  is  greater 
than  may  be  generally  known.  A  partial 
or  complete  stiffening  of  the  joints 

(known  as  ankylosis)  has  made  a  hope- 
less cripple  of  many  a  man  otherwise 

strong  and  healthy.  It  is  a  hardening  of 
the  tissues,  which  may  be  caused  by 
rheumatism,  gout,  and  other  diseases,  or 
by  injury,  and  in  extreme  cases  can 
wholly  incapacitate  the  victim,  making 
him  a  burden  upon  his  family.  It  was 
observation  of  such  cases  in  railroad 

hospital  practice  that  suggested  to  this 
surgeon  the  idea  of  artificial  joints. 

REMARKABLE  HACK  SAW  TEST 

The  accompanying  illustration  shows  a 
most  interesting  test  of  a  hack  saw  at 
Springfield,  Mass.,  in  which  a  flexible 
back  blade  supported  two  men,  one 
weighing  147  pounds  and  the  other  135 

pounds,  or  a  total  of  282  pounds  without 
breaking.  It  is  maintained  that  the  l>cst 
hack  saw  should  have  a  strong  yet  a 
soft  flexible  back  with  hard  or  tempered 
teeth,  such  that  when  the  blade  runs  at 

proper  speed  through  metal,  the  hold  ii 
lakes  ran  be  felt. 
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BY   GEORGE   F.    WORTS 

The  Chinese  have  been  accused,  among 
other  things,  of  lacking  the  power  to 
assimilate.  We  are  annoyed  because 
they,  in  so  large  a  measure,  cling  to  their 
quaint,  picturesque  dress.  We  become 
resentful  when  they  steadfastly  refuse  to 

accept  our  religious  beliefs.  But  we  neg- 
lect to  realize  that  it  is  inherent  racially 

for  the  Chinese  to  follow  custom — that 
the  Oriental  is  a  stickler  for  prerogative. 
We  cannot  somehow  digest  the  fact  that 

the  Chinaman's  mental  processes  are 
entirely  different  from  ours.  I  am  not 
evading  the  question  of  whether  or  not 
the  Chinese  can  assimilate.  In  fact,  by 
an  interesting  example  that  was  shown 
me  I  will  endeavor  to  cast  a  little  light, 
hitherto  unshed,  upon  the  situation,  so 
that  you  can  draw  your  own  conclusions. 

If  you  will  walk  three  squares  down  the 
main  thoroughfare,  into  the  very  heart  of 

San  Francisco's  Chinatown,  turn  to  the 
right  and  enter  the  second  building  from 
the  corner,  a  gaily  colored  pagoda,  you 

will  meet  with  a  pleasant  surprise — a 
Chinese  telephone  exchange.  Behind  the 
official  desk  in  the  outer  office  Hon.  Loo 

Kum  Shu  will  arise  and  cordially  greet 

you — in  perfect  English.  If  you  are 
especially  favored,  he  will  open  the  inner 
door  a  trifle  and  permit  you  to  peep  at 
the  charming  Chinese  maidens,  quaintly 

attired  in  loose  fitting  jackets  and  trou- 
sers, and  seated  in  a  row  at  the  telephone 

switchboard. 

Assimilation?  Why  the  first  thing  you 

know  you're  wondering  if  we  Americans 
aren't  a  little  slow  after  all. 

1144 
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"How  do  they  say  'Number  please? 
in  Chinese?"  I-asked  Mr.  Kum  Shu. 

"They  very  rarely  use  that  expres- 
sion," he  replied  gravely.  "'Ming  dor- 

fan?'  or  'name  please?'  would  be  the 
closest  approach.  "Our  operators  know 
the  subscribers  all  by  name,  so  that  you 

merely  call  for  the  subscriber,  not  his  num- 

ber. We  have, .-.by  the  way,  nearly  a 
thousand  and  a  half  subscribers  in  China- 

town." 
Think  of  knowing  1,500  Chinese  names 

by  heart,  and  their  respective  locations 
on  the  intricate  switchboard !  One  of  the 

operators,  a  pretty  Chinese  girl  of  about 
eighteen,  attired  in  the  inevitable  loose 
jacket  and  silken  trousers,  entered,  spoke 
a  few  low  words  in  that  impossible  lan- 

guage to  Mr.  Kum  Shu,  and  pattered 
softly  (she  wore  tiny  sandals)  to  her  place 
at  the  board. 

"When  the  exchange  was  first  opened," 
the  manager  was  saying,  "curious  China- 

men often  entered  and  insulted  the  girls. 
It  became  so  bad  that  we  Just  recently 
built  this  partition  under  the  torii  so  that 

they  may  work  unmolested." 
Chinese  women,  until  very  recently — 

and  the  custom 

has  by  no  means 
been  entirely 

Little  Ching    Wears    Ameri- 
can Union  Made  Overalls 

abolished  —  were 

relegated  to  an  in- 
credibly insignifi- 

cant part  in  the 
social  scheme. 

That,  however,  is 
but  one  of  the 

many  difficulties 
with  which  the 

newer  and  greater 

spirit  must  con- 
tend. 

Until    very    re- 
cently the  act  of 

having  one's  pic- ture made  violated 
a     tenet    of     the 
Chinese     religious 
belief.    The  young 

operator   objected 
very  vigorously  to 

being    photo- 
graphed, but  final- 

ly,   perhaps   realizing    the    necessity    of 
sometime  or  other  taking  the  broader 
minded  attitude,  she  graciously  yielded 
to  the  insult. 

Before  leaving  the  interesting  building 
Mr.  Kum  Shu  translated  the  ideograph 
which  appears  at  the  portal.     It  simply 
means  Pacific  Telegraph  and  Telephone 
Company. 

Chinatown    has    lost,    practically, 
whatever  romance  it  ever  possessed 
since  the  fire  in  1906.    The  modern- 
zing  influence  has  altered  it  just  as 
it  has  altered  all  of  our  American 
cities  and  made  them  conform  to 

a  single  standard.    There  are,  as 

B  before,  underground  secret  pas- 

sageways.     But     "under- 
ground   tunnel"    stories nowadays  arc  mainly  the 

fabric  of  eager  newspaper 

w  ri  i  ers'     imaginations. 
Perhaps    you    will     sec 
opium      being      smoked. 
Bu1     then    again,    opium 
imoking  is  not  romantic 

She  Must  Know  Not  Only  the 
Numbers  but  the  Names  of 
Nearly  1S00  Chinese  Subscribers 
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unless  you  class  everything  surreptitiously 
romantic.  Opium  is  to  China  just  what 
whiskey  is  to  England  and  America  and 
what  absinthe  is  to  France.  In  each  case 

steps  are  constantly  being  taken  to 
eradicate  the  national  curse. 

Throughout  Chinatown  you  will 
glimpse  the  rapidly  disappearing  signs  of 
old  tradition  as  newer  and  better  things 
are  taking  their  places.  Not  only  has  the 
telephone  entered  into  the  daily  life  of 
the  present  day  Chinaman,  but  likewise 
the  electric  light  and  the  motor  in  its 

myriad  applications — lighting  his  way 
and  lightening  his  tasks — if  you  will. 

The  virile,  progressive,  modernizing 

spirit  of  the  Americans  is  dangling  tempt- 
ingly before  the  suspicious  nose  of  the 

Chinese;  and  they  are,  at  first  reluctantly, 
then    gradually,    eagerly   accepting    and 

entering  in- 

haps,         in 
the        years  Laborious    Task     of    "  Seeing     the 

to  COme   We      Point ' '     to    Mutt    and     Jeff    in     the 
will    look 

Sunday  Newspaper 

back  and  regret  a  little  our  present  con- 
suming anxiety  for  him  to  assimilate. 

LEAD    EATING    BEETLES    CAUSE 
LINE  TROUBLE 

A  thickly  populated  section  of  a  west- 
ern state  lately  experienced  in  its  exten- 
sive telephone  system  a  variety  of  line 

trouble  exceedingly  annoying  by  virtue 
of  its  uncertainty  of  occurrence,  its  some- 

what mysterious  nature,  and  the  diffi- 
culties encountered  in  locating  it. 

It  seems  that  sub- 
scribers using  the  cables 

throughout  the  district 
at  the  time  of  rainfall 

very  frequently  com- 
plained of  sudden  loss 

of  service.  The  trouble 
has  been  found  by  the 

company  supplying  the 
service  to  be  due  to  the 

rampages  of  a  kind  of 
beetle  which  bores  its 

way  through  the  outer 
lead  casing  of  the  trunk 
lines,  thus  permitting 
rainwater  to  enter  and 
cause  short  circuits. 

It  has  been  almost  im- 
possible to  locate  coming 

Chinatown  at  Night 
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trouble  from  colonies  of  these  insects, 
which  seem  to  bore  into  the  cables 

during  summer  months,  and  usually  the 
general  whereabouts  of  them  is  not  known 
until  the  moment  one  of  the  numerous 

interior  wires  "was  put  out  of  service. That  some  of  the  creatures  of  the  insect 

world  have  lead-,  eating  or  lead  gnawing 
proclivities  is  not  a  hitherto  unknown 
fact,  but  the  ravages  of  this  telephone 

bug  opened  up  a  new  angle  to  the  ques- 
tion for  scientific  research.  Perhaps  the 

discovery  that  a  specimen  of  this  variety 

of  bug  was  found  to  be  the  "female  of 
the  species"  may  lead  to  the  conclusion 
that  burrow  holes  to  the  sheltered  inte- 

rior of  the  cables  have  been  found  by  the 
insect  to  provide  excellent  incubators  for 

the  hatching  of  eggs — and  more  line 
trouble. 

MOVING  A  HOUSE  BY  LOCO- 
MOTIVE 

This  unique  method  of  moving  a  house 
was  employed  in  one  of  the  western 
states.  A  locomotive  was  hitched  to  the 

front  end  to  pull,  and  another  in  the  rear 

pushed.  The  house  was  placed  on 
wheeled  trucks  running  on  the  track 
rails. 

SEA  GOING  BOAT  BUILT  IN  THE 
MOUNTAINS 

At  an  altitude  of  1,000  feet  above  sea 
level  and  40  miles  from  the  coast,  a  man 
in  California  is  constructing  a  high 
powered  motor  boat  with  which  to 
make  a  trip  around  the  world. 

The  ship  is  of  no  mean  proportions, 
being  62  feet  long  and  containing  six 

large  rooms.  It  will  have  storage  tanks' for  2,500  gallons  of  gasoline  and  1,000 
gallons  of  fresh  water.  It  will  also  have 
a  sea  water  distilling  apparatus,  a  high 
power  electric  generator  for  a  lighting 
system,  one  mounted  machine  gun  and 
large  boxes  of  earth  for  growing  green 
vegetables  while  on  a  voyage. 

The  ship  will  cost  in  the  neighborhood 
of  $7,000  to  construct.  When  completed 
it  will  be  transported,  as  a  whole,  to  the 
sea  coast  on  two  caterpillar  engines  and 
its  gas;engine  power  plant  will  be  installed 
after  launching. 

The  owner  of  the  "mountain  ship 
yard"  is  Geo.  Trissel,  a  rancher  living  at 
La  Habra,  Calif.,  who  originally  came 
from  Dixon  on  the  Rock  River  of  Illinois. 

He  has  planned  an  expedition  similar  to 
that  of  the  famous  author,  Jack  London. 
The  London  expedition,  which  was 
attempted  about   eight  years  ago,   was 

Making  Light  Work  of  House 
Moving 
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overwhelmed  with  an  epidemic  of  scurvy 
and  abandoned.  Trissel  has  made  pro- 

visions against  scurvy  by  providing 
conveniences  to  grow  green  vegetables 
at  sea. 

Trissel  will  make  the  voyage  in  the 
interest  of  a  prominent  magazine 
to    which    he     will     contribute 
feature    articles.      He    will  also 

The  "  Mountain  Shipyard  "  and  the  Round 
the-World  Motor  Boat 

discovered  and  necessary  repairs  made. 
The  linemen,  while  hurriedly  patroling 
the  line,  suddenly  came  upon  two  dead 

turkeys — one  lying  on  the  ground  below 
the  wires,  and  the  charred  body  of  the 
other  still  clinging  to  the  wire. 

take  motion  pictures  for  another  concern. 
He  will  have  six  companions. 

TURKEYS  ROOST  IN  THE  WRONG 
PLACE 

The  Ozark  Power  and  Water  Com- 

pany, whose  new  hydro-electric  plant  is 
located  on  the  White  River  near  Bran- 

son Mo.,  recently  experienced  a  most 
peculiar  interference  with  its  service. 
The  66,000  volt  transmission  lines  be- 

tween the  power  plant  and  Springfield 
traverse  many  miles  of  unsettled  moun- 

tainous country,  which  is  abundantly 
supplied  with  wild  game.  A  flock  of 
wild  turkeys  in  selecting  the  high  voltage 
wires,  near  Ozark,  for  a  roosting  place 

caused  a  "short  circuit"  on  the  line, 
which  temporarily  put  the  entire  system 
out  of  commission. 

Owing  to  the  danger  of  the  high  volt- 
age, and  not  knowing  the  cause  or  con- 

ditions of  the  trouble  on  the  line,  the 
current  could  not  be  turned  on  until  the 

line  was  patroled,  the  cause  of  the  trouble 

STRANGE  OBSTRUCTIONS  TO 
TRAINS  AND  TRAMS 

During  the  still  spring  evenings  in 

Durban,  South  Africa,  the  "termites,  so 
called  white  ants,  in  a  certain  stage  of 
their  life  become  winged  and  come  out  in 
great  numbers  swarming  round  the  street 
lamps.  They  soon  lose  their  wings,  and 
their  thick,  gelatinous  bodies  lubricate 
the  street  car  rails  so  that  the  cars  can 

hardly  climb  the  grades  and  the  down 
coming  cars  can  hardly  stop  without 
the  extensive  use  of  sand. 

A  similar  curious  case  of  insects  ob- 
structing the  service  used  to  occur  on 

the  South  Africa  Railway  in  Natal,  when 
the  locusts  came  in  millions  on  a  hot 

summer  day  and  so  lubricated  the  rails 
that  the  locomotives  had  often  great 
difficulty  in  hauling  the  trains  up  the 

steep  grades  despite  the  use  of  sand. 
After  giving  a  great  deal  of  trouble 
for  several  years  the  locust  pest  re- 

treated to  its  proper  home,  the  interior 
deserts. 
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Mada  the  Bohemian 
Adapted   from  the   Kleine-Cines  film  of  the  same  title 

BY  LAWRENCE   EDWARDS 

When  Lea,  the  adopted  daughter  of 
Count  and  Countess  Marcelli,  became 
a  young  lady  and  the  time  finally  arrived 
when  she  was  to  make  her  appearance 

Count  mentioned  the  matter  to  her, 

"for  then,  indeed,  we  should  feel  as 
though  Lea  were  a  part  of  our  family, 

in  fact,  as  well  as  by  adoption." 

The  Visits  of  Marius  Were  Received  with  Anything  but  Joy  by  Castellani 

in  society,  the  Count  discussed  with  his 
wife  the  advisability  of  urging  a  match 
between  her  and  their  son  Marius,  and 
was  much  delighted  to  discover  that  she 
favored  such  an  alliance. 

"My  dear  Carlos,  nothing  would  give 
me  greater  pleasure  than  to  have  our 

Marius  woo  and  win  the  pretty  child," the   Countess   had    remarked    when    the 

"I  have  noticed  that  Lea  and  Marius 
seem  much  attached,  but  then  they  have 
grown  up  together  and  our  son  may 
regard  her  only  in  a  brotherly  fashion, 
after  all,  though  it   would  give  me  keen 
delight    should    he 

ask    for 

her 
hand    in 

marriage. 
"Il  lias  not  esc; 

ped  my  i 
\olu\ 

either," 

responded    the   C mnt  ess. 

"am 

1     wvll 1 1 49 
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Spent  Long  Hours  in  Company  with  Mada,  the  Dancing  Girl 

know  that  pretty  Lea  regards  him 
highly,  though,  like  yourself,  I  cannot 
state  that  it  is  love,  other  than  that  a 

sister  displays  for  her  brother." 
A  day  or  two  later  the  parents  of 

Marius  were  much  delighted,  therefore, 
when  the  handsome  young  man  came  into 

the  drawing  room  with  Lea's  arm  linked 
through  his  and  bashfully  announced: 
"Lea  and  I  love  one  another  and  have 
decided  to  ask  your  approval  of  our 

marriage." 
The  Count  and  his  wife  readily  gave 

their  consent,  and,  when  the  young 
people  had  happily  wandered  into  the 
garden,  congratulated  each  other  on  the 
near  accomplishment  of  the  very  thing 
they  had  had  in  mind. 

A  day  or  two  later  a  wandering  band  of 
gypsies  camped  near  the  vast  estate  of 

Count    Marcelli '  and,    out    of   curiosity, 

Marius  and  Lea  paid  the  encampment  a 
visit.  The  swarthy  gypies  welcomed 
the  strangers  and  took  much  delight  in 
performing  for  them  many  feats  of 
strength  and  a  few  feats  of  magic,  which 
not  only  delighted  but  puzzled  them. 
The  exhibition  concluded  with  a  graceful 
and  weird  dance,  performed  by  a  comely 

girl  of  the  tribe. 
Marius  became  loud  in  his  praises  of 

her  dancing  and  tossed  her  coins  from  his 

purse  which  she  gathered  up  and  smil- 
ingly thanked  him  for.  Her  beauty  and 

grace  was  so  pronounced  that  even  Lea 
admitted  she  had  seldom  seen  a  more 

handsome  girl,  even  of  her  own  race. 

Leaving  Lea's  side  Marius  sought  speech 
with  the  gypsy  dancer  and  when  the  time 
finally  came  for  them  to  leave  Lea  had 

difficulty  in  inducing  her  lover  to  accom- 
pany her,  so  bewitched  was  he  by  the 

charm  and  grace  of  the  gypsy  maid  whose 
name  he  learned  was  Mada. 

Though  Lea  could  not  be  again  induced 
to  visit  the  gypsy  encampment,  Marius 
went  again  and  again  to  call  on  the 

strange  folk  who  had  established  them- 
selves so  near  his  home,  and  each  time 

he  spent  long  hours  in  the  company  of 
Mada,  .the  dancing  girl.  The  gypsy 
seemed  to  enjoy  the  hours  spent  in  his 
company,  though  Marius  soon  came  to 
understand  that  his  visits  were  received 

with  anything  but  joy  by  Castellani, 
the  chief  of  the  band,  and  Peatro,  a 

strapping  youth  who  had  performed 
many  feats  of  strength  and  skill  during 
his  first  visit  to  the  camp.  In  fact,  Mada 
told  him  that  Peatro  and  she  were 
affianced,  after  the  custom  of  the  gypsies, 

though  this  seemed  to  make  little  dif- 
ference to  Marius,  who  was  now  clearly 

infatuated  by  the  girl's  beauty. 
Lea  said  nothing  at  home  concerning 

the  new  attachment  of  Marius',  though 
she  keenly  felt  his  neglect  and  would 
willingly  have  done  anything  to  win 
back  his  love.  Less  than  a  week  later 
the  band  struck  their  tents  and  stole 

quietly  away  in  the  night,  and  with  them 
went  Marius,  or  at  least  so  Lea  suspected, 
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for  he  was  missing  on  the  following  morn- 
ing. Both  the  Count  and  his  wife  were 

amazed  at  the  conduct  of  their  son,  though 
they  suffered  in  silence  and  not  even  Lea 
suspected  how  much  they  were  hurt. 

Shortly  after  his  disappearance  the 
Count  received  a  note  which  read: — 
My  dear  Parents: 

I  have  erred  and  more  than  erred.  I  love  one 
I  can  never  marry  and  who  is  wandering  about 
the  country  earning  her  living.  I  leave  you  to 
follow  her  travels.    Forgive  your 

Marius. 

— and  with  tears  in  his  gray  old  eyes  the 
Count  handed  the  note  to  his  wife  and 

begged  her  not  to  tell  Lea  of  their  son's 
graceless  conduct. 

On  the  evening  when  the  gypsies  were 

about  to  break  camp,  Marius  had  ob- 
tained an  inkling  of  their  intentions  from 

Mada  and  had  straightway  appealed 
to  Castellani,  the  chief  of  the  tribe,  for 
permission  to  join  the  troupe,  offering  not 
only  to  work  as  did  the  others,  but  even 
to  pay  him  something  besides  for  the 
privilege  of  accompanying  them.  Upon 
this  condition  Castellani  had  given  his 

consent  and  Marius  had  donned  the 
habiliments  of  a  gypsy. 

Peatro  took  immediate  offense  and 

Mada  warned  her  [lover  that  he  was 
tempting  fate  in  following  her,  for 
Peatro  had  sworn  to  revenge  himself 
upon  the  man  who  was  seeking  to  sup- 

plant him  in  the  affections  of  the  dancing 
girl.  As  the  weeks  passed  Marius  grew 
to  disregard  the  animosity  of  Peatro, 
for  he  was  facing  a  new  problem. 

Mada  was  gradually  growing  tired  of 
his  constant  adulation  and  one  evening 
frankly  told  him  that  it  was  his  money 
that  had  attracted  her,  not  himself. 
Though  this  admission  was  a  bitter  blow 
to  Marius,  for  he  had  believed  the  girl 
was  genuinely  fond  of  him,  he  sought 
to  make  the  best  of  it  and  offered  to  do 

anything  that  would  restore  him  to  her 
favor. 

At  this  time  the  band  was  passing 
through  a  wild  and  lonely  country  which 
was  thinly  settled,  though  there  were 
scattered  here  and  there  through  the 
countryside  the  luxurious  villas  of  the 
rich  nobles.  Several  members  of  the 
band  had  made  successful  and  highly 
profitable  visits  to  one  or  two  of  these 
rich  villas  and  had,  by  stealth,  obtained 
coins  and  jewels  of  considerable  value 
as  a  result  of  their  clandestine  visits. 

While  seeking  to  prove  his  courage  and 
devotion  to   the   girl   he   loved,    Marius 
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rashly  offered  one  day  to  participate  in 

the  next  raid  upon  a  rich  man's  summer 
home,  and  Mada  had  smiled  and  taunted 
him  with  being  too  cowardly  to  carry 
out  his  threat. 

In  the  meanwhile  Count  Marcelli  with 
his  family  sought  to  forget  themselves 

and  their  son's  disgrace  by  seeking  a 
summer  home  in  the  country  and  by 

chance  selected  a  villa  in  the  very  neigh- 
borhood through  which  the  gypsy  band 

was  then  passing. 
The  Countess  and  her  husband  being 

suddenly  called  back  to  the  city  on 
business,  Lea  was  left  alone  one  night  in 
the  great  villa,  though  she  had  assured 
her  guardians  that  she  had  no  fear,  since 
their  absence  was  only  to  be  a  short  one. 
Perhaps  in  order  the  better  to  forget  her 
growing  terror  at  the  loneliness  of  the  big 
rooms,  Lea  sought  her  boudoir  earlier 
than  usual,  and  had  barely  sunk  to  sleep 
when  she  was  aroused  by  the  sound 

of  some  one  in  the  Count's  room,  which 
opened  off  from  hers.  Rising  on  her 
elbow,  she  was  able  to  see  a  light  moving 
about  in  the  other  room  and,  finally,  to 

discern  a  man's  figure  busy  before  the 
Count's  huge  strong  box  in  the  corner. 

Summoning  all  her  courage,  Lea  slipped 
on  a  negligee  and  went  to  investigate. 
Revolver  in  hand  she  strode  to  the  door 

and  then  halted — speechless  with  horror 
— for  in  the  man  bending  over  the  con- 

tents of  the  strongbox  she  beheld  none 
other  than  Marius,  whom  she  instantly 
recognized,  despite  his  strange  costume. 
Uttering  a  shrill  scream,  Lea  fell  in  a 
faint  to  the  floor.  Marius  swept  up  the 
jewels,  coins  and  papers  he  had  taken 
from  the  safe,  stowed  them  safely  away 
about  his  person  and  hastened  away. 
In  climbing  over  the  high  wall  which 

bordered  the  Count's  new  estate  he  was 
seen  by  an  old  caretaker  of  the  place, 

just  returning  from  a  visit  to  a  neighbor's, 
but  he  felt  certain  she  had  not  recognized 
him. 
When  Count  Marcelli  returned  the 

following  morning  he  was  dumfounded 
at  the  discovery  that  his  safe  had  been 

robbed,  and  that  his  adopted  daughter 
had  been  found  by  the  old  caretaker 
senseless  on  the  floor  of  her  boudoir.  To 

repeated  questions  both  by  the  Count 
and  the  village  magistrate,  who  was 
hastily  summoned,  she  replied  that  she 
had  seen  nothing,  had  recognized  nobody, 
and  hysterically  had  declared  she  must 
have  been  walking  in  her  sleep,  though 
her  strange  actions  and  incoherent  story 
led  all  who  knew  her  to  believe  that  she 
was  concealing  something. 

This  fact  even  leaked  into  the  news- 

papers, for  a  publication  in  a  near-by  city 
blazoned  forth  on  its  front  page  a  story 
which  began  as  follows: 

MYSTERIOUS  AFFAIR  AT  COUNT 

MARCELLI'S  VILLA 
The  Count  and  Countess  Marcelli  have  been 

victims  of  their  own  generosity.  A  young  girl 
they  had  adopted  and  brought  up  as  their  own 
daughter  has  helped  some  robbers  to  carry  off 

a  large  sum  from  a  safe  in  the  villa     .     .  •   . 
Some  days  later  a  copy  of  this  paper 

fell  into  the  hands  of  Marius,  who  for 

days  had  been  conscience-stricken  for 
his  part  in  the  robbery  and  terrified  for 
the  health  and  safety  of  Lea  following 

the  fright  she  had  experienced.  Hor- 
rified at  the  account  of  the  affair  as  printed 

in  the  newspaper,  and  amazed  at  Lea's 
shielding  of  himself,  he  immediately  sat 
down  and  wrote  his  father: 

My  dear  Father: 
I  see  by  the  papers  that  Lea  has  been  arrested. 

For  the  sake  of  truth  and  justice  I  declare  to 
you  she  is  innocent  .  .  .  The  real  culprit 
is  myself,  who,  blinded  by  an  unhappy  love, 
left  my  dear  home  and  have  dragged  my  good 
name  in  the  mire.  Marius. 

Poor  fellow,  he  had  suffered  the  very 
pangs  of  hell  on  earth,  for  Mada  had 
accepted  the  spoils  of  his  robbery,  only 
to  laugh  at  him  for  his  desperate  attempt 
to  win  her  favor,  and  had  then  turned 
the  jewels  and  coins  over  to  Peatro  and 
gone  with  him  to  a  nearby  fete  to  spend 
the  booty  for  wine  and  cakes. 

Some  days  later,  broken  in  health  and 
spirit,  Marius  returned  to  his  home. 
His  mother  received  him  with  open  arms 
and  his  father  was  less  stern  than  he  had 

expected.     As  for  Lea,  she  was  so  de- 
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lighted  over  the  fact  that  he  was  dis- 
illusioned regarding  the  dancing  girl, 

by  whom  he  had  been  bewitched,  that 
she  forgave  him  for  his  neglect  and 
finally  even  consented  to  a  renewal  of 
the  engagement  between  them. 

PICTURES   IN   THE  AIR 
Three  hundred  men  and  250  horses 

were  used  in  making  the  new  Kalem  two 

part  feature  "The  Big  Horn  Massacre," 
one  of  the  most  realistic  and  spectacular 
of  frontier  stories  ever  produced. 

Romain   Fielding,  of   the  Lubin  (Las 

Vegas,  New  Mexico)  studio,  is  making  a 
five  reel  dramatic  picture  which  deals 
with  imaginary  conditions  in  1950.  A 
thrilling  fight  in  the  air  is  an  important 
scene  of  the  spectacle.  Three  aviators 

with  their  dirigibles,  biplanes  and  mono- 
planes were  engaged  and  Fielding  him- 

self participated  in  the  mid-air  fight. 
Over  2,000  supers  were  employed 
for  some  of  the  scenes  among  whom 
might  have  been  found  every  member 
of  the  Elks  Lodge  of  Las  Vegas,  who 
turned  all  their  earnings  into  a  fund 
for  the  erection  of  a  new  B.  P.  O.  B.  club. 

MOTION   PICTURES   IN   ADVERTISING 

Mr.  Dana 
H.  Howard, 
advertising 

manager  o  f 
the  Common- 

wealth Edison 

Company  o  f 

Chicago,  re- 
cently gave  a 

most  interest- 
ing talk  on 

the  subject  of 
advertising  to 
the  students 

of  the  Central  Station  Institute  of  that 

city.  In  discussing  his  subject,  ■  which 
related  principally  to  effective  methods 
of  advertising  at  the  command  of, any 
electric  light  and  power  company,  he 
gave  definite  emphasis  to  the  value  of 
motion  pictures  as  one  of  the  resultful 
methods  to  be  employed  in  securing 
publicity,  not  at  the  expense  of  the 
people,  but  in  reality  to  their  advantage 
in  an  educational  way.  A  paragraph  or 
two  from  his  paper  will  illustrate  the 
point : 
"The  Commonwealth  Edison  Com- 

pany was  probably  the  first  in  the 
electrical  line  to  adopt  motion  pictures  in 
its  advertising.  This  is  one  of  the  latest 

forms  of  publicity  and  is  now  being- 
adopted  by  many  firms  to  show   their 

various  manufacturing  processes.  Mar- 
shall Field  &  Company  show  by  this 

method  the  processes  of  manufacture  of 
their  various  goods,  such  as  laces,  cotton 

goods  and  prints.  The  making  of  cot- 
ton goods  is  shown  from  the  picking  of 

cotton  by  darkies  in  the  cotton  fields  of 
Georgia  to  the  goods  piled  on  the  shelves 

for  sale.  The  Elgin  National  Watch  Com- 
pany, shows  by  motion  pictures  the  vari- 

ous processes  of  manufacture  of  Elgin 
watches.  These  films  are  shown  in  mov- 

ing picture  theaters  in  the  various  towns 
where  Elgin  watches  are  sold. 
"The  Commonwealth  Edison  Com- 

pany has  had  several  of  these  films  made 
for  use  at  electrical  shows,  and  the  latest 

one  of  these  is  entitled  'Gloom  and 

Joy,'  a  comedy,  the  plot  of  which  was 
suggested  by  myself,  and  worked  out  with 
the  help  of  the  motion  picture  company 
and  their  staff  of  actors.  This  film  was 
shown  in  our  White  City  exhibit  during 

the  past  summer  to  upwards  of  85.000 
people.  It  all  looks  very  simple  on  the 
screen,  but  if  you  could  have  boon 
present  in  the  studio  when  the  picture  was 
being  made,  you  would  realize  the  enor- 

mous detail  necessary  to  be  gone  through 
with  to  produce  the  finished  picture, 
and  all  for  advertising,  to  lot  the  public 
know  of  the  comfort  to  be  derived  from 

the  use  of  things  electrical  in  the  home." 
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The  illustrations  on  this  page  give,  after  a  fashion,  a  meager  idea  of  the  stupendous 

character  of  the  latest  Kleine-Cines  production,  "Antony  and  Cleopatra,"  which 
has  recently  been  imported  from  Italy  by  George  Kleine,  who  gave  us  "  Quo  Vadis?  " 
and  "The  Last  Days  of  Pompeii,"  and  which  is  soon  to  be  shown  in  the  larger  theaters 
of  the  country.     Eight  full  reels  tell  the  fascinating  story  of  the  queen  of  Egypt  who 
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won  the  heart  of  a  Roman  general,  and  one  powerful  scene  succeeds  another  so 
rapidly  as  to  well  nigh  dazzle  the  spectator.  The  wonderful  lighting  of  the  scenes 
and  the  exceptionally  beautiful  coloring  of  the  films  make  the  picture  one  quite  out 

of  the  ordinary  and  insure  its  being  remembered  long  after  the  common  "feature 
pictures"  are  forgotten. 
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ANNA  HELD  "PERFORMS" 

When  the  Kinemacolor  Company  of 
America    in    continuing    its    series    of 

natural  colored  pictures  of  famous  legiti- 
mate stars  asked  Miss  Anna  Held  to 

pose   for    them,   the    popular    light 
opera  star,  as  usual,  insisted  upon 

being  original  and  chose  the  Cen- 
tral Park  Zoo  in  New  York  City  as 

the  background  for  the  series  of 
pictures   in   which    she   appeared. 
After  fondling  baby  lions,  caressing 
a  tiger   and  riding   a   camel,   Miss 
Held    ordered    Bill    Snyder,    head 
keeper  of  the  zoo,  to  bring  out  his 
elephants,  that  she  might  assist 
them    in    becoming    famous. 
Snyder  obliged  and 
in    the    accom- 

panying picture 
we    behold 

the    mag- 
netic Anna 

' '  elevating 

an  elephant" 
as  the  Kinema- 

color   people 
subtitled    the 

subject.     Those 
who    have    ad- 

mired the  lady  with  the 
famous  eyes  on  the  stage 
will  probably  take  equal 
pleasure  in  watching  her 

unique  acting  for  mo- 
tion pictures. 
"THE 

CHRISTIAN" IN  FILMS The  Magnetic 

The    fact    that    mo-  Anna  "  Elevating 

tion     picture     produc-  **  Elephant '• 
tion  has  become  so  perfected  that  any 
drama,  which  the  so-called  legitimate 
stage  has  heretofore  appropriated  to  it- 

self, can  now  be  presented  in  pictures 
with  all  the  dramatic  interest  sustained, 
supplemented  by  a  greater  realism  by 
actually  showing  upon  the  screen  what 
the  stage  must  be  satisfied  in  portraying 

in  words,  will  shortly  result  in  the  release 

by  the  newly  formed  Vitagraph-Liebler 
Feature  Film  Company  of  a  number  of 
stage  length  dramas  in  picture  form. 

The  Vitagraph  Company  of  America, 
acting  in  conjunction  with 
the  Liebler  Company, 

has  already  completed  a 
multiple  reel  production 

of  "The  Christian"  by 
Hall  Caine,  a  literary 

masterpiece  of  estab- 
lished popularity,  and  the 

booking  of  the  films  as  a 
regular  attraction  at  the 

Liebler  theaters  will 
shortly  begin. 

J.  Stuart  Blackton, 
vice-president  of  the 
Vitagraph  Company, 

personally      super- vised the  staging  of 
the  big  play,  and 

was  ably  assisted 

by    Frederick    A. 

Thomson,  former- 
ly stage  director  for 

David    Belasco,    and 
Frederick     Stanhope, 

stage  director  for  the 
Liebler  Company.    An 

all   star   cast   has   per- 
petuated  the    gripping 

intensity  of  the  noted 
author's     masterpiece. 
John  Storm,  one  of  the 

greatest characters 
of        the 

speaking 

stage,  has  been 
•     portrayed  b  y 

Earle  Williams,  while 
Edith  Storey  enacts  the  role  of  Glory 
Quayle,  the  glorious  creature  of  sunshine 
and  shadow,  joy  and  sadness.  Such 
players  as  Charles  Kent,  James  Lackaye, 

Harry  Northrup,  Alberta  Gallatin,  Don- 
ald Hall,  James  Morrison,  Carlotta  De 

Felice,  and  Jane  Fearniey  enact  other 
prominent  roles.    They  are  ably  assisted 
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by  well  known  players  of  the  legitimate 
stage  who  were  featured  in  the  casts  of 

"Joseph  and  His  Brethren"  and  "Dis- 
raeli." 

AQUATIC  STAR  FILMED  IN 
COLORS 

A  decidedly  unique  subject  was  recent- 
ly obtained  by  the  Kinemacolor  Company 

of  America  when  Commodore  Alfred 

Brown  of  College  Point,  N.  Y.,  the 
celebrated  life  saver  and  long  distance 
swimmer,  was  induced  to  pose  for  them 
while  performing  one  of  his  surprising 
aquatic  feats.  The  Commodore  had 
long  had  his  heart  set  on  swimming  from 
ocean  to  ocean,  through  the  Panama 
Canal,  and  recently  he  has  succeeded  in 
accomplishing  the  feat.  Only  a  short  time 
ago  he  swam  from  the  Battery,  New  York 
City,  to  Sandy  Hook,  a  distance  of  30 
miles. 

THIS  WILL   BOOST   HIS   INCOME 
TAX 

Bigelow  Cooper  of  the  Edison  Com- 
pany must  have  broken  into  the  ranks  of 

the  millionaire  class,  judging  from  this 

Getting  Away  with  a  Bushel  of  Eggs 

picture  of  him.  Any  man  who  can  go  out 
and  rob  his  own  henhouse  and  get  away 

with  a  half  bushel  of  real  eggs  —  with  the 
prices  of  this  luxury  soaring  as  they  are 

at  present  —  would  certainly  be  classed 
by  "T.  R."  as  among  the  "Predatory 
Rich."  Cooper  has  a  nice  farm  in  Bethel, 
N.  J.,  where  he  spends  all  his  time  when 
not  at  the  Edison  studio.  It  is  easy  to 

see  that  the  hens  are  "laying  for  him" 
all  right,  and  if  the  above  illustration 
falls  under  the  eye  of  the  income  tax 
collector  it  seems  almost  certain  Cooper 

will  wish  it  hadn't. 

Commodore  Brown  Performing 
in  Dangerous  Waters 

MOTION  PICTURES   ILLUSTRATE 
SERMON 

A   New  York   pastor  became   so   en- 
thusiastic   over    motion    pictures    as    a 

form  of  church  advertising  that  he  went 
to  the  trouble  and  expense  of  arranging 

his  own  motion  picture 
crew.       Several    parish 
ioners    armed    with    an 

up-to-date    motion    pic 
ture  camera  made  a  tour 
o(  Fifth  avenue,  paj  ing 

parti  cular       attention 
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to  windy  corners.  They  travelled 
through  the  Tenderloin  too,  and  when 
they  had  finally  exposed  several  thousand 
feet  of  film  they  advertised  the  fact  that 

the  pastor  would  deliver  a  scathing  ser- 
mon on  the  immodesty  of  present-day 

fashions  which  would  be  illustrated  with 

motion  pictures.  Needless  to  say  the 
church  was  well  crowded  on  the  evening 
set  for  the  sermon. 

on  this  page  Miss  Garden  is  seen  shaking 
hands  with  Fish  Wolf  Robe,  one  of  the 
band,  while  just  behind  her  stands  Mrs. 
Medicine  Owl,  the  squaw  of  the  chief. 

MARY  GARDEN  IN  MOTION 
PICTURES 

Mary  Garden,  the  grand  opera  star, 

was  snapped  by  Pathe's  cameraman  as 
she  stepped  from  the  Broadway  Limited, 
which  bore  the  grand 
opera  troupe  to  Chicago, 
in  the  Union  Station  on 

Sunday  morning,  No- 
vember 22,  thereby 

scoring  a  distinct 

"scoop,"  for  Miss  Gar- 
den has  always  objected 

heretofore  to  being 

snapped  for  "the 
movies." 
The  popular  grand 

opera  star  was  met  at 
the  depot  by  a  band  of 
Blackfoot  Indians  from 

Glacier  National  Park, 
who  were  a  part  of  the 
Great  Northern  Rail- 

road's display  at  the 
Land  Show,  then  in  prog- 

ress at  the  Chicago 
Coliseum  and  was  presented  with  a  pair 
of  beautifully  decorated  and  handsomely 
beaded  moccasins,  as  a  token  of  their 

appreciation  of  her  creation  of  "  Natoma  " 
the  first  Indian  role  ever  sung  in  grand 

opera. 
Through  his  interpreter,  Eagle  Calf, 

Chief  Medicine  Owl  explained  to  Miss 
Garden  how  much  the  Indians  appre- 

ciated her  accurate  impersonation  of  the 
character  Natoma,  and  then  Lazy  Boy, 
another  of  the  band,  handed  her  the 
moccasins.     In   the   picture   reproduced 

BURNING  A   HOUSE  TO   SECURE 
FILMS 

Motion  picture  manufacturers  as  a  rule 
spare  no  expense  whatever  once  they 
decide  upon  a  certain  effect  that  must  be 
produced.  For  instance,  in  filming  a 

subject  later  entitled  "The  Junior  Part- 
ner ' '  the  Thanhouser  Film  Corporation  of 

New  Rochelle,  N.  Y.,  had  to  have  a 
realistic  and  impressive  fire  scene  to  carry 
out   the   story  properly.     The   ordinary 

Mary  Garden  Meeting  Chief  Medicine  Owl 

smoke  pots,  frequently  used  in  motion 
picture  studios  to  produce  fire  scenes, 
would  fall  a  long  way  short  of  answering 
the  purpose  in  this  case  so  the  director 
looked  about  the  city  of  New  Rochelle 
and  finally  picked  out  a  frame  dwelling 
which  he  believed  would  answer  his 

purpose.  Purchasing  this  house  at  no 
small  expense  he  proceeded  to  set  it  afire, 
after  he  had  lined  tip  his  battery  of 
cameras  and  set  them  to  working. 

Practically  every  detail    of    this    fire, 
which   lasted  more  than  an  hour,   was 
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Burning  Down  a  House  —  Three  Film  Cameras  "  On  the  Job  ' 

taken  on  the  flying  films,  and,  by  using 
several  cameras,  Thanhouser  obtained 
enough  fire  scenes  to  last  them  for 
several  months  to  come.  Only  a  small 
part  of  the  entire  negative  was  used  in 

"The  Junior  Partner"  but  those  who 
have  seen  this  picture  on  the  screen  will 
recall  how  effectively  it  is  used  and  how 
much  realism  it  adds  to  the  finished 

picture. 

Dorothy,  and  was  taken  at  the  Kinema- 
color  studios. 

KINEMACOLOR  AIDS   BEAUTY 
LECTURES 

When  Lillian  Russell  was  preparing 
her  feature  act  for  vaudeville  and  wanted 

to  show  her  methods  of  beauty  treatment 
and  the  exercises,  kinds  of  massage,  etc., 
which  she  most  strongly  recommended, 
she  was  at  a  loss,  at  first,  as  to  how  to 
proceed.  Kinemacolor  motion  pictures 
at  last  solved  her  difficulty,  however, 

and  to-day  at  each  performance  the  fair 
Lillian  shows  the  natural  colored  pictures 
of  herself  going  through  the  exercises  and 

using  other  aids  to  bcavity  which  she  ap- 
proves of  and  which  could  be  shown  in  de- 

tail and  in  colors  in  no  other  possible  way. 
The  accompanying  illustration  shows  the 
noted      beauty,      with     her     daughter Lillian  Russell  and  her  Daughter  Dorothy 



What  Happens  to  the  Scenario 
In  the  first  instalment  of  this  series,  which  appeared  in  last  month's 

issue,  suggestions  are  given  the  scenario  writer  bearing  upon  the  prepara- 
tion of  the  manuscript  in  the  correct  form  to  submit  to  the  scenario 

editor,  and  the  general  method  of  handling  after  it  has  reached  the  office 
of  the  latter  was  pointed  out.  Assuming  that  the  scenario  has  been  ac- 

cepted and  is  to  be  filmed,  we  will  now  follow  it  to  the  producer,  or  stage 
manager,  who  is  to  direct  the  actual  making  of  the  film. 

The  producer  takes  the  author's  manu- 
script and  carefully  marks  each  scene 

with  some  peculiar  designation  or  hiero- 
glyphic of  his  own,  by  which  he  may 

quickly  turn  to  any  portion  of  the  manu- 
script he  wishes  to  find.  For  instance,  a 

capital  "0"  may  designate  an  office 
scene,  "H"  the  set  representing  May's 
home,  "  G  "  the  garden  scene,  a  cross  may 
denote  an  indoor  or  interior  scene,  a 

circle  may  indicate  a  hallway,  a  dot,  en- 
closed by  a  square,  an  exterior  or  outdoor 

scene,  etc. 
The  task  of  compiling  a  list  of  the 

"props"  to  be  used  in  the  various  scenes 
is  alone  a  task  of  magnitude.     Usually, 
each  room  is  listed  separately  and  the 
props  for  that  room  compiled  under  one 
heading.      For  instance,  in  the  opening 

scene  of  "Vengeance,"  which  shows  the 
interior  of  Cozetti's  office,  the  director 
may  compile  the  following  prop  list : 

"C.'s  office: — Four   stenographers'    desks    and 
chairs,  three  filing  cabinets,  long  bookkeeper's 
desk,  high  stool,  four  typewriters,  six  large 
pictures  (framed),  two  calendars,  one  roll  top 

desk,  two  large  rugs,  cuspidor." 
In  some  studios  a  diagram  of  each 

room,  with  the  setting  required,  is  drawn 
by  the  producer  on  a  specially  arranged 
large  sheet  of  paper,  marked  off  in  a 

scale  of  feet  from  the  camera's  focus. 
Such  a  diagram  of  a  "parlor  set"  is  re- 

produced herewith,  from  the  sketch  pre- 
pared for  use  in  the  Chicago  studio  of  a 

big  producing  company.  The  figures  at 
the  right  indicate  the  distance  in  feet 
from  the  camera  and  those  at  the  left 

indicate  the  width  of  the  field  or  range  of 
the  camera  lens  at  different  distances. 
The  exact  portion  of  the  scene  which  will 
show  in  the  finished  picture  is  indicated 

1 

by  the  slanting  lines,  running  out  from 
the  point  where  the  camera  is  stationed, 
shown  near  the  base  of  the  figure. 

The  producer  has,  by  this  time,  de- 
cided exactly  what  members  of  the  stock 

company  he  will  use  in  the  picture  and 
dictates  to  his  stenographer  a  list  of  their 
names,  which  she  types  off  on  a  sheet  of 

&JUi 

Diagram  of  a  Studio  Stage  Setting 

paper  to  be  hung  on  the  "call  board," 
which  each  player  consults  when  he 
arrives  at  the  studio,  to  learn  just  where 
he  is  to  appear  that  day,  under  which 
director,  and  whether  in  the  studio  or  at 
some  outdoor  location,  miles  away. 

With  all  the  machinery  set  in  motion 
to  bring  all  the  players,  all  the  stage  sets, 
all  the  props,  etc.,  to  the  floor  of  the 
studio  at  the  right  time,  the  producer 

160 
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Cameraman  and  Producer  Directing  a  Scene  in  the  Right  Foreground  While  Stage  in  Rear  is  Being  Set  for  Another 

Scene.     Note  Smallness  of  Stage  and  Edge  of  Rug  which  Forms  the  "  Marker  "  for  this  Scene. 

turns  his  attention  to  another  manu- 

script and  "Vengeance"  is  forgotten 
until  the  next  day  when  the  actual  work 
of  production  will  begin. 
When  the  day  finally  arrives  on  which 

the  work  of  production  of  this  photoplay 
we  are  following  through  the  studio  is  to 
actually  begin,  the  director  finds  his  stage 
all  set  for  Scene  1  of  the  drama — the 
main  office  of  the  small  private  bank  in 
which  the  opening  scene  of  the  story  is 
laid. 

Instead  of  being  a  deep  stage,  with 
ample  room  for  the  players  to  move 
about,  as  would  be  the  case  were  the  play 
to  be  staged  as  a  regular  drama  of  the 

legitimate  stage  instead  of  a  motion  pic- 
ture, we  find  only  a  two  walled  room  con- 

structed of  scenery,  the  back  wall  being 
probably  only  twelve  or  fourteen  feet 
from  the  camera  while  the  players  have 
only  eight  or  ten  feet  in  which  to  move 
about.    All  the  props  have  been  arranged 

in  their  proper  positions  as  shown  on  the 

diagram  which  has  previously  been  pre- 
pared by  the  stage  director,  and  every- 
thing is  ready  for  the  entrance  of  the 

characters. 
In  this  particular  studio  in  which  the 

play  we  are  following  was  produced,  the 
players  are  now  told  the  story  of  the  little 

drama  they  are  to  enact,  and  the  "busi- 
ness" of  each  individual  is  explained  to 

the  player  who  is  to  enact  that  particular 
role,  but  in  many  studios  the  players  are 
never  informed  what  the  play  is  about, 
but  are  merely  instructed  that  they  are 
to  enter  through  a  certain  door,  take  a 
seat  in  a  certain  chair  after  they  have 
crossed  the  stage  in  a  certain  manner,  and 
are  then  to  make  their  exit  through  an- 

other door  which  is  pointed  out.  That  is 
all  they  know  about  the  part  they  are  to 
enact  and  they  have  not  the  remotesl 
idea  whether  the  scene  is  the  first  or 

the  twenty-first  in  the  production. 
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As  the  Scene  Looks  from  the  Front.     Note  Line  (AB)  at  Right  which  Forms  the  Marker  or  Boundary  of  the  Scene. 

When  a  Player  Steps  Beyond  this  Line,  He  is  "  Off  "  or  "  Out  "  of  the  Picture. 

In  "Vengeance"  the  players  in  the 
first  scene  were  told  just  what  they  were 
to  do  and  why  they  were  to  do  it.  The 

actress  playing  the  part  of  "May,"  for 
instance,  was  told  that  she  was  to  be  a 
stenographer  who  was  loved  by  the 
Italian  banker,  her  employer,  and  that 

when  he  began  paying  her  unusual  atten- 
tions she  was  to  treat  him  coldly  because 

she  was  deeply  in  love  with  "Jack,"  an- other character  in  the  scene. 

"May"  and  "Jack"  and  "Cozetti," 
the  banker,  were  next  shown  just  where 
they  were  to  enter  the  scene,  just  where 
they  were  to  be  seated,  and  just  what 

"props"  they  were  to  use  in  carrying  out 
the  "business"  called  for  in  the  author's 
manuscript. 

After  everything  that  is  to  be  done  in 

the  first  scene  has  been  carefully  ex- 
plained and  the  director  feels  reasonably 

sure  that  his  players  understand  what 
they  are  to  do,  he  begins  a  rehearsal  of 
that  scene.  The  various  characters  enter, 
do  what  they  are  to  do,  and  make  their 
exits,  but  it  is  all  done  without  a  single 
picture  being  taken. 

The  director,  watch  in  hand,  times  the 
action  to  a  second,  and  if  he  discovers 
that  the  enactment  of  the  scene  takes 
even  ten  seconds  more  than  the  time  he 

had  decided  necessary  for  "getting  over" all  that  is  essential  for  that  scene  he 
shortens  this  action  and  trims  that  one 

until  the  players  are  able  to  do  all  that 
need  be  done  within  the  required  time 
limit. 

Perhaps  he  has  discovered  that  "May," 
the  stenographer,  is  wearing  a  pair  of 
shoes  or  a  hat  that  fails  to  correspond 

with  his  idea  of  the  character  she  is  play- 
ing. The  actress  is  then  hustled  off  to 

her  dressing  room  to  make  a  change. 

Perhaps  "Cozetti"  is  wearing  a  waist- 
coat that  would  be  more  suitable  to  a 

German  or  a  Yiddish  character  than  to 

an  Italian,  and  the  director,  noting  this, 
will  order  him  to  don  a  vest  more  suitable 
for  the  part  he  is  to  play. 

The  players  finally  letter  perfect  in 
their  parts,  their  costumes  all  having 
passed  the  critical  eye  of  the  director,  and 
the  stage  set  and  lighting  effects  having 
also  been  approved,  the  cameraman  takes 
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his  position  and  the  act- 
ual taking  of  the  picture 

is  ready  to  begin. 

"Ready,  go!"  calls  the 
director  and  at  his  com- 

mand the  cameraman 

begins  to  turn  the  crank 
of  his  little  machine  while 

the  players  move  about 
the  tiny  stage  and  in 
pantomime  go  through 
the  actions  they  have  re- 

hearsed. The  director, 
watch  in  hand,  has  been 
following  the  action  and 
the  moment  the  time 
limit  for  scene  one  is 
reached  he  commands 

"stop"  and  all  action 
ceases. 

Scene  seven  will  be  the 

next  one  filmed,  for  it  is  laid  in  the  same 
place  as  scene  one.  Therefore  scenes  two, 
three,  four,  five  and  six  are  skipped  and 
the  players  are  told  what  is  to  occur  in 

scene  seven.  Referring  back  to  the  author's 
manuscript  we  discover  that  a  letter  is  to 

be  read  by  "Cozetti,"  the  banker,  in  the 
middle  of  this  scene,  but  when  the  time 
comes  for  the  taking  of  this  part  of  the 
scene  the  banker  looks  at  the  blank  sheet 

of  paper  handed  him  only  long  enough  to 

"get  over"  the  idea  that  he  is  reading 
it  and  then  the  action  specified  by  the 
author  is  carried  along  to  the  end  of  the 
scene. 

After  the  whole  play  has  been  filmed, 

the  letter  which  "Cozetti"  wa's  supposed 
to  read  in  scene  seven,  and  which  has 
been  carefully  written  on  stationary  of 
the  appropriate  sort,  will  be  photographed 
by  another  motion  picture  camera,  and 

the  strip  of  negative  on  which  it  is  im- 
printed will  be  attached  to  the  rest  of  the 

play  in  the  proper  place. 
Scene  seven,  having  been  rehearsed, 

trimmed  down  to  the  proper  time  limit, 
and  photographed,  is  now  a  thing  of  the 
past  and  the  director  next  will  proceed  to 
some  other  interior  scene  of  the  same 

play,  for  as  a  rule  a  director  devotes  one 

Director  Rehearsing  His  Players.  Note  that  Even  with  Studio  Roof  and 
Walls  Practically  All  of  Glass  a  Very  Elaborate  System  of  Artificial  Lighting  Is 
Necessary  in  Making  the  Pictures. 

day  to  interiors  or  studio  scenes  and  the 
next  or  the  first  clear  sunshiny  one  there- 

after goes  outdoors  to  take  his  exteriors. 
The  exteriors  are  most  frequently  taken 

in  the  large  "yard"  outside  the  studio 
proper,  for  nowadays  nearly  every  mo- 

tion picture  concern  has  a  large  fenced-in 
space  adjoining  its  plant  in  which  may  be 
found  reproductions  of  foreign  and  his- 

toric buildings,  streets  of  western  types, 
mimic  lakes,  and  miniature  mountains. 

In  cases  where  a  scene  is  difficult  to 

obtain  or  for  some  reason  impossible  to 
duplicate,  as  would  be  the  case  were  the 
players  to  appear  as  a  part  of  some  civic 
parade  or  pageant,  or  where  they  are  to 
appear  in  a  scene  that  is  to  be  blown  up  or 
destroyed  by  fire,  two  or  even  three 
cameras  "take"  the  scene  in  order  to 
ensure  at  least  one  perfect  negative. 
Thus  if  anything  happens  to  one  film, 
such  as  it  being  light  struck  or  injured  in 

some  way  in  development,  the  manu- 
facturer will  still  find  himself  in  posses- 

sion of  a  perfect  negative.  Then,  too, 
when  two  films  are  taken  by  independent 
cameras,  a  ehoiee  may  be  had  between 
the  two  films. 

Next  month  a  description  of  trick  pictures 
and  players'  make-up  will  be  given. 
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IRVING  CUMMIMGS 

Irving  Cummings  possesses 
tliat  rare  gift  of  tke  Gods 
known  as  magnetism,  wkick 
makes  kim  as  pleasant  to  meet 
in  real  life  as  ke  is  on  tke 
screen.  Twelve  years  of  stage 
work,  during  wkick  ke  played 

leading  roles  in  "Texas," 
""Way  Down  East,"  "Tke 
Man  of  tke  Hour,"  a  season witk  Lillian  Russell  and  a 
summer  season  with  the 
Davidson  Stock  Company  in 
Milwaukee,  prepared  kim  for 
kis  picture  -work.  Tke  past 
few  years  kave  keen  spent 
in  tke  studios  of  tke  Powers, 
tke  Reliance  and  tke  Patke 
Freres  Companies  and  now 
is  -witk  tke  Universal.  H 
unmarried. 

IRENE  WARFIELD 

Miss  Irene  Warfield,  a 
beautiful  leading  lady  of  tke 
Essanay  Eastern  Stock  Com- 

pany, was  horn  in  New  Or- 
leans m  1890.  Ske  entered 

upon  ker  tkeatrical  career 
wken  ske  -was  but  seventeen 
years  of  age  and  played 
witk  a  dramatic  stock  com- 

pany at  Mempkis,  St.  Louis 
and  Louisville,  Ky.  Tke  last 
tkree  years  kave  teen  spent  in 

playing  parts  -witk  Dustin Farnum  and  in  several  Cokan 
and  Harris  productions,  suck 

as  "Tke  Aviator,"  "Witkm 
Tke  Law,  and  "Tke  Common 
Law."  Miss  Warfield  is 
especially  fond  of  korse-back 
riding,  tennis  and  football. 
Ske  kas  portrayed  leading  roles 
m  suck  well  known  pkoto- 

plays  as  "Tke  Boomerang,1 
and"  Grist  to  tke  Mill." 
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UNCLE    SAM    AS    A    RAILROAD 

OPERATOR 

An  interesting  feature  in  connection 
with  the  work  of  the  Boise  irrigation 

project  is  a  railroad  21  miles  long,  ex- 
tending from  Boise  to  the  Arrowrock 

dam.  This  is  the  only  government 
owned  and  operated  railroad  in  the 
United  States. 

irrigating  243,000  acres  of  land  in  the 
government  project  near  Boise,  Idaho. 

THE  STRENGTH  OF  INSECTS 

That  the  strength  of  insects  is  pro- 
digious is  demonstrated  by  the  experi- 

ments of  French  naturalists,  especially 
M.  Fabre.  It  appears  that  the  smallest 
insects  are,  for  the  most  part,  the  strong- 

Views  on  the  Only  Railroad  Owned  and  Operated  by  the  United  States  Government 

Uncle  Sam  has  assumed  new  dignity 
in  the  role  of  a  railroad  president  and 
trains  run  regularly  over  the  new  govern- 

ment railroad  from  Boise  to  Arrowrock. 

Supplies,  equipment  and  building  mate- 
rial are  being  earned  by  this  railroad  to 

the  town  of  Arrowrock,  where  the  army 
of  more  than  1000  men  are  at  work 

erecting  the  highest  dam  in  the  world. 
It  will  hold  back  flood  and  excess  waters 

of  the  Boise  River  for  the   purpose  of 

est,  proportionally  to  their  si  :e,  and 
that  all  are  incredibly  strong  when  com- 

pared bulk  for  bulk  with  vertebrates. 
A  horse  can  scarcely  bear  two  thirds  of 
its  own  weight,  while  one  small  species 

of  June  beetle  is  able  to  lift  l>1)  limes  its 
own  weight.  Were  the  strength  of  man 
in  proportion  to  that  of  the  beetle,  it 
is  pointed  out,  he  could  play  with 
weights  equal  to  ten  times  the  weight  o( 
a  horse. 



CHEAP  POWER 
FORTHE  SOUTH 

Great  plant  ai  Hales  Bar 
ontheTennesseeRivei; 
2p   Classed  with  ̂  
R  Niagara  and  Keokuk 

With  the  completion  and  dedication  of 
the  nine  million  dollar  lock,  dam  and 

power  plant  at  Hale's  Bar  on  the  Ten- 
nessee River  near  Chattanooga,  Novem- 

ber 13,  1913,  a  large  locality  of  the  South 
will  be  brought  by  a  supply  of  cheap 
power  into  a  well  merited  place  as  one  of 
the  leading  manufacturing  sections  of  the 
United  States. 

This  great  hydro-electric  development, 
begun  in  1905  by  the  late  Anthony  N. 
Brady  of  New  York  and  since  his  death 
fostered  by  his  interests  embodied  in 
Nicholas  Brady,  is  in  the  front  rank  of 
such  projects  in  the  United  States,  being 
classed  with  Niagara  and  Keokuk. 

Electrification  of  southern  industries 

has  a  peculiar  significance  because  of  the 
unlimited  supply  of  coal  which  is  being 

mined  throughout  that  section,  thou- 
sands of  acres  of  deposits  as  yet  being  un- 

touched. Much  of  the  coal  mined  now  is 

used  in  making  steam  to  drive  factory 
wheels,  whereas,  with  water  doing  that 
work,  this  section  of  the  South  will 
eventually  become  much  more  of  a  factor 
in  supplying  coal  markets  in  regions 
where  Nature  has  not  been  so  kind. 

The  South  is  the  world's  greatest  cot- 
ton producing  country  and  who  can  say 

that  the  65,000  electrical  horsepower 

made  available  by  the  Hale's  Bar  plant 
may  not  mean  a  shifting  of  the  great 
textile  industry  from  New  England,  which 
has  long  held  supremacy,  to  the  South 
where  the  raw  material  is  produced. 

The   project   further   has   tremendous 
1 

value  as  an  adjunct  to  navigation  on  the 
Tennessee  River,  connecting  the  cities  on 
that  stream  with  Ohio  and  Mississippi 
river  points  without  interruption  on 

account  of  water  supply  fluctuation  dur- 
ing the  seasons.  The  government  and 

the  company  have  worked  jointly  in  the 
operations.  The  national  feature  is  the 
lock  for  raising  and  lowering  boats;  the 

private  end  of  the  work  is  the  construc- 
tion of  the  dam  and  power  house. 

Col.  John  Bogart,  civil  engineer,  of  New 
York,  began  the  surveys  for  the  work. 
Jacob  &  Davies,  who  built  the  first 
tunnels  under  the  Hudson  River,  finished 
the  task.  The  scene  of  the  project  started 
as  a  camp  and  grew  to  a  village  of  several 

thousand  workers — with  office  buildings, 
commissary,  hospital,  hotel,  stores,  ath- 

letic club,  theater,  etc., — named  Guild 
after  J.  C.  Guild,  one  of  the  promoters. 
Much  of  the  village  remains,  but  the 
ground  where  a  portion  of  it  stood  is  now 
inundated  since  impounding  of  the  water 

began. 
"Gravity  dam"  is  the  term  engineers 

apply  to  this  mass  of  concrete — 1,200  feet 
long,  52  feet  high,  a  little  over  eleven  feet 
thick  at  the  top  and  from  57  to  64  feet 
thick  at  the  bottom — because  its  im- 

mense weight  must  prevent  it  from  being 
overturned  by  the  water  behind  it. 

At  the  west  end  of  the  dam  is  the  lock 
60  feet  wide  and  remarkable  as  being  the 
highest  lift  in  the  world,  the  massive 
down  stream  gates  being  59  feet  high  and 
weighing  129  tons.  At  the  other  end  of 
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the    dam    is    the    power 
house,  in  reality  part  of 
the  dam.    A  passage  way    i 

2x/2  by  6H  feet  extends 
through    the    dam    from 
end  to   end   so   one  may     \ 
pass  from  the  power  house 
to    the    lock.      This    tunnel 
serves  also  for  wires  to  conduct 

current  to  the  motors  operating  the 
lock  gates. 

In  cutting  away  the  rock  for  the  wheel 

pits  great  difficulty  and  delay  was  experi- 
enced in  stopping  the  numerous  springs 

of  water  which  gushed  up  with  consider- 
able force.  Not  a  cubic  yard  of  rock  was 

left  in  an  uncertain  condition,  however, 
hundreds  of  deep  holes  being  bored  and 
all  crevices  cemented  solidly  with  pure 
Portland  cement,  which  was  forced  into 
the  holes  by  compressed  air. 

While  the  corralled  energy  of  the  Ten- 
nessee spends  itself  upon  the  fourteen  big 

power  units  in  the  station,  two  three 

wire  circuits,  of  hard  drawn  copper  one- 
half  inch  in  diameter,  supported  on  steel 
towers,  carry  the  current  at  44,000  volts 
to  a  substation  at  Chattanooga  eighteen 
miles  away  where  it  is  stepped  down  for 
power  users. 

And  Hale's  Bar  will  henceforth  have 
a  deeper  meaning  to  every  dweller  on  the 
banks  of  the  river  made  navigable  by 
its  great  concrete  wall;  it  will  stand  for 

scores  of  factories  and  wage  earners  with- 
in reach  of  the  magic  that  follows  a  copper 

wire  to  its  end,  there  to  aid  in  the  task 

The  Great  $0,000,000  Hydro-Electric  Plant  at  Hale's  Bar 
on  the  Tennessee  River.  A  Vast  Lake  Was  Formed  by 

the  Impounded  Waters.  The  Locks,  Permitting  Naviga- 
tion, have  a  Lift  of  59  Feet,  the  Highest  in  the  Western 

Hemisphere. 
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set  for  it;  it  will  exemplify  the  thought 
expressed  by  the  great  mathematician 
Chas.  P.  Steinmetz,  that  material  and 
energy  must  be  brought  together  that  the 
human  race  may  live;  and,  finally,  the 

roar  of  Hale's  Bar's  big  wheels  will  bring 
an  industrial  growth  to  the  South  not 

possible  without  this  and  similar  pro- 
jects affording  cheap  power. 

VACUUM  CLOTHES  CLEANER 
A  miniature  vacuum  cleaner  which 

does  remarkably  effective  work  in  clean- 

ing one's  clothes  is  shown  in  the  cut 
herewith  —  a  particularly  valuable  ad- 

dition to  the  equipment  of  barber  shops 
and  shoe  shining  establishments  as  well 
as  for  the  home.     It  embodies  a  circular 

brush  the  center  of  which  is  cut  out. 
This  brush  fits  over  the  mouth  or  suction 

end  of  the  cleaner.  Inside  the  casing 
of  the  latter  is  a  little  suction  fan  driven 

at  high  speed  by  an  electric  motor.  As 
the  brush  passes  over  the  fabric,  loosening 
the  dirt  and  particles  of  lint,  air  is  drawn 
in  by  the  fan  and  the  dirt  is  deposited  in 
the  bag  beneath.  A  screen  in  front  of 
the  opening  prevents  folds  of  cloth, 
buttons,  etc.,  from  getting  into  the  way 
of  the  fan. 

GETTING     BENZOL     FROM     GAS 
MAIN  LEAKS 

This  vehicle,  with  its  conspicuous, 
brass-bound,  funnel-topped  tank,  piping, 
hose,  pump,  etc.,  is  an  outfit  rigged  up  by 

a  gas  and  electric  corporation  for  collect- 
ing benzol,  a  bi-product  very  much  akin 

to  gasoline,  draining  from  high  pressure 

gas  mains  along  with  gas-water.  The 
liquid,  being  highly  volatile,  is  pumped  by 

Pumping  the 
Bi-product 
from  a  Pocket 

Vacuum  Clothes  Cleaner 

hand  from  seepage  pockets,  emptying 
into  the  funnel  and  then  into  the  tank, 
which  is  bound  with  polished  brass  and 
kept  more  or  less  attractive  as  a  sort  of 
advertisement,  in  its  continual  passage 
over  the  city  streets.  Some  150  gallons 
of  this  valuable  bi-product,  formerly 
thrown  away,  is  now  gathered  daily, 
distilled  once  and  used  in  place  of  gasoline 

by  the  numerous  automobiles  and  auto- 
trucks of  the  corporation,  a  very  large  one, 

it  being,  by  the  way,  under  contract  to 
supply  all  the  heat,  light  and  energy  of  the 
Panama-Pacific  Exposition.  The  man- 

ner of  formation  of  the  benzol  is  unique  in 
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that  it  enters  the  mains  with  the  illumi- 
nating gas  in  a  similar  gaseous  form  but 

later  becomes  condensed  into  a  liquid. 

Persons  who  have  experimented  de- 
clare the  gas-water,  which  also  collects 

in  the  drain  pockets,  beneficial  for  skin 

diseases  when  tried  out  on  "the  dog." 
Some  very  unenlightened  individuals 

have  actually  supposed  the  man  at  the 

pump  to  be  filling  the  mains  with  illumi- 
nating gas. 

A  GREAT  LIFE  SAVING 
INVENTION 

Within  a  stone's  throw  of  the  shore  of 
Puget  Sound,  over  100  lives  were  lost 

when  the  "Valencia"  went  to  pieces. 
It  was  on  the  rocks  for  more  than  36 

hours,  simply  because  a  lifeline  could  not 
be  thrown  from  the  deck  to  the  land. 
After  this  disaster  the  revenue  cutter 

officials  decided  that  a  breech  loading 
gun,  easily  mountable  on  the  rail  of  any 
ship,  and  fired  accurately  and  without 
recoil   in   any   seaway,    no   matter   how 

rough,  would  be  an  invaluable  addition 
to  the  gear  of  any  ship  doing  patrol  duty 

in  the  employ  of  the  United  States  gov- 
ernment. Consequently  an  appropria- 

tion was  made  and  the  revenue  cutters 
Acushnet  and  Snohomish  were  equipped 
with  guns  of  this  type,  the  invention  of 
F.  Granger  Hall,  of  Dansville,  N.  Y. 
Since  that  time  the  Acushnet  stationed 

at  Woods  Hole,  Mass.,  and  the  Snohomish 
stationed  at  Port  Angeles,  Wash.,  have 
taken  in  tow  many  wrecks  and  thus  saved 
countless  lives.  In  tests  these  two  cut- 

ters have  thrown  ten  consecutive  shots 

with  accuracy  into  the  face  of  a  roaring 
gale  for  distances  of  more  than  2000  feet. 

Hall's  apparatus  consists  of  a  bronze 
gun  which  can  be  attached  to  the  rail  of  a 
ship  at  any  point,  fore  or  aft.  It  is  so 
easily  loaded  and  fired  that  it  can  be 
operated  by  comparatively  inexperienced 
men.  An  ordinary  brass  cartridge, 
weighing  20  pounds,  to  which  the  line  is 
attached,  is  slipped  into  the  breech.  This 
line,  by  the  way,  is  contained  in  specially 

devised  cylinders  of  dif- 
ferent sizes  for  different 

uses.  The  gun  can  be 
shifted  to  any  direction 

or  angle  of  elevation  ne- 
cessary, and  two  minutes 

after  tin-  gun  is  set   on 
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the  rail,  the  shot  is  carrying  the  line 
out  and  over  the  distressed  vessel. 
When  communication  has  thus  once 

been  established,  the  breeches  buoy  or 
life  car  is  whipped  back  and  forth  until 
every  soul  on  the  unfortunate  vessel  is 
saved.  To  have  accomplished  this,  it  is 
not  necessary  for  anyone  to  leave  the 
deck  of  the  rescuing  vessel. 

An  ordinary  beach  gun  could  not  be 
used  because  of  its  recoil.  In  the  guns 
used  by  the  Snohomish  and  Acushnet,  the 
recoil  has  been  overcome  by  a  special 
device  so  the  gun  may  be  mounted  on  the 
rail,  trained,  aimed  and  fired  like  a 
modern  naval  gun  without  moving. 

Hall's  gun  shoots  a  line  over  the  wreck 
and  the  men  aboard  the  wreck  haul  in  the 

"leader,"  make  it  fast,  and  then  pass  the 
wire  cable  which  carries  the  breeches 

buoy  from  the  mast-head  to  the  rescuing 
vessel.  This  keeps  the  cable  well  clear 
of  the  sea. 

PORTABLE  CLASS  ROOMS  IN 
LOS  ANGELES 

In  a  rapidly  growing  city  like  Los 
Angeles,  Calif.,  it  has  been  rather  hard 
to  keep  up  with  school  accommodations. 
In  some  parts  of  the  city  where  it  has 
built  up  rather  unexpectedly  the  Board 
has  been  at  a  loss  to  know  just  how  to 

proceed.  In  one  such  section  eight  port- 
able class  rooms  were  erected  on  a  vacant 

lot  near  the  school. 
When  the  addition  to  the  school  was 

completed  these  portable  structures  were 
folded  up  and  conveyed  by  truck  to  other 
crowded  sections  and  will  serve  until  such 

time  as  new  buildings  are  erected. 

A  SENTIMENTAL  CEMETERY 

A  number  of  mounds  which  are  rather 

facetiously  intended  to  represent  graves 
are  to  be  seen  between  the  tracks  of  the 

A  Sentimental  Cemetery 

Pennsylvania  Lines  and  the  Chicago  & 
Alton  Railway  near  the  Harrison  Street 
bridge  in  Chicago. 

One  of  the  "graves"  has  planted  upon 
it  an  ancient  round  pin,  a  flat  pin  and  a 
discarded  coupling  pin,  the  sort  of  para- 

phernalia used  in  railroading  many  years 

ago.  In  pebbles  is  arranged  the  inscrip- 
tion: "old  timers 

days  gone  by 

parted  eorever" 

Temporary  Class 
Rooms  Erected  for  Los 
Angeles  Schools,  Made 
Necessary  by  Rapid 
Growth  of  Certain  Dis- 

tricts. As  Soon  as  Per- 
snt  Buildings  Can  be 

Erected,  the  Temporary 
Ones  Are  Knocked 
Down,  and  Transported 
by  Motor  to  Other 
Localities. 
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On  other  mounds  are  to  be  seen  some- 

what similiar  sentiments.  An  imagina- 
tive and  sentimental  flagman  who  has 

seen  over  35  years  of  service  as  a  railroad 
man  conceived  the  unique  idea  of  building 
these  memorials  as  a  fitting  tribute  to  a 
past  era  in  American  railroading. 

TRUCK    ENTERS    A    CAR    DOOR 

Economical  handling  of  merchandise 
at  railway  freight  sheds  may  be  very 
well  accomplished  by  means  of  an  electric 

Electric  Platform  Truck 

truck  which  can  negotiate  the  car  doors 
as  seen  in  this  picture.  The  truck, 
though  small,  has  a  capacity  of  4000 
pounds.  The  operator  stands  on  a  little 
platform  behind  and  has  perfect  control 
of  the  motor  and  steering  gear.  Electric 
energy  is  supplied  by  a  storage  battery. 

REPAIRING  SHIPS  IN  DEEP 
WATER 

On  November  6,  1912,  the  English 

liner,  "The  Royal  George,"  a  vessel  of 
14,000  tons,  ran  onto  the  rocks  in  the  St. 
Lawrence  River,  at  a  distance  of  about 
nine  miles  from  Quebec,  during  a  dense 

fog.  After  spending  fifteen  days  in  at- 
tempting by  the  old  methods  to  refloat 

the  ship,  without  success,  an  American 
engineer,  Mr.  W.  W.  Wotherspoon,  was 

called  upon.  By  means  of  powerful  ait- 
compressors  the  water  in  the  damaged 

compartments  was  driven  out.  The  in- 
stallation of  the  machinery  required  three 

days,  and  fifteen  minutes  after  it  was  set 
in  motion  the  ship  was  refloated. 

The  holes  in  the  shell,  which  extended 

along  nearly  half  its  length,  were  tempo- 
rarily closed  with  planks  packed  with 

oakum,  and  the  ship  taken  into  deep 
water,  the  packing  being  kept  in  place  by 
the  pressure  of  the  air  inside  the  shell. 
Then  a  diver  on  a  scaffolding  hung  on 

the  outside  of  the  ship  took  exact  meas- 
urements of  the  holes  and  a  drilled  plate 

was  made  to  suit  each  one.  Correspond- 
ing holes  were  now  drilled  in  the  shell, 

and  the  outside  plate  bolted  on,  the  nuts 
being  tightened  up  on  the  inside.  The 
air  pressure  inside  the  shell  was  kept 

equal  to  the  pressure  of  the  water  out- 
side, making  handling  of  the  plates  easy. 

JAPANESE  ENGINEER  STUDYING 
WISCONSIN  METHODS 

Interested  in  the  Wisconsin  method  of 

regulation  of  telephone  companies,  Geni- 
chro  Ohata,  electrical  engineer  of  the 

Imperial  Department  of  Communica- 
tion at  Tokio,  visited  Madison,  Wis., 

investigating  state  regulation.  In  Japan 
the  telephone  lines  are  owned  by  the 

government. 

Compressed  Air  in  The  Hold  of  the  Shif 
Water  from  Entering 



A  Lumberman's  Telephone 
Lumber  producers  often  employ  the 

long  haul  or  pull  boat  method  of  skidding. 

To  be  able  to  signal  quickly  and  accurate- 

not,  and  it  works  successfully  whether 
the  tong  man  be  100  feet  or  4000  feet 
from  the   skidder.     At   no  time  is  this 

ly  between  the  drum  man  who  controls 
the  big  cable  winding  drum  and  the  tong 
man  in  the  woods  who  attends  to  the 

log  tongs  on  the  skidway  is  imperative. 
Here  the  telephone,  of  an  unusual  type, 
steps  in  as  a  refinement  over  the  old 
method  of  signaling  by  lung  power  or 
gesticulations,  by  whistles,  strings  and 
cords;  in  fact,  every  method  that  had 
before  been  conceived. 

By  means  of  this  telephone  system  the 
tong  man  and  drum  man  can  talk  to 
each  other  at  all  times,  regardless  of 
whether  the  skidder  engine  is  running  or 

1 

important  means  of  communication 
interrupted.  A  steel  reel  or  drum  is 
mounted  on  the  skidder,  together  with 
a  telephone  instrument.  Continuous 
connection  is  made  at  all  times  through 

this  wire  by  means  of  a  brass  commuta- 
tor. The  skidder  telephone  is  placed 

in  a  heavy  wood  box  directly  over  the 
head  of  the  drum  man.  To  this  is  con- 

nected the  field  wires  from  the  telephone 
cable  drum,  by  means  of  a  plug  on  the 
end  of  the  field  wires.  This  plug  is 

inserted  into  a  jack  or  hole  for  that  pur- 
pose in  the  set,  which  is  in  the  box. 

This  jack  is  covered  by  a  leather  flap 
which  can  be  securely  fastened  when  the 
plug  is  taken  out.  The  head  telephone 
set  of  the  drum  man  is  also  connected  to 

this  same  box  by  means  of  a  similar  plug 
and  jack. 

172 
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The  telephone  set  used  by  the  tong 

man  is  built  very  small,  is  light  and  com- 
pact and  is  made  entirely  of  steel,  en- 

closed in  a  black  sole  leather  case.  This 
is  to  be  fastened  to  a  belt  worn  around 
the  waist.  The  belt  is  also  provided 
with  a  pocket  for  the  receiver  when  not 
in  use.  If  the  drum  man  desires  to 

signal  the  tong  man  he  can  do  so  by 
simply  turning  the  crank  in  the  box  over 
his  head  and  this  will  ring  a  bell  inside 

the  field  set  on  the  tong  man's  belt. 
Differences  in  the  length  of  cable 

necessary  between  are  adjusted  by  means 
of  the  telephone  cable  drum 

Electricity  is  no  longer  a  luxury.  This 
is  settled.  It  is  rapidly  becoming  a 
necessity  to  rich  and  poor  alike.  In  a 
western  mining  camp,  out  of  23  shacks 
or  cabins,  nineteen  were  found  to  be 
wired  and  using  current.  In  Altoona, 
Pa.,  hundreds  of  the  cheapest  houses, 
occupied  largely  by  foreigners,  laborers, 
railroad  employees,  and  artisans,  arc 
wired  for  electric  light. 
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WORLD'S  LARGEST 
ICE  CAVE 

A  natural  ice  cave  of 
enormous  dimensions  in 

the  Dachstein  Moun- 
tains (Austrian  Alps)  has 

been  made  accessible  to 
tourists,  after  being 

three  years  ago  discov- 
ered and  explored  by 

Mr.  Hermann  Bock  of 

Graz,  his  wife  and 

George  Lahner,  Secre- 
tary of  the  Dachstein 

Cave  Committee. 
This  huge  cavern  is 

made  up  of  several 
domes  filled  with  eternal 
ice  and  communicating 
with  one  another 

through  galleries,  like- 
wise frozen.  At  about 

165  feet  from  the  en- 
trance, it  is  crossed  by 

an  ice  crevasse  89  feet  in 

depth  and  116  feet  in 
width,  lined  by  giant  ice 
pillars,  the  passage  of 
which  was  the  most 

dangerous  part  of  the 

explorers'  task.  Beyond 
this  chasm  the  cavern 
widens  out  into  a  mighty 

dome,  known  as  "Tris- 
tan's Dome,"  where  ice 

stalagmites  of  the  most 
weird  configurations  are 
seen  rising  from  a  level 
ice  sheet  reaching  from 
end  to  end  of  the  hall. 
The  horizontal  gallery  continuing  this 
dome  is  traversed  by  an  ice  river  which 
flows  out  in  several  directions  into  some 
sort  of  cross  gallery. 

A  hall  of  truly  imposing  dimensions 

(Parsival's  Dome)  is  then  reached 
abruptly,  which  contains  ice  figures  of 
most  variegated  forms.  The  descent  to 
the  bottom  of  the  cavern  is  made  over  an 

underground  ice  river,  called  Montsal- 
vash  Glacier,  at  the  foot  of  which  there 

The  Explorers'  Descent  into  the  Ice  Chamber 

extends  an  ice  mirror 
lake  with  ice  stalagmites 
of  striking  animal  forms. 

No  greater  contrast 
can  be  imagined  than 
that  between  this  frozen 
cavern  and  the  warm 

summer  sun  shining  out- 
side on  the  mountain 

slope  only  150  feet  dis- tant. In  the  interior  of 
the  Ice  Cave  there  seems 
to  be  no  alternation  of 

seasons,  and  the  same 
formidable  ice  giant  now 
rising  from  the  smooth 
ice  sheet  at  the  bottom 

is  likely  to  have  stood 

there  practically  un- 
varied for  thousands 

upon  thousands  of  years. 

Portal  to  the  Kondwiramurs  Ice  Palace 

NEW  YORK'S  ELECTRIC  TRUCKS 

During  the  first  seven  months  of  1913, 
271  new  electric  trucks  began  operation 
in  New  York,  bringing  the  total  number 
of  cars  in  operation  to  2,151,  or  about  40 
per  cent  of  all  the  commercial  vehicles  in 
the  city.  The  prediction  was  made  at 
the  time  that  this  number,  271,  would  be 
more  than  doubled  before  the  end  of  the 

year  1913. 
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BEATING  BACK  THE  FUR  TRADE 

Without  notifying  the  world  through 
newspaper  headlines,  the  Hudson  Bay 
Company,  monarch  of  the  northern  fur 
trade  through  two  centuries  and  a  half, 
has  embarked  on  a  project  that  means 
the  founding  of  a  new  commercial  empire 
next  door  to  the  North  Pole.     Holding 

York  Boat  up  the  Athabasca  River — a  Method  Employed  for  200  Years  and 
Only  Recently  Replaced  by  Modern  Steamers 

to  its  policy  of  solemn  reticence,  the 
company  dispatched  a  double  masted 

steamship  from  Liverpool  last  fall;  an- 
other and  another  will  follow  the  un- 

heralded procession  next  spring;  yet 
nobody,  in  the  ordinary  course  of  events, 
would  know  why  such  heavily  bulwarked, 
low  lying  craft  slipped  down  the  river 
and  turned  their  heads  toward  the 
Atlantic  never  to  touch  British  waters 

again.  If  you  were  to  see  them  two  weeks 
later  they  would  be  plowing  through  the 
Panama  Canal,  another  three  weeks  or 
so,  curving  around  the  top  of  Alaska  and 
heading  back  East,  yet  a  few  more  weeks, 
and  anchors  would  drop  in  Hudson 
Bay. 

These  three  ships  are  to  be  the  van- 
guard of  the  new  fur  trading  invasion. 

They  mean  that  this  hoary  dictator  of 
the  whole  northern  area  of  Canada,  the 
Hudson  Bay  Company,  has  been  ousted 
from  the  hunting  grounds  of  two  and  a 

half  centuries  by  the  trespass  of  immigra- 
tion and  railroads,  and  intends  that  here, 

inside  the  Arctic  Circle,  he  shall  make  a 
final  stand  against  civilization. 

How  strangely  remote  this  new  king- 

dom of  the  fur  trade  is  from  the  world  as 
most  of  us  know  it,  is  indicated  by  saying 
that  one  ■  must  travel  as  far  north  of 
Winnipeg  as  Mexico  is  south.  Hitherto 
the  great  returns  from  the  fur  trade  have 
been  gathered  south  of  the  sixtieth 
parallel  of  latitude ;  now  it  will  be  pressed 
far  beyond  that  division  even  to  the  bar- 

ren lands  and 
the  home  of 
the  polar  bear, 
the  musk  ox, 
the  white  wolf, 

the  polar  hare, 
the  Arctic  fox, 
the  blue  fox, 

the  seal,  the 
walrus  and 

other  fur  bear- 
ing animals. 

Trading  will 
be  done  almost 
exclusively 

with  Esquimaux,  another  of  many  indi- 

cations that  the  days  of  the  Indian's 
usefulness  in  the  lands  he  once  dominated 

are  pretty  well  over. 
The  whole  project,  on  which  millions 

of  pounds  sterling  will  be  expended,  is 

simple  an  intention  to  re-establish  in 
the  remote  North  the  ideal  fur  trading 

conditions  which  Canada  supplied  pre- 
vious to  the  arrival  of  the  settler  and  the 

construction  gang.  New  forts  are  to  be 
built  along  the  edge  of  the  Arctic  Ocean, 

manned  by  the  best  captains  in  the  com- 

pany's service,  and  the  custom  of  whole 
Esquimaux  tribes  for  hundreds  of  miles 
in  every  direction  is  to  be  secured  by  the 
shrewd  methods  known  to  the  Company. 

Every  motion  of  your  body  is  accom- 
panied by  electric  variations.  A  whirling 

wheel,  a  growing  plant,  a  forming  cloud, 
a  fly  buzzing  through  the  air,  a  bullet 
speeding  on  its  way,  a  wind  blowing  over 
the  earth,  a  nebula  condensing  in  space 

and  a  thought  arising  in  your  brain  — 
all  these  give  rise  to  electric  manifesta- 

tions, proportioned  to  the  physical  forces 
called  into  plaj . 



INTERNATIONAL  EXPOSITION    OF 
SANITATION  AND  SAFETY 

"Now  let  us  conserve  human  life." 

The  old  regime  of  "trust  to  luck,  and  pay 
the  damage"  that  marked  the  attitude 
of  industry  toward  labor  is  being  swept 

away  in  a  more  adequate  and  more  hu- 
mane policy  of  protection.     Industry  has 

various  lines,  foreign  governments  and 
food  dealers  were  among  the  exhibitors. 

In  connection  with  the  exposition  there 

was  held  a  three-day  conference  on  safety 
and  sanitation  which  closed  with  a 

banquet  at  the  Waldorf-Astoria  and  the 
presentation  of  awards  to  those  organiza- 

tions which  had  done  most  during  the 
year  toward  the  promotion  of  safety. 

The  Scientific  American  medal  for  the 
most  efficient  safety  device  was  awarded 

to  the  Welin  Marine 

Equipment  Company 
for  its  lifeboat  and 

davit    improvements . 

Pulmotor  Exhibit 

been  brought  to  a 
realization  that 

there  is  no  com- 
pensation for  lost 

limbs  and  lost 

lives;  hence  the 

country  -  wide 
movement  that  is 

putting  safety 
first. 

Some  idea  of  the 
extent  to  which 

industry  is  going 
in  the  conserva- 

tion of  human  life 

was  seen  last  Dec- 
ember when  the 

first  International 

Exposition  of  San- 
itation and  Safety 

was  held   at   the 

Grand  Central  Palace  in  New  York. 
Street  railroads  and  transcontinental 

carriers,  electric  and  gas  companies,  the 
Army,  the  Navy  and  the  government's 
Public  Health  Service,  manufacturers  in 

A  Model  Field 
Hospital 

of  the  U.  S.  Army 

Electric  Emergency 
Truck  Used  by  a  Gas 
Company.  Among  Other  Equip- 

ment this  Carries  a  Pulmotor  for 
Cases  of  Gas  Poisoning 
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The  Travelers  Insurance  Medal  was 
awarded  to  the  New  York  Telephone 

Company,  signifying  that,  as  an  employ- 
er, the  telephone  company  had  done 

more  than  any  other  to  protect  the  lives 
of  its  workmen.  In  this  connection  a 

special  award  was  made  to  the  General 
Electric  Company  of  Berlin.  The  Louis 
Livingston  Seaman  Medal  for  progress 
in  the  promulgation  of  hygiene  was 
awarded  to  the  United  States  Steel  Cor- 

poration. The  General  Electric  Company 
received  the  Ratheneau  medal  for  the 

best  device  for  safeguarding  life  and 
health,  and  the  Southern  Pacific  Railroad 
received  the  E.  H.  Harriman  Memorial 
Medal  as  indicating  its  success  in  the 
protection  of  the  lives  of  employees  and 
the  public. 

The  various  sessions  of  the  conference 

were  devoted  to  discussions  of  "Industri- 
al Accidents,"  "Accident  Prevention  and 

the  Public,"  "Industrial  Hygiene,"  "Em- 
ployer and  Employee  "  and  "The  Coming 

Generation." 
Naturally  the  scope  of  the  papers 

presented  was  wide.  Dr.  William  H. 

Tolman,  director  of  the  American  Muse- 
um of  Safety,  under  whose  auspices  the 

exposition  was  held,  delivered  an  illus- 

trated lecture  on  "Safer  Shops,"  declar- 
ing among  other  things  that  only  where 

electric  motors  drove  the  machinery  was 
it  possible  to  secure  a  maximum  of  safety. 
The  problem  of  factory  lighting  was 
covered  by  G.  H.  Stickney  of  the  Illu- 

minating Engineering  Society. 
The  Brooklyn  Rapid  Transit  Company, 

besides  specimens  of  its  road  equipment 
and  models  of  its  new  trolley  cars  and 

subway  cars,  presented  a  graphic  descrip- 
tion of  its  safety  crusade  among  the 

schools.  This  company,  co-operating 
with  the  Museum  of  Safety,  brought 
about  the  organization  of  the  Brooklyn 
Committee  of  Public  Safety,  probably 
the  biggest  civic  organization  in  this 

country  devoted  entirely  to  the  promo- 
tion of  the  safety  propaganda.  It  was 

through  this  committee  that  the  work'  in 

the  schools  was  possible.  The  New  York 
Edison  Company  exhibited  the  safety 
devices  that  have  been  installed  in  its 

half-million  horsepower  plant  and  for 
which  it  received  the  Travelers  Insurance 

Medal  a  year  ago.  The  exhibit  of  the 
Consolidated  Gas  Company  was  of 
especial  interest,  for  it  showed  a  number 
of  electric  appliances  used  for  work 
where  there  is  danger  from  escaping  gas. 
Of  course  there  were  storage  battery 
electric  lamps  and  motor  driven  tools  and 
the  big  electric  emergency  wagon  which 
is  always  held  in  readiness  to  respond  to 
calls  where  gas  is  escaping,  or  where 
some  one  has  been  overcome.  This  truck 

carries  a  pulmotor. 
The  New  York  Telephone  Company 

established  two  central  offices  in  the 

building,  showing  the  operators  at  the 
switchboard  and  including  a  rest  room 
such  as  is  provided  for  the  recreation  of 

employees. 
The  Army  pitched  camp  in  the  build- 

ing, showing  a  mess  tent,  sleeping  quar- 
ters and  a  field  hospital,  while  the  Navy 

fitted  up  a  replica  of  a  ship's  operating 
room,  complete  from  the  smallest  bandage 
to  the  most  delicate  instrument.  And  in 

addition  there  was  a  small  hospital 
equipment  such  as  is  carried  ashore  by 
landing  parties.  Prominent  in  both 
these  exhibits  were  the  precautions  taken 

against  the  spread  of  infectious  or  con- 
tagious diseases.  The  United  States 

Public  Health  Service  showed  a  section  of 

a  rat  infested  house,  of  a  quarantine 
station,  a  tuberculosis  camp,  and  exhibits 
illustrating  the  preparation  of  vaccines 
and  sera. 

Of  course  electricity  played  a  large  part 
in  all  these  exhibits,  particularly  those  of 
the  railroads  and  of  the  manufacturers. 
However,  it  was  not  the  purpose  of  the 
exposition  to  exploit  the  advantages  oi 

electricity  —  its  sole  desire  being  to  show 
that  it  is  better  and  far  more  humane  to 

protect  the  workman  than  to  find  satis- 
faction in  a  willingness  to  compensate 

him  for  injuries  received. 
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CHRISTMAS  TREES  GALORE 

In  Chicago,  when  they  want  Christmas 

trees,  they  just  send  to  the  northern 
woods  of  Michigan  and  Wisconsin  and 
load  a  vessel  or  two  with  them,  bringing 

them  down  for  wholesale  and  retail  dis- 
tribution.    A  year  ago  the  pioneer  vessel 

hands  on  board  were  never  heard  from 

again  and  Santa  Claus  had  an  awful  time 
providing  trees  to  go  round  for  all  his 
little  friends  in  the  breezy  city  by  the 

lake,  in  that  year  of  memorable  gales. 
But  the  woman  of  it  came  to  the  rescue 

in  the  person  of  Mrs.  Schuenemann  and 

Mrs.  Capt.  Schue- 
nemann and  Her 

Daughter  Who  This 

Winter  Success- 
fully Conducted  the 

Christmas  Tree 

Business 

Schooner 

J.  V.  Taylor, 
the  Christmas 
Tree  Ship, 
at  Dock 

in  this  special  business,  which  has  to  be 
left  to  as  late  date  as  possible,  so  that  the 

trees  may  be  brought  down  in  good  con- 
dition, was  lost  with  all  hands.  The 

skipper  Captain  H.  Schuenemann,  and 

a  "worthy  man  was  he,"  had  sailed  the 
great  lakes  for  30  years,  and  although 
winter  had  set  in  early  and  the  ice  was 
packing  with  stormy  seas  and  winds,  he 
postponed  his  last  and  downward  trip 
until  two  weeks  before  Christmas.  This 
was  in  1912.     He  and  his  crew  of  sixteen 

her  daughter  Elsie,  widow  and  daughter 

of  the  dead  master,  who  for  a  week  "stood 
bravely  by"  on  the  Clark  Street  wharf, 
selling  trees  obtained  from  other  sources 
and  thus  bringing  some  financial  relief 
to  themselves  and  the  families  of  the 
crew. 

Our  illustration  shows  the  schooner  J. 
V.  Taylor  of  Michigan  City,  which  this 

winter  took  the  place  of  the  ill-fated 

craft  lost  in  last  winter's  gales.  It  was 
moored  to  the  wharf  just  west  of  the 
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waves  are  projected  in  precisely  the 
same  manner  as  light  waves,  the  con- 

cave screen  reflects  the  music  of  the 

orchestra,  songs  or  other  music,  to 
all  parts  of  the  hall  or  theater. 

North  Clark  Street  bridge  in  the  Chicago 
River.  From  its  deck  the  widow  and  her 

daughter  once  more  directed  the  sale 
of  Christmas  trees. 

A  CONCAVE  PROJECTING  SCREEN 

Since  the  inception  of  the  moving- 
picture  industry  practically  all  the  in- 

ventive genius  and  talent  has  been  con- 
centrated upon  films  and  projecting 

apparatus;  the  equally  important  fea- 
ture, the  screen,  has  been  neglected. 

Realizing  the  inherent  defects  of  the 

flat  screen  "Ghosts,"  "Glimmers"  and 
"Scratches,"  caused  by  unequal  rays  of 
light  being  projected  on  flat  surfaces,  a 
Chicago  inventor  has  perfected  and 

placed  on  the  market  a  concave  pro- 
jecting screen. 

The  screen  is  a  segment  of  a  sphere,  the 
lens  of  the  projecting  apparatus  being  at 
its  focal  point;  as  a  result  the  rays  of 
light  are  reflected  from  the  screen  at  the 
same  angle,  thus  obviating  the  distortion 
seen  at  the  edges  of  the  flat  screen. 

Another  advantage  claimed  for  the 
concave  screen  is  that  it  improves  the 
acoustic  properties  of  the  hall  or 
theater  in  which  it  is  used.     As  sound 

A  "COTTON  MAN" 
Boys  in  the  south  cannot  enjoy  making 

snow  men  as  do  their  northern  cousins. 

But  one  southern  boy,  who  had  seen  a 
snow  man  in  New  England,  got  around 

the  difficulty 
made  from  raw( 

ton  man. 
oin  the  field. 
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Three  of  the  Six  Pie  Ovens 
Capacity  2000  a  Day 



A  Million  Dollar  Bake  Shop 
Twenty -two  years  ago  a  Danville,  111., 

boy  tired  of  the  country.  He  believed  he 
knew  what  people  like  to  eat,  how  they 
want  it  prepared  and  the  sort  of  place 
they  like  to  eat  in.  Upon  a  background 
of  white,  the  symbol  of  cleanliness  and 

purity,  he  wrought  his  plans.  The  inte- 
rior of  the  first  John  R.  Thompson  res- 

taurant was  white— white  lead  and  oil. 

The  interior  of  the  sixty-seventh '  and 
last  restaurant  is  of  white  tile — floors, 
walls,  ceilings.  Even  the  pictures  on  the 
walls  are  shining  glazed  tile,  set  piece  by 

piece  each  of  the  proper  color  to  contrib- 
ute to  the  whole.  But  the  symbol  of 

cleanliness  is  not  merely  an  impression, 
and  it  is  the  purpose  of  this  article  to 

step  behind  the  white  tile  walls  and  mar- 
ble counters  and  see  first  hand  how  tons 

and  tons  of  the  best  food  products  are  ob- 
tained, prepared,  distributed  and  served 

to  75,000  people  each  day  who  patronize 
42  of  these  places  in  Chicago  and  25  in 
other  cities. 

-Just  north  of  the  river  on  Clark  Street, 
Chicago,  is  an  eight  story  building  so 
white  that  people  exclaim  in  passing, 

"..What  a  clean  looking  building."  It  is 
Thompson's  "Million  dollar"  bake  shop. 

The  Biblical  injunction,  "Touch  not, 
taste  not,  handle  not,"  with  the  middle 
phrase  omitted  and  the  last  kept  to 
emphasize  the  first,  is  religiously  preached 
and  practiced  within  its  walls,  and  in  the 
making  and  handling  of  all  foods  the 
most  important  assistant  is  electricity. 

Huge  bins  upon  the  eighth  floor  receive 
the  tons  of  flour  necessary  for  making 
bread,  rolls  and  cakes.  These  bins  in 

the  form  of  big  cylindrical  funnels  pro- 
ject through  to  the  next  floor,  and  under 

the  end  of  each  funnel  is  a  motor  driven 

dough  mixer.  A  lever  releases  the  re- 
quired amount  of  flour  from  the  bin  into 

the  funnel.  Here  it  is  automatically 
weighed  and  dropped  into  the  dough 
mixer  where  metal  arms  knead  it  as  water 

is  poured  in  by  an  electric-  pump.     This 
1 

water  is  also  weighed.  When  the  pasty 
mass  is  sufficiently  mixed,  the  pull  of  a 
lever  causes  the  motor  to  dump  it  out 
into  large  metal  lined  boxes  on  trucks  to 
be  rolled  into  an  adjoining  room  where 
the  temperature  is  kept  automatically 
correct  and  the  humidity  is  controlled 

until  the  bread  "raises."  Then  one  after 
another  the  boxes  of  dough  are  wheeled 

from  the  "raising  room"  to  a  hole  in  the 
floor,  through  which  the  dough  is  dropped 
into  another  funnel  connected  with  a 

dough  divider.  At  the  throw  of  a  switch 
a  wide  wheel  resembling  a  large  pulley 
sucks  into  each  recess  upon  its  rim  just 
enough  dough  to  make  a  loaf  and  drops 
these  upon  a  table  as  the  wheel  turns 
over.  Each  ball  of  dough  now  goes  in  at 
the  bottom  of  a  spiral  trough  facing  a 
revolving  cylinder  and  as  it  travels  along 
the  spiral  to  the  top  is  kneaded.  A  third 
machine  receives  it  and  shapes  the  loaf 
which  goes  to  the  pan,  and  thence  to  the 
ovens,  of  which  there  are  three  ready  to 
bake  800  loaves  each  at  a  time. 

And  the  making  of  bread  and  rolls  is 
but  one  example  of  the  application  of 
electricity.  An  electrically  operated  pie 
machine  that  will  turn  out  500  pies  an 
hour  is  part  of  the  equipment.  This 
machine  rolls  out  and  drops  the  flat  disk 
of  dough  for  the  crust  into  the  empty 
tin,  wets  the  rim,  drops  the  top  crust 
on  after  the  pie  is  filled  and  presses  down 
and  trims  the  edges. 

Pies  to  the  ntimber  of  2,000  are  baked 

in  six  ovens  daily.  These  pie  ovens  rep- 
resent an  ingenious  combination  of  heat, 

electric  power  and  mechanical  refine- 
ment. In  looking  into  the  oven  one  sees 

a  flat  soapstone  disk  fifteen  feel  in  diam- 
eter, slowly  turned  by  a  motor.  Three 

pies  ready  to  bake  are  thrust  upon  it  with 
a  long  wooden  paddle  and  close  to  these 

three  more  until  the  disk  is  full — 1 7  7  i  >ies. 
It  takes  this  disk  seven  minutes  to  re- 

volve and  by  the  time  the  first  three  pies 
have  made  the  circular  journey  once 181 
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they  are  done  and  the 
disk  is  cleared  with  the 

wooden  paddle  and  the 
pies  placed  in  racks  on 
trucks  to  cool.  The  heat 
reaches  the  pies  not  only 
through  the  soapstone 
disk,  but  by  flues  which 
lead  it  to  the  top  of  the 
oven  and  shoot  it  down. 

But  bakery  goods  are 
not  all  that  are  handled ; 
carloads  of  apples, 
peaches  and  vegetables 
in  season  find  their  way 
to  cold  storage  rooms 
until  used. 

The  commissary  might 

be  called  an  "electric 

bake  shop,"  so  thoroughly  is  it  equipped 
with  individual  motor  driven  machines. 

There  are  egg  beaters,  cake  dough  mixers, 
apple  slicers,  chocolate  grinders,  ham 
slicers,  and  even  an  electric  machine  for 
shaping  the  lower  crust  in  the  tins  for 
soft  pies,  such  as  pumpkin  and  lemon 
cream. 

Four  motors  are  in  operation  in  the 
coffee  room,  where  the  coffee  is  received 
in  the  berry  and  ground  and  packed  at  the 
rate  of  1400  pounds  a  day  and  sent  out 
ready  for  the  pot. 
A  fully  equipped  electric  laundry  on 

the  sixth  floor  washes,  dries  and  irons  all 
the  linen  for  the  67  restaurants. 

To  cleanliness  and  pure  food  should  be 
added  system  and  dispatch  as  ends  sought 
by  Mr.  Thompson,  and  all  of  these  factors 
are  furthered  by  the  use  of  electric  trucks 

All  Day  Long  One  Man  Slices  Ham  for  Sandwiches,  with  an  Electric  Slicing 
Machine 

in  the  delivery  department.  Referring  to 
these  cars,  Mr.  Nehls,  who  purchased  the 
first  electric  for  Mr.  Thompson  five  years 

ago,  says,  "That  car  is  as  good  to-day  as 
the  day  it  was  purchased.  We  must  keep 
our  supplies  clean  and  away  from  any 
odor  they  might  absorb.  At  the  same 
time  we  have  to  consider  these  same 
features  in  connection  with  our  building, 
for  our  garage  is  in  the  basement.  We 
find,  too,  that  electrics  can  be  operated  by 
less  experienced  help  than  the  gasoline 

car.  It  has  cost  us  only  one-half  as  much 
to  operate  them  as  to  operate  a  gasoline 
car,  and  a  driver  can  be  taught  in  a  very 
short  time  to  handle  the  car  perfectly. 
Further  than  this,  he  does  not  tinker  with 
the  car  as  he  might  were  it  a  gasoline  car. 
It  may  be  said,  also,  that  our  batteries 
are  Edison  cells,  and  in  all  of  the  five 

Part  of  the  Fleet  of  Electrics  which  Ply  Between  the  Commissary  and  the  42  Restaurants 
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years  we  have  not  had  a  cent  of  expense 
for  battery  repairs,  and  have  only  needed 
to  clean  these  batteries  once  a  year.  We 

are  now  using  eleven  electrics  in  our  de- 
li verv  service." 

WONDERFUL  WORK  WITH 
SCISSORS 

With  a  piece  of  white  paper  and  two  or 
three  pairs  of  scissors  of  different  sizes 
Mr.  A.  Girling,  an  Englishman,  cuts  out 
of .  the  paper  beautiful  silhouettes,  one 
example  of  which  is  shown.  Although 
he  is  a  green  grocer  by  trade  his  work 
attests  his  ability  as  an  artist  and  his  63 
years  do  not  interfere  with  his  pastime. 

"  I  was  one  of  the  four  delegates  elected 
to  the  Republican  convention  in  1860. 
It  was  the  first  time  the  District  of  Co- 

lumbia was  represented  in  a  National 
Convention. 

"Having  been  a  telegraph  operator,  I 
made  myself  known  to  the  operator  in 

He  uses  no  pencil  lines  as  a  guide,  the 
sense  of  proportion  being  exercised  as  he 
cuts. 

OLD  TIME  TELEGRAPHERS 

The  two  men,  Albert  G.  and  G.  Alfred 
Hall,  whose  pictures  are  here  shown,  were 
telegraph  operators  in  1849  when  the  art 
was  very  young.  They  are  twins  and 

celebrated  their  eighty-second  birthday 
September  last.  A  letter  to  this  maga- 

zine from  Goff-Alfred  Hall  telling  of  the 
national  convention  that  nominated  Lin- 

coln and  of  the  sending  of  the  news  will 
interest  our  readers,  and  we  quote  from 
it  as  follows: 

attendance,  and  gave  him  a  dispatch  all 
written  out,  leaving  name  of  successful 
candidate  blank  to  be  put  in  when  I  gave 
him  the  signal.  The  result  was,  my  mes- 

sage, "Lincoln  nominated  on  third  bal- 
lot," was  started  long  before  announce- 
ment was  made,  and  about  40  minutes 

ahead  of  any  other.  My  brother,  to 
whom  it  was  sent  in  Washington,  look  u 

to  one  of  the  papers,  but  the  editor  didn't want  to  use  it  because  lie  was  afraid  it 

was  incorrect.  You  see,  they  were  no; 
used  to  getting  things  over  the  wires  in 
those  days. 

"The  same  course  was  pursued  regard- 
ing the  nomination  of  the  vice-president) 
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The  Hall  Brothers,  Twins  Who  Have  Just  Celebrated 
Their  82nd  Birthday.  They  were  Telegraph  Operators  in 
1840 

Hamlin.  It  was  my  lot  to  be  on  the  com- 
mittee on  permanent  organization,  and 

when  asked  to  vote,  declined,  remarking 
that  I  was  a  young  man  and  preferred 
that  the  older  members  make  the  choice. 

Two  names  were  presented,  Ashman  of 

Massachusetts,  and  Cleveland  of  Con- 
necticut, the  result  being  fifteen  each, 

when  Mr.  Horace  Greely  of  New  York  in- 
formed me  that  I  must  vote,  which  I  did 

for  Ashman,  who  was  made  the  unan- 
imous nominee  and  of  course  elected. 

"In  connection  with  this  matter,  I 
have  every  reason  to  believe  I  am  the  only 

delegate  living  to-day  who  was  a  delegate 
in  that  great  convention  that  gave  to  the 
country  the  illustrious  Lincoln  for  presi- 

dent. We  celebrated  our  eighty-second 
birthday  last  September,  the  19th.  I 
am  glad  to  say  we  are  both  in  fairly  good 

health.    I  enclose  a  photo  of  recent  date." 

A  STRIKING,  SELF  WINDING 
CLOCK 

A  self  winding  clock  that  strikes  the 
hours  and  chimes  the  quarters  has 
finally  been  perfected  and  placed  on  the 
market.     Heretofore,  self  winding  clocks 

have  lacked  this  desirable  striking  fea- 
ture owing  to  the  weakness  of  the  electric 

magnets  employed  to  wind  the  clock 

spring  periodically,  and  the  impracti- 
cability of  using  larger  units,  due  to  the 

fact  that  the  enormous  drain  on  the 
batteries  would  shorten  their  life  to  such 
an  extent  that  the  self  winding  feature 
would  be  nullified. 

In  this  clock,  as  shown  in  the  illustra- 
tion, the  problem  is  solved  by  utilizing  an 

electric  motor  to  serve  the  triple  purpose 
of  striking,  chiming,  and  winding  the 
clock  spring.  The  striking  and  chiming 
is  done  directly  b}^  the  motor  without  the 
intermediate  aid  of  a  spring,  through  a 
series  of  contact  points  on  a  spur  wheel, 
the  points  corresponding  in  number  to 
the  hour  and  also  the  quarters. 

The  consumption  of  current  is  claimed 
to  be  but  four  and  one  half  ampere  hours 
per  year,  two  small  dry  cells  being  of 
sufficient  capacity  to  operate  the  clock 
without   attention   for   300   days. 

Works  of  the  Striking,  Self  Winding  Clock 
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CARTOONS  THAT  SPEAK 
FOR  THEMSELVES 

These  cartoon  maps  of  political 
situations  in  Europe  in  years  gone 
by,  and  the  relations  of  the  United       .in- 

states to  the  Philippine  Islands, 
are  reproduced  from  photographs 
of  the  originals  now  in  the  National 
Museum     at     Washington,    and     which 
form  the  only  collection  of  its  kind   in 
existence. 

THE  COLOR  OF  WATER 

Pure  water  appears  blue  when  light  is 

transmitted  through  a  sufficient  thick- 
ness of  it,  and  when  opaque  particles  are 

suspended  in  it  the  hue  of  the  water  is 
greenish.  But  while  pure  water  looks 
blue  when  light  passes  freely  through  it, 
yet  when  it  is  contained  in  a  deep, 
opaque  receptacle,  like  the  basin  of  a 
lake  or  the  ocean,  it  ought  to  absorb  all 
light  and  look  black.  Experience  shows, 
however,  that  the  deepest  parts  of  the 
Mediterranean,  for  example,  appear  not 
black  but  intensely  blue.  Far  a  long 
time    it    was    supposed    that    this    was 

Examples  of  the  Interesting  Cartoon  Collection  at  Wash- 
ington 

caused  by  minute  particles  held  in 

suspension,  but  the  experiments  of  scien- 
tists abroad  suggest  a  different  explana- 

tion. 

They  have  found  that  wanner  currents 
passing  through  pure  water  interrupt  its 
transparency,  even  when  the  difference 
of  temperature  is  very  slight.  Such 
currents  may  cause  deep  water  to  appear 
blue  by  reflecting  light  back  from  its 
depths  through  the  transparent  layers 
above.  This,  it  is  contended,  explains 
the  fact  that  fresh-water  lakes  are  more 
transparent  in  winter  than  in  summer. 
since  in  winter,  currents  of  heated  water 
arc  not  traversing  them.  Even  the 
shadow  of  a  mountain  falling  on  a  lake 
may,  it  is  said,  increase  the  transparency 

of  the  water,  simply  by  cooling  the  sur- 
face. 



The  Test  Car 
BY  GEORGE  AUSTIN   BARNES 

When  Monahan  crossed  the  yard  be- 
neath the  network  of  overhead  wires, 

the  electric  lights  were  beginning  to 

sputter  through  the  gathering  dusk ;  al- 

though it  was  not  yet  six  o'clock,  the 
days  were  beginning  to  shorten.  He 
passed  on  to  the  locker  room  to  leave  his 
dinner    pail    and    remove    his    overcoat. 

m? 

m 

"  Slipped  Back  and 
the  Door  " 

Applied  His  Eye  to  the  Crack  in 

The  day  men  were  just  leaving,  and  as 
they  washed  some  of  the  grime  from 
their  hands  and  faces,  they  discussed  the 

occurrences  of  their  runs.  Murphy's 
heavy  voice  rose  above  the  others. 

"I    was    called   by   Jacques    for   being 

late  to-day.  Dropped  a  bearing  at  City 
Line  on  my  last  trip.  He  acted  as  if  I 

done  it  a-purpose.  It's  that  blamed  oil 
and  the  dinky  cups  they've  put  on.  If 
they'd  go  back  to  the  old  dope  we 
wouldn't  have  any  trouble.  I  told  him 
so,  too.  He's  out  there  now,  with  the 

Perfection  oil  man,  giving  him  a  ballin'- 

out." 

Monahan  looked  up  from  his  locker. 

"The  oil  is  all  right,"  he  said.  "If  it 
wasn't,  why  didn't  you  drop  more  bear- 

ings, or  why  didn't  all  the  cars  go  bad?" Monahan  liked  the  Perfection  oil  sales- 
man. 

"What  do  you  "know  about  it?"  Mur- 
phy demanded.  "French  has  filled  you 

with  that  con  talk  of  his,  just  like  he 
did  the  old  man.  What  do  you  know 

about  a  street  car,  anyway?" 
Monahan  did  not  reply.  He  was  nat- 

urally a  quiet  man,  and  was  rather  sur- 
prised at  himself  for  championing 

French.  Then,  too,  he  still  felt  the  isola- 
tion of  his  old  tramp  life  from  which  he 

had  been  rescued  by  Mr.  Willett,  the 
president  of  the  traction  company.  He 
closed  his  locker  and  went  out  into  the 
shops. 

His  occupation  as  night  watchman  at 
the  Park  Avenue  car  barns,  to  which  he 
had  graduated  from  sweeper  and  car 
washer,  gave  him  many  opportunities 
for  fascinating  examination  and  study 
of  the  equipment.  He  had  not  hesitated 
to  ask  questions  from  the  time  of  his 
first  employment  and  while  he  met  with 
considerable  raillery  and  some  rebuffs 

in  his  pursuit  of  information,  it  had  re- 
sulted in  a  store  of  knowledge  concern- 

ing the  construction  and  operation  of 

the  rolling  stock  that  would  have  sur- 
prised some  of  his  fellows. 

From  the  locker  room  he  passed 

througbrthe  paint  shop  and  entered  the 

winding  room  where  the  damaged  arma- 
1186 
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tures  and  fields  received  repairs  and 

overhauling.  Jacques,  the  master  me- 
chanic, and  French,  the  oil  salesman, 

were  bending  over  an  armature  on  the 
floor. 

As  he  stepped  into  the  room,  Jacques 

said  angrily,  "Aw,  that's  all  con !  Your 
oil's  no  good  and  your  cups  are  worse. 
That's  the  third  machine  that's  gone 
down  inside  of  two  days,  and  we  can't 
stand  it." 

"But  look  at  this,"  French  expostu- 
lated. "There's  oil  in  the  cups  and  this 

bearing  had  oil  on  it  when  it  went  down ; 
you  can  see  it  over  against  the  collar. 
I  know  the  cups  are  all  right  and  the  oil 

can't  be  beaten.  Why  should  we  fall 
down  on  your  road  when  we  are  lubri- 

cating hundreds  of  machines  of  this 

same  type  on  other  roads?" 
"I  don't  know ;  and  I  don't  care  any- 

thing about  what  you  are  doing  on  other 

roads,"  Jacques  replied.  "You  have 
fallen  down  here.  I  want  to  be  fair  in 

this,  French,  but  I  can't  have  my  cars 
in  the  shops  all  the  time ;  and  these 

dropped  armatures  mean  a  lot  of  ex- 

pense to  vis." 
"I'll  tell  you  what  I'll  do,"  French 

said,  after  a  moment's  study  of  the  ma- 
chine. "I'll  fit  up  one  of  your  cars  my- 

self to-night,  and  if  it  runs  hot  I'll  give 
up  and  leave  you  alone.  But  I  want  this 

business  and  I  know  I  can  make  good." 
"All  right ;  go  ahead,"  Jacques  said 

quickly.  "I'll  take  you  up  on  your  own 
proposition.  You  can  have  one  more 

chance." 
Monahan  had  come  over  and  stood 

looking  down  at  the  machine  in  question. 

"What  motor  is  that?"  he  asked. 
It  needed  just  this  harmless  question 

to  bring  down  upon  him  Jacques'  pent-up 
wrath.  "Get  out  of  here !"  he  shouted. 

"You're  not  paid  to  hang  around  asking 
questions.     Go  on  about  your  business." 
Monahan  straightened  up,  a  startled 

look  in  his  eyes.  Then  he  moved  on 

silently.  Later,  he  saw  French  busily  en- 
gaged in  fitting  up  the  test  car  which  was 

to  decide  his  fortunes  on  the  road  and 

stopped  to  watch  the  business  like  way 
in  which  he  went  about  his  work.  When 

it  was  concluded  French  straightened  up 
with  a  sigh  of  relief. 

"I'll  guarantee  that  to  run  cool,"  he 
said,  wiping  his  hands  on  a  piece  of 

waste.  "It's  funny,  though,  that  this 
other  bearing  heated  last  night,"  he 
added   thoughtfully.     "I   had   it   packed 

"  Jacques  Appeared  on  the  Car  Platform  " 

right  and  there  was  oil  in  the  cup. 

Whose  car  is  this  ?" 
"Lander's,"  Monahan  replied.  Then, 

glancing  shrewdly  at  French,  he  added. 

"Lie's  all  right."' "Well,  it's  queer  about  that  other 
bearing,"  French  insisted,  apparently 
not  noticing  the  implication. 

The  big  bam  was  descried  except  by 
the  oilers  working  on  the  cars  al  the 

other  end  of  the  building.  French 
tossed   the  piece  oi  waste  into  a  can. 
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"What  was  it  you  asked  about  that 
motor  a  while  ago?"  he  inquired. 

Monahan  flushed  at  the  recollection 

of  Jacques'  rebuff.  'T  only  wanted  to 
know  what  make  it  was." 

"Maybe  I  can  help  you,"  French  sug- 
gested. "I  can't  tell  you  just  how  to 

identify  all  the  different  motors  ;  you'll 
have  to  study  that  out  for  yourself.  But 

don't  get  discouraged.  Any  good  rail- 
way man  can  tell  these  different  types  the 

minute  he  looks  at  them.  When  you 
see  one  and  hear  what  make  and  number 
it  is,  look  it  over  carefully,  so  you  will 
know  it  when  you  see  it  again.  And 

there's  another  thing,  Monahan,  if  you'll 
let  me  advise  you  a  little.  Study  these 

things  and  learn  everything  you  can,  be- 
cause every  man  has  his  opportunity  if 

he  watches  for  it  and  is  prepared.  I 
know  some  books  that  will  help  you,  but 

I  can't  send  them  to  you ;  it  wouldn't  do 
just  now;  Mr.  Russell  might  misunder- 

stand my  motive.  But  I'll  tell  you 
where  you  can  get  them  and  I  will  have 

the  motor  builders  send  you  their  bulle- 
tins on  different  kinds  of  equipment, 

and  you  can  study  them." 
"That  will  be  fine,  Mr.  French.  I 

want  to  learn  everything  about  these 

cars,"  Monahan  said  earnestly.  "You 
see,  I  never  had  a  chance  before  to  help 
myself  or  work  at  anything  steady  and 
it  seems  as  if  I  could  go  without  eating 
and  sleeping  if  I  could  just  be  around 
here  and  know  how  everything  was  done 

and  why.  But  it's  hard  to  learn  these 
things  alone — just  like  walking  in  the 

dark." 
"I  understand,"  French  replied.  "I've 

been  through  all  that  and  the  only  thing 
to  do  is  to  keep  plugging.  You  know  a 
good  plugger  is  sure  to  be  a  winner 
some  time,  if  he  plugs  intelligently.  The 
other  fellow  may  run  ahead  for  a  time 

but  he  will  fall  behind  eventually  be- 
cause the  plugger  never  knows  when  he 

is  beaten.  So  you  keep  on  plugging  and 
if  you  want  any  information  ask  me 

when  I  come  around  and  I'll  tell  you  all 
I  know." 

French  replaced  the  trap  in  the  floor 

of  the  test  car  and  straightened  up.  "I 
call  that  a  perfect  job,"  he  said,  "and 
if  those  cups  and  that  oil  won't  run  the 
bearings  cool,  I'll  give  it  up  and  decide 
the  devil  is  in  league  with  somebody 

against  me." "Why  did  you  put  that  little  bunch  of 
waste  under  the  oil  cup?  What's  it 
for?"  asked  Monahan. 

"Well,  you  see  when  the  oil  feeds  out 
of  the  cup,  if  it  were  not  for  the  waste 
it  would  drop  on  the  bearing  and  not 
spread  quickly  enough ;  or  when  the  car 
comes  into  the  barn,  the  motors  warm, 

the  oil  would  keep  on  feeding  for  a  time 
and  would  drop  on  the  bearing,  and 
when  the  car  started  up  in  the  morning 
it  would  flirt  that  oil  off  in  a  clot  be- 

cause there  is  loo  much  of  it.  But  the 

waste  absorbs  the  oil  and  spreads  it  over 

the  bearings  and  when  the  car  is  stand- 
ing and  the  cup  is  feeding,  the  waste 

takes  it  up  and  feeds  it  slowly  to  the 

bearings,  instead  of  all  at  once." 
"And  she'll  run  now  without  any 

trouble?"  Monahan  questioned.  "It 
nearly  broke  my  heart  when  she  came  in 
this  morning  with  those  new  bearings 

down  and  the  machine  stripped.-" 
"Yes,  it  will  run  all  right.  That  oil 

is  the  real  thing,  Monahan.  There  isn't 
any  better  made.  And  I  know  how  to 

fix  those  cups  so  they  can't  fail.  She'll 

run   all   right." He  slipped  into  his  coat  and  stood 
looking  at  Monahan  a  moment,  as  if 
doubtful  of  something. 

"Tell  me ;  who  is  in  the  barns  at 

night?     Anybody  but  you?" 
"Why,  yes,"  Monahan  replied,  with 

an  air  of  surprise.  "There's  the  two  oil- 
ers and  sometimes  Jacques  comes  in  for 

a  while,  to  see  that  everything  is  all 

right  and  the  men  doing  their  work." 
"Well,  don't  let  anybody  touch  that 

car.  Tell  the  oilers  Mr.  Russell  said  to 

leave  it  alone.  I  don't  want  some 

hunkey  spoiling  my  job.  I'll  drop  in  to- 
morrow and  see  how  it  comes  out." 

Monahan    walked    with    him    to    the 
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door  and  then  resumed  his  round  of  the 
barns. 

"He's  all  right,"  he  said  to  himself. 
"If  he  was  around  here  for  a  while  I'd 
learn  all  about  these  things  and  not  get 
jumped  on  every  time  I  asked  a  civil 
question.  But  why  did  those  bearings 
let  go  on  Number  30  last  night?  I 
watched  him,  and  he  fixed  them  just  as 

he  did  to-night." 
Cogitating  over  this  matter  he  passed 

through  the  long,  silent  barns,  crossed 
the  alley,  flashing  his  searchlight  into 
every  dark  corner  and  entered  the  paint 

shop  where  he  stopped  to  sniff  sus- 
piciously for  any  odor  of  smoke,  then 

passed  through  the  winding  room  and  the 
store  room,  punching  the  time  clock  in 
each  department,  and  finally  entered  the 
office.  For  a  few  minutes  he  stayed  there, 
reading  the  evening  paper  and  some  of 
the  technical  journals,  and  then  resumed 
his  round. 

And  so  the  night  wore  on,  divided  be- 
tween faithful  surveillance  of  the  prop- 

erty entrusted  to  his  care,  peering  into 
crannies  that  an  ordinary  man  would 
have  ignored,  and  taking  eager  snatches 
at  the  pile  of  electrical  journals  in  the 
office. 

The  oilers  had  long  since  finished  their 
work  and  gone  home  and  he  was  alone 
in  the  long,  ghostly  buildings.  It  was 

after  one  o'clock  when,  as  he  crossed  the 
alley  from  the  blacksmith  shop,  he  saw 
a  light  move  in  the  car  barn.  Slipping 
quietly  to  the  little  door  he  opened  it 
gently  and  peered  through  the  crack. 

A  man  was  moving  about  in  Car  30, 
and  he  thought  for  a  moment  that 

French  had  returned  to  apply  an  over- 
looked  touch   to  his   work;   but   he   in- 

stantly bethought  himself  that  the  sales- 
man could  not  gain  access  to  the  build- 

ing except  through  him. 
He  drew  back  into  the  shadow,  his 

eyes  fixed  on  the  test  car.  He  waited 

for  probably  five  minutes  before  the  in- 
truder appeared  and  then  he  saw,  to  his 

surprise,  that  it  was  Jacques. 

Monahan  slipped  back  across  the  al- 
ley, opened  the  door  of  the  blacksmith 

shop,  closed  it  with  a  bang  and  re- 
crossed  the  alley  to  the  car  barn,  whis- 

tling softly  to  himself.  When  he  pushed 
the  door  open  Jacques  was  not  in  sight. 
Monahan  passed  down  between  the  cars 
to  the  oil  room,  looked  into  the  fore- 

man's office  and  then  returned  to  Num- 
ber 30  and  stood  for  a  moment  regard- 
ing it  thoughtfully. 

"And  so  you'll  run  all  right  to-mor- 
row, will  you,  my  lady,"  he  said  aloud. 

"Well,  I  don't  know  about  it.  French 
says  you  will,  but  Jacques  says  it  takes 
good  oil  to  run  a  car  and  that  French 

can't  deliver  the  goods ;  and  maybe 

Jacques  knows  more  about  what  you'll 
do  than  French  does." 
He  stood  for  a  moment  longer,  si- 

lently contemplating  the  car  and  listen- 
ing sharply,  but  no  sound  came  from  its 

interior,  and  he  moved  away  negligently, 
as  if  only  following  his  usual  routine. 
He  crossed  to  the  paint  shop,  opened 
and  closed  the  door  noisily  and  then 
slipped  back  to  the  car  barn  where  he 
applied  his  eye  once  more  to  the  crack  in 
the  door. 

In  a  moment  Jacques  apeared  on  the 
car  platform,  and  after  looking  around 
suspiciously,  hurried  to  the  little  door 
opening  on  the  back  street  and  slipped 
out  like  a  shadow. 

To  be  Concluded 
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SINGAPORE  AND  ITS  AUTOMO- 
BILING  ADVANTAGES 

The  island  of  Singapore  may  justly  be 
termed  the  Emerald  of  the  British  Em- 

pire in  the  East.  The  island  cannot  boast 

of  many  hills  and  is,  therefore,  topo- 
graphically adapted  to  automobiling. 

Although  we  do  not  readily  associate  this 
far-off  island,  kicked  off,  as  it  were,  from 

ous  combination  of  Orientalism  and  Occi- 
dentalism is  to  be  observed  on  every  side. 

From  the  midst  of  tawdry  looking  native 

shops  rise  modern  European  establish- 
ments of  commanding  appearance;  lum- 
bering ox  wagons  and  hand  drawn  jin- 

rickshas move  side  by  side  with  electric 
street  cars,  swift  automobiles  and  smart 
equipages  of  all  sorts.  Even  the  hackney 
coaches  and  jinrickshas  are  licensed  there 
and,  together  with  the  automobiles,  must 
carry  their  numbers  conspicuously,  and 
the  name,  address  and  photograph  of  the 
owner  is  entered  in  the  register. 

Auto- 

buses 

the  toe  of  the  Malay  Peninsula,  with 
such  modern  conveniences  as  electric  and 
gasoline  automobiles,  it  is  none  the  less 
true  that  they  are  to  be  found  there  and 
in  abundance. 

The  city  of  Singapore  has,  for  the  most 
part,  wide  and  well  kept  streets.    A  curi- 

Package  Delivery 

The  roads  are  above  the  average,  with 
broken  stone  foundations  and  there  you 
will  find  the  women  are  employed  in  road 
building  work,  as  one  of  the  pictures 
shows.  As  you  look  at  the  picture  you 
can  almost  imagine  that  you  can  feel  the 
fierce,  reflected  heat  from  that  stone  pile. 
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ELECTRIC  TIRES  SUFFER  BY  UN- 
DERINFLATION 

There  are  very  few  people  who  differ- 
entiate between  tires  for  gasoline  cars 

and  the  specially  built  tires  for  electrics. 
The  electric  tire  is  highly  resilient,  and 
consequently  supersensitive  to  the  evils 
of  underinflation  and  overloading. 
However,  any  automobile  engineer 

knows  that  a  gas  car  tire  absorbs  more 
energy  than  an  electric  tire.  The  gas 

tire's  ordinary  plain  weave  fabric,  in 
which  the  warp  and  filling  have  the  same 

strength,  laid  on  the  bias,  gives  the  maxi- 
mum strength  and  durability.  Four, 

five,  or  six  plies  of  this  fabric  impreg- 
nated with  gum  and  vulcanized  together 

as  a  unit  form  a  body  of  considerable 
rigidity.  This  rigidity  when  performing 
its  duties  as  a  tire,  utilizes  considerable 
energy  to  produce  the  flexing  of  the  walls 
of  the  tire.  In  the  case  of  the  gas  tire 
the  recoil  is  taken  care  of  almost  entirely 
by  the  air  pressure,  because  the  fabric 
walls  are  quite  sluggish  in  this  respect. 

Now,  in  order  to  produce  a  more  effi- 
cient tire,  that  is,  a  tire  which  will  consume 

less  power,  a  change  in  the  structure  of 
the  fabric  was  tested,  and  engineers  began 
their  experimental  work  to  perfect  an 
electric  tire.  One  of  the  most  efficient 
tires  on  the  market  is  made  of  fabric 

which  consists  simply  of  warp  threads  or 
small  cords,  all  parallel  to  each  other, 
and  surrounded  and  separated  by  a  thin 
envelop  of  rubber.  The  several  plies  of 

this  fabric  are  placed  at  45°  with  each 
other.  Thus  by  having  each  individual 

end  of  each  ply  of  fabric  entirely  sur- 
rounded by  rubber  of  high  elasticity  and 

resiliency,  the  casing  walls  will  flex  with 
the  minimum  of  resistance.  The  differ- 

ence in  the  rigidity  in  the  walls  of  a  gas 
and  electric  tire  may  be  readily  noticed 
by  depressing  the  deflated  tires  with  the 
thumb. 

At  one  step  in  the  evolution  of  the 
electric  tire,  a  fabric  compound  of  warp 
threads,  with  the  exception  of  a  very  light 
filling  thread  spaced  every  3  8  inch,  was 

tried.  This  filling  thread  was  used 
simply  to  facilitate  handling  the  fabric, 
and  at  the  time  of  its  conception  nobody 
thought  any  serious  low  efficiency  would 
result.  The  effect,  however,  was  to  reduce 
the  efficiency. 

Among  other  things  tried  was  that  of 
laying  the  warp  fabric  at  an  angle  greater 
than  45°  with  the  center  line  of  the 

tread.  A  point  was  found  between  55° 
and  60°  where  the  efficiency  was  a  maxi- 

mum, but  the  latter  arrangement  proved 

to  give  decidedly  inferior  wearing  quali- 
ties. 

This  last  mentioned  point  is  a  good 
illustration  of  the  fact  that  high  excel- 

lence in  one  quality  might  be  offset  eco- 
nomically by  a  sacrifice  among  the  others. 

In  discussing  the  question  of  efficiency, 
apparently  a  great  deal  of  importance  is 
attached  to  the  internal  friction  phase  of 
the  situation.  But  this  is  very  important 
to  the  electric  vehicle  engineer,  since  he  is 
anxious  to  see  less  and  less  of  this  precious 
battery  energy  consumed  in  the  tires. 
However,  in  spite  of  their  desire  for 
resilient,  power  saving  tires,  some  owners 
of .  electrics  see  gas  tires  give  certain 
service,  and  then,  if  an  equivalent  electric 
tire  does  not  equal  that  performance, 
they  say  hard  things  about  the  electric 
tire,  and  perhaps  try  some  other  make. 

Now  it  is  very  true  that  for  some  time 

past  rather  serious  complaints  have  fil- 
tered in  along  with  the  boosts  about  the 

limited  life  of  electric  tires.  As  explained, 
it  has  been  necessary  to  build  a  tire  which 
structurally  was  less  firm  and  substantial 
in  order  to  make  it  consume  the  minimum 

amount  of  power.  Bearing  in  mind  one 

particularly  well  known  make ,  a  little  bet- 
ter gum  was  put  into  this  tire,  and  abso- 

lutely the  best  cotton  that  could  be  bought, 
and  it  was  found  that  just  as  long  life 
could  be  obtained  from  these  tires  as 

from  equivalent  gas  tires  during  tests. 

When  the  public  could  not  get  the  mile- 
age, it  was  a  puzzling  situation,  and  it 

took  some  time  to  find  that  overloading 

or  underinflation  was  the  crux  oi  tin- 
whole  situation.     The  explanation  is  that 
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the  walls  of  the  fabric  flex  so  readily  that 
with  underinflation  or  overloading  (which 
amounts  to  the  same  thing)  the  fabric  is 

stressed  excessively,  resulting  in  prema- 
ture failure.  Undoubtedly  some  very 

good  types  of  tires  have  been  forced  off 
the  market  because  of  the  practice  of 
undertiring  the  cars.  True,  an  electric 
is  slower  and  easier  than  a  gas  car  on 

tires,  but,—  an  electric  tire  is  more 
sensitive  to  neglect  than  a  gas  tire. 

while  traveling  is  a  great  help.  All  such 
features  as  bad  spots  in  the  road,  land- 

marks, grades,  railroad  crossings  and 
dangerous  curves  can  be  noted  in  this 
manner  as  soon  as  observed.  After 

making  the  trip  with  the  machine,  the 
notes  were  transcribed  by  a  typist  and 
the  directions  were  printed  for  the  benefit 
of  motorists  making  the  tour. 

TALKING  MACHINE  HELPS  PATH- 
FINDERS 

While  logging  the  route  for  a  motor 
car  tour  of  more  than  120  miles,  the 
secretary  of  the  Automobile  Club  of  St. 

LEARN  TO  APPRECIATE  THE 
SPEEDOMETER 

There  is  no  part  of  motor  car  equip- 
ment more  constantly  damned,  and  with 

less  consistency  on  the  part  of  motorists, 
than  the  speedometer,  due  largely  to  a 
lack  of  understanding.    There  is  a  wider 

Louis  made  use  of  an  electrically  operated 
talking  machine  to  note  road  directions. 
The  photograph  shows  him  pressing  the 
switch  button  while  dictating  to  the 
automatic  stenographer  in  the  rear  seat. 

There  is  a  great  advantage  in  this 
system  over  the  method  of  dictating  to  a 
shorthand  writer,  as  it  would  be  practi- 

cally impossible  to  make  notes  while  the 
car  is  in  motion.  To  stop  the  car  for 
every  road  direction  noted,  hundreds  in 
all,  would  be  a  great  waste  of  time  and 
an  inconvenience;  therefore  the  talking 
machine  that  can  receive  the  dictation 

Dictating  Notes  to  a  Phono- 
graph During  a  Road  Mapping 

Tour.  Hundreds  of  Items 

Concerning  Road  Conditions 
Are  Noted  in  This  Manner,  to 

be  Typed  Later 

range  of  difficulties  to  be  met  in  the  fit- 
tings of  a  speedometer  than  in  any  other 

single  accessory  on  the  car.  The  speed- 

ometer itself  is  a  watchmaker's  job,  ad- 
justed and  balanced  to  register  mileage 

and  speed  as  accurately  as  a  watch  regis- 
ters time.  It  is  true  that  this  part  of  the 

speedometer  is  placed  inside  the  car,  and 
more  or  less  protected  from  the  weather, 

though  few  of  the  automobile  manufac- 
turers make  any  special  provision  for  it, 

and  it  usually  has  the  appearance  of  an 

afterthought  —  something  stuck  on  the 
dash  after  the  car  is  built. 
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The  driving  connections  of  a  speedom- 
eter demand  an  entirely  different  grade 

of  workmanship,  exposed  as  they  are  to 
the  weather  and  subjected  to  every  jolt 
and  jar  of  the  road.  The  shaft  must  be 
strong  enough  and  light  enough  to  carry 
its  own  weight,  geared  at  one  end  to  a 
watch  mechanism  and  at  the  other  end  to 

a  wheel  running  in  mud.  Then  there  is 

the  problem  of  fit -up  on  the  lower  end  at 
the  front  wheel  of  the  car. 

The  front  axles  of  automobiles  are 

built  with  special  regard  for  the  steering 
knuckle  so  that  the  speedometer  man 
must  use  much  ingenuity  to  find  a  place 
to  hang  the  lower  gears  and  bring  the 
pinions  into  mesh  in  perfect  alignment 
without  binding  or  slipping.  It  is  not 

strange  that,  since  motor  car  manufac- 
turers obviously  give  so  little  attention  to 

speedometers,  owners  on  their  part  are 
also  very  apt  to  neglect  this  instrument 
in  service. 

The  average  motor  car  owner  or  driver 
is  an  amateur  mechanic  with  a  working 
knowledge  of  motor  car  construction  and 
parts,  but  few  of  them  really  understand 

the  principles  or  mechanism  of  speedom- 
eters. Ignition,  compression  and  dif- 

ferential gears-  are  fundamental  features 
of  a  car,  but  the  speedometer  receives  less 
attention  than  a  wind  shield.  All  of  the 

care  and  ingenuity  used  in  making  speed- 
ometers may  be  nullified,  or  at  least  unap- 

preciated by  the  disinterested  owner  or 
driver. 

There  is  a  vital  difference  in  the  princi- 
ples and  construction  of  speedometers, 

though  it  is  not  fair  to  condemn  any 
special  type  of  instrument  because  of 
some  slight  fault  which  might  be  easily 

corrected  if  understood.  A  large  per- 
centage of  the  breakage  and  inaccuracy  of 

speedometers  is  due  to  lack  of  oil  in  the 
shaft  or  bolts  working  loose. 

The  speedometer  itself  should  not  be 
tinkered  by  an  ordinary  mechanic,  nor 
does  it  need  much  attention,  but  the 
shaft  should  be  oiled  and  connections 
tightened  as  often  as  any  of  the  moving 
parts  of  a  car. 

WHY    THE    "SIX"    PRODUCES 
CONTINUOUS  POWER 

A  great  many  people  find  it  puzzling 
to  understand  why  continuous  power  can 
only  be  obtained  from  an  engine  of  six 
cylinders  or  more.  If  the  following  simple 
explanation  be  followed  carefully  the 
reason  will  become  evident,  for,  stripped 

of  its  technicalities,  the  subject  is  com- 
paratively a  simple  one. 

In  the  first  place,  it  should  be  remem- 
bered that  the  only  part  of  an  auto- 
mobile which  produces  power  is  the  engine 

— not  the  fly-wheel,  carburetor  or  magne- 
to. It  is  true  that  the  first  stores  up 

energy,  but  it  can  produce  none. 
Let  the  operations  of  a  single  cylinder 

engine  be  considered  first,  for  multiple 

THE  APPLICATION  OF  POWER  IN  THE  SIX-CYLINDER  MOTOR 
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cylinder  engines  consist  simply  of  a 

number  of  separate  and  similar  cylin- 
ders, the  power  from  which  is  applied 

in  sequence  and  at  different  angles  to 
the  crank  shaft. 

In  the  single  cylinder  engine,  four 
strokes  of  the  piston  (two  strokes  toward 
the  crank  shaft  and  two  strokes  in  the 

opposite  direction)  are  required  to  com- 

plete each  "cycle."  A  cycle  is  simply 
one  complete  series  of  operations.  Bach 
cycle  requires  two  complete  revolutions 
of  the  crank  shaft. 

The  four  strokes  found  in  the  single 

cylinder  engine  are: 
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First.  First  half  revolution  of  the 

crank  shaft;  piston  travels  toward  the 

crank  shaft;  gas  is  drawn  into  the  cylin- 
der.    This  is  the  suction  stroke. 

Second.  Second  half  revolution  of  the 

crank  shaft;  piston  travels  back;  gas  is 
compressed  in  the  cylinder.  This  is  the 
compression  stroke. 

Third.  Third  half  revolution  of  the 

crank  shaft;  piston  travels  toward  the 
crank  shaft ;  combustion  and  expansion  of 
gas  in  the  cylinder;  this  is  the  power 
stroke. 

Fourth.  Fourth  half  revolution  of  the 

crank  shaft;  piston  travels  back;  burned 
gas  is  expelled  from  the  cylinder.  This 
is  the  exhaust  stroke. 

These  four  strokes  are  continuously 
repeated  in  rotation  as  long  as  the  motor 
runs.  However,  there  is  one  important 
point  to  be  remembered;  namely,  power 

is  not  produced  in  any  cylinder  through- 
out all  of  the  power  stroke,  but,  approxi- 

mately, through  only  four-fifths  of  it. 
It  is  evident  then,  even  to  the  casual 
observer,  that  it  is  utterly  impossible  for 

the  single  or  two  cylinder  engine  to  de- 
liver continuous  power,  as  each  cylinder 

delivers  power  through  less  than  one- 
fourth  of  the  cycle.  Many  think,  how- 

ever, that  the  four  cylinder  will  give  con- 
tinuous power,  and  it  would,  if  it  were 

not  for  this  fact,  that  in  not  quite  all  this 

so-called  power  stroke  is  power  available. 
As  a  consequence,  to  obtain  continuous 
power  the  six  cylinder  engine  has  been 
developed. 

All  this  is  much  more  easily  grasped 
by  inspection  of  the  two  diagrams.  It 
will  be  seen  by  them,  why  that  small 
fraction  of  the  power  stroke  which  is  not 
available  for  power  shuts  out  the  four 
cycle  engine  from  being  an  absolutely 
continuous  power  producer. 

BROUGHAM    INTERIOR    LIKE    A 
PARLOR  CAR 

A  four-chair  electric  brougham,  one 
of  the  popular  1914  models,  is  unique 
in  its  seating  arrangement  from  the  fact 

that  every  passenger  is  provided  with  a 
separate  Pullman  chair.  By  an  ingenious 
placing  of  three  of  the  chairs,  the  one  in 
the  center  slightly  back  of  the  other  two, 

Chairs  in  a  Brougham 

a  gain  of  nine  inches  seat  space  is  obtained 
over  the  old  style  of  rear  seat,  while  the 
driver  retains  his  place  with  his  guests 
instead  of  in  front  of  them.  The  fourth 

passenger  is  accommodated  in  a  cozy 
corner  seat  at  the  right. 

BRITISH  RAILWAY  AUTOMOBILE 

CAR 
The  railroads  of  Great  Britain  provide 

special  cars  for  the  use  of  manufacturers 
of  automobiles  in  the  shipment  of  their 
produce.    A  picture  of  one  of  these  cars 

Railroad  Car  for  Transporting  Automobiles 
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is  here  shown.  The  doors  are  arranged 
at  the  end  of  the  car  so  that  the  entire 

space  may  be  used  in  loading  and  unload- 
ing the  machines.  The  interior  is  pro- 

vided with  special  supports  for  the  body 
of  the  car  to  rest  upon  en  route. 

"WELDING"   INJURED  AUTO 
TIRES 

Vulcanizing,  in  spite  of  its  formidable 

name,"  is  a  very  simple,  easy  proposition. 
It  consists  merely  of  heating  raw  rubber, 
mixed  with  certain  chemicals,  to  a  tem- 

perature of  265°  F.  for  about  fifteen  min- 
utes. At  the  end  of  that  time  the  con- 

sistency of  the  rubber  will  have  changed 
from  that  of  chewing  gum  to  the  state  in 

"*C 

Electric  Vulcanizer 

which  we  see  it  in  a  tire.  Also  if  the  raw 
rubber  is  forced  into  close  contact  with 

rubber  that  has  been  "cured"  in  this 
manner,  it  will  unite  with  it  in  a  perfect 
weld. 

In  mending  a  tire,  therefore,  it  is  only 
necessary  to  clean  the  injury  thoroughly, 
fill  it  with  raw  rubber  and  apply  the  hot 
vulcanizer. 

Maintenance  of  the  correct  tempera- 

ture of  265°  is  essential  to  perfect  results. 
An  ingenious  mechanism  in  the  electric 
vulcanizer  makes  it  impossible  for  the 
temperature  to  vary  a  degree  even  if  the 
lighting  current  fluctuates.  A  thermo- 

stat, affected  by  the  slightest  change  of 
temperature,  is  placed  inside  of  the  vul- 

canizing heater  and  connected  in  scries 
with  the  heating  unit.     When  the  heater 

is  cold,  the  thermostat  keeps  the  circuit 
closed  but  as  the  current  heats  the  iron, 
the  tension  of  the  thermostat  gradually 
decreases  until  it  finally  separates  a  pair 
of  contact  points  and  breaks  the  circuit 
at  the  required  temperature.  When  the 
vulcanizer  starts  to  cool  (a  variation  of  a 
degree  operates  the  thermostat)  the 
circuit  is  closed  and  more  heat  is  supplied. 
This  operation  continues  as  long  as  the 
vulcanizer  is  in  use,  maintaining  the 
temperature  of  the  vulcanizer  exactly  at 
the  correct  degree,  eliminating  all  watch- 

ing and  regulating  by  the  operator. 

AUTOMOBILE  FAN  TYPE 
GENERATOR 

While  the  engine  is  turning  the"  radia- 
tor fan  it  can,  with  a  Kemco  equipment, 

run  an  electric  generator  and  provide 
current  for  lights,  battery  charging, 
operating  an  electric  starter,  gear  shift, 
horn  and  ignition. 

The  generator  is  what  the  manufac- 

turer calls  "fan  type";  that  is,  it  is  built 

Combined  with  Dynamo  to  Furnish  Current 
for  Lights 

>f  the regular  cooling  fan 
cars  the  generator 
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can  be  installed  upon  the  original  fan  sup- 
ports, simply  substituting  it  for  the  old 

fan.  With  the  generator  is  provided  an 
automatic  cut-out  which  makes  and 
breaks  the  connections  between  the  bat- 

tery and  generator  in  charging  and  also 
an  ampere  meter  to  tell  how  much  current 
is  flowing  to  or  from  the  battery. 

ELECTRICALLY  HEATED  GLOVE 

Winter  motorists  will  be  interested  in 

this  electrically  heated  glove  which  will 
keep  the  hands  warm  in  the  coldest 
weather. 

Incorporated  in  the  lining  of  the 
ordinary  automobile  gauntlet  is  a  very 
tough  and  flexible  fabric  containing  fine 
electrical  resistance  wires  which  termi- 

nate on  the  inner  surface  of  the  forefinger 
in  a  small  disk  and  at  the  other  end  in  a 
like  disk  on  the  inner  side  of  the  thumb. 

It  may  be  stated  that  the  contact  of 
these  disks  with  metal  contact  plates  on 

the  upper  and  under  surface  of  the  steer- 
ing wheel,  when  the  hand  grasps  the 

wheel  in  steering,  closes  the  circuit  and 

Electrically  Heated  Auto  Glove 

allows  the  current  to  flow  through  the 
glove  lining,  where,  by  reason  of  the  re- 

sistance set  up,  warmth  is  generated 
against  the  back  of  the  hand  and  all  of 
the  fingers. 

The  metal  plates  on  the  surface  of  the 
steering  wheel  constitute  the  terminals 

of  another  circuit  leading  from  the  stor- 
age battery  system  which  lights  the  car.  A 

six  volt  battery  is  sufficient  to  furnish 
the  warmth  desired  and  a  current  regu- 

lator admits  of  three  varying  degrees  of 
warmth . 

THE  MOBILETTE 

Cycle  cars,  as  they  are  technically 
termed,  are  very  commonly  used  in 
Europe  and  are  beginning  to  come  into 

The  Mobilette Readily 

vogue  in  this  country.  Being  "in  be- 
tween" the  automobile  and  the  motor- 

cycle, they  have  sometimes  been  called 

the  "missing  link,"  and  no  doubt  they 
have  a  specific  field  of  usefulness.  One 
type,  the  Mobilette  here  shown,  has  a 
tread  of  only  30  inches  (35  inches  over 
all)  and  consequently  will  pass  through 
an  ordinary  door.  Therefore  the  owner 
does  not  need  to  have  a  garage  or  barn 
but  can  take  the  machine  into  the  house 
at  night. 

Notwithstanding  its  small  size,  the 
Mobilette  is  in  no  sense  a  toy.  Its 
engine  develops  ten  horsepower  and  is  four 
cylinder,  air  cooled.     Transmission  is  by 
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shaft  to  rear  axle  with  especially  designed 
friction  drive.  It  will  make  speeds  of 
from  two  to  50  miles  per  hour.  The 

body  is  designed  for  carrying  one  pas- 
senger aside  from  the  driver,  but  the 

rear  seat  may  be  readily  removed  and  a 
parcel  delivery  body  mounted  in  place 
of  it,  capable  of  carrying  a  load  up  to 
550  pounds.  It  is,  therefore,  entirely 

practicable  for  many  small  business  con- 
cerns as  a  delivery  vehicle. 

apparatus  and  ultra-violet  ray  devices. 
An  electric  motor  driven  pump  con- 

veys hot  or  cold  water  to  the  operating 
room  from  the  reservoirs  of  the  car. 

HOSPITAL  IN  A  MOTOR  CAR 

Included  in  the  equipment  of  the  hos- 
pital corps  of  the  French  army  are  a  num- 

ber of  motor  cars  completely  fitted  out  for 

X-ray  work  and  surgical  operations  in  the 
field.  A  motor  bus  chassis  equipped  with 
an  engine  of  35  to  45  horsepower  carries 

a  houselike  body  arranged  with  all  neces- 
sary hospital  equipment,  as  shown  in  the 

plan  drawing. 
The  operating  table  is  equipped  with 

the  latest  type 

of  X-ray  ap- 
paratus for 

locating  bul- 
lets and  not- 
ing fractures 

of  the  bones. 

A  most  com- 

plete steriliz- 
ing equipment 

is  provided, 
with  ozone 

generati  ng 

UNIVERSAL  LUBRICANT 

A  petroleum  oil  in  solid  form  has 
finally  been  produced  which  eliminates 
the  waste  which  is  attendant  upon  the 
use  of  fluid  oil  and  does  not  have  the 

objectionable  features  of  grease.  Being 
a  happy  compromise  between  these  two 
forms  of  lubricants,  it  can  be  used  on  any 
of  the  parts  of  an  automobile  and  so  does 
away  with  the  nuisance  of  having  to 
carry  several  kinds  of  oils  and  greases. 

This  oil  is  called  Tulc  and  it  will  not 

freeze  in  a  temperature  as  low  as  40 
degrees  below  zero,  neither  will  it  melt 
at  a  temperature  of  340  degrees  above. 
It  feeds  by  capillary  attraction  in  just 

the  right  quantity  properly  and  econom- 
ically to  lubricate  the  bearing. 
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Boat  Lighting  Outfit Mosaic  Polisher 

NEW   WAYS  OF  USING  ELECTRICITY 

MOSAIC  WORK  POLISHER 

The  most  satisfactory  and  economical 
way  to  keep  stair  work,  wainscoting, 
mosaic  and  terrazzo  work  polished  is  to 

"Do  It  Electrically." 
A  machine,  for  this  purpose,  is  shown, 

which  consists  of  a  one-half  horsepower 
electric  motor  mounted  on  a  small, 
portable  truck.  Six  feet  of  flexible  shaft 
extends  from  the  motor  to  a  carborun- 

dum wheel  which  is  driven  at  from  1200 

to  1800  revolutions  per  minute  and  which 
is  applied  directly  to  the  work.  One  man 
with  the  machine  can  do  as  much  as  five 

men  the  old  way,  it  is  claimed. 

BOAT  LIGHTING  OUTFITS 

Any  boat  large  enough  to  have  a  cabin 
can  be  lighted  by  electricity  and  on  cabin 
cruisers  and  yachts  this  form  of  illumina- 

tion is  not  a  new  proposition.  Search- 
lights are  also  common  even  on  small  open 

boats  to  assure  safe  navigation  at  night. 
A  Champion  lighting  equipment  suit- 

able for  service  on  cabin  boats  35  or  40 

feet  in  length  is  here  illustrated  and 
consists  of  a  dynamo,  switchboard  and 
storage  battery.  The  battery  is  rated  at 
six  volts  and  150  ampere  hours  and  will 
supply  five,  six  volt,  sixteen  candlepower 
lamps  for  eight  hours.  Ordinarily,  how- 

ever, six  candlepower  lamps  are  sufficient 
and  the  battery  will  then  require  less 
frequent  charging. 

The  dynamo  is  run  by  a  one-inch  belt 
from  the  engine  and  a  pulley  is  provided 

of  the  proper  size  to  secure  1800  revolu- 
tions per  minute.  The  dynamo  requires 

one-fourth  horsepower  to  run  it,  and  takes 
up  a  space  14  by  12  by  9  inches. 

The  switchboard,  11  by  14  inches,  is  of 
Venetian  slate  and  is  equipped  with  a 
double  reading  ammeter  and  a  circuit 
breaker  which  opens  the  battery  leads 
when  the  dynamo  stops.  The  battery 
may  be  charged  while  the  lamps  are 
burning.  The  necessary  knife  and  push- 

button switches  are  installed  on  the  board 

to  control  the  ignition  and  the  lighting 
circuits,  the  latter  including  running 
lights  and  a  25  candlepower  searchlight. 
The  outfit  is  made  in  other  capacities  as 
well. 

FLOOR  SURFACING  MACHINE 

Instead  of  a  small  army  of  floor 
scrapers  tearing  up  the  grain  of  the  wood, 

leaving  gouge  marks  and  a  slipshod  ap- 
pearance, one  man  with  the  American 

floor  surfacing  machine  can  do  as  much 
work  as  a  dozen  men  can  do  by  hand,  and 
at  far  less  cost. 

The  machine  has  two  rolls  9^  by  18 
inches,  covered  with  sandpaper,  driven 
600  revolutions  per  minute  by  an  electric 
motor  which  also  propels  the  machine. 
A  suction  fan  picks  up  the  fine  dust  and 
deposits  it  in  a  bag,  leaving  the  floor  clean. 
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New  Type  of  Fan  Sand 

NEW  TYPE  OF  ELECTRIC  FAN 

Taking  the  idea  offered  by  the  punkah, 
so  widely  used  in  India,  an  English  firm  is 
placing  on  the  market  an  electric  fan 

which,  like  the  punkah,  gives  an  inter- 
mittent breeze. 

The  varying  movement  of  the  air  is 
due  to  the  peculiar  shape  of  the  fan  blades 
which  are  shown  in  the  illustration,  and 
to  the  turning  of  each  blade  on  its  own 
axis,  as  they  all  revolve  in  the  plane  of  the 
blades.  The  movement  of  air  thus  made 

gradually  rises  and  falls  in  a  fair  imitation 

of  Nature's  breezes  and  is  far  more  pleas- 
ing and  comfortable  than  a  steady 

draught.  The  frequency  of  the  changes 
in  the  breeze,  as  well  as  its  briskness,  may 

be  regulated  to  suit.  The  motor  is  de- 
signed for  either  alternating  or  direct 

current. 

ROTOR  VACUUM  CLEANER 

The  Rotor  electric  vacuum  cleaner 

possesses,  as  one  of  its  features,  ball 
bearings  for  all  shafts.  This  construction 
makes  the  use  of  oil  unnecessary. 

The  floor  type  machine,  illustrated  by  a 
phantom  view,  is  light  and  compact,  the 
enclosing  case  being  entirely  without 
sharp  edges  or  corners. 

The  lightness  of  the  motor  and  rotating 
parts  has  made  possible  the  manufacture 

of  what  is  called  the  "hand-type,"  so 
built  that  it  can  be  held  in  the  hand  and 

the  projecting  tool  be  moved  over  cur- 
tains, walls,  etc.,  without  wearying  the 

operator. 
Another  claim  made  for  the  equipment 

Gutter  Rotor  Vacuum  Cleaner 

is  that  the  miniature  proportions  of  the 
fan  which  is  of  special  design  produces  a 

suction  far  beyond  what  would  be  ex- 

pected from  it. 

SAND  CUTTER 
The  electric  driven  auto  sand  cutter 

here  illustrated  saves  the  time  of  the 

molders  every  morning  in  preparing  sand. 
The  mechanism  is  mounted  upon  a  metal 
frame,  on  wheels,  adapted  to  the  dirt 
floor  of  the  foundry.  Between  the  rear 
wheels  are  specially  shaped  blades,  upon 
a  shaft  which  obtains  its  power  by  a 
covered  chain  drive  from  the  motor 
mounted  above  and  at  the  front  of  the 
machine.  The  blades  are  set  to  cut  the 

sand  every  half-inch  throughout  the 
heap  from  top  to  bottom. 

One  responsible  man,  unassisted,  can 
operate  the  cutter,  usually  cutting  the 
sand  over  at  night,  so  the  molders  fresh 

from  a  night's  rest,  may  begin  their  work 
at  once.  An  operator  can  cut  the  sand 
for  100  or  more  molders,  preparing 
anywhere  from  twelve  to  20  heaps  per 
hour,  depending  on  conditions. 
The  cutting  cylinder  is  raised  and 

lowered  by  power  from  the  motor  ami  t  he 
machine  is  driven  about  by  similar  power. 
A  take-up  reel  carries  cable  for  reaching 
the  nearest  electrical  supply. 

PORTABLE  HIGH  FREQUENCY 
COIL 

High  frequency  current  is  widely  em- 
>loyed  as  a  therapeutic  agent.     A  com- 
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High  Frequency  Coil Adjustable  Lamp Telephone  Intensifier 

pact,  portable  set  for  obtaining  this  kind 
of  current  consists  of  a  coil  so  small  and 

light  that  it  is  supported  by  the  cord 
from  the  plug  used  in  connecting  to  an 
ordinary  lighting  socket,  and  from  this 
coil  a  cord  connects  to  a  handle  in  which 

is  held  the  electrode  being  used. 
The  outfit  will  operate  on  either 

alternating  or  direct  current,  adjustment 
being  obtained  by  turning  a  thumbscrew 
on  the  coil  case. 

Electrodes  for  many  different  uses  are 
made  for  the  coil  in  order  to  obtain 

certain  effects,  such  as  stimulating, 
irritating,  cautery,  etc.  A  handbook 
accompanies  the  coil  and  contains  instruc- 

tions as  to  the  strength  of  current  to  use 
in  different  cases.  The  electrode  shown 

in  the  handle  is  called  a  "comb  electrode ' ' 
and  is  for  the  treatment  of  scalp  diseases 
and  the  stimulation  and  care  of  the  hair. 

LAMP   OF   MANY   ADJUSTMENTS 

The  Lyhne  lamp,  which  is  made  for 
portable  use,  in  the  office  or  at  home,  has 
as  one  of  its  features,  a  parabolic  reflec- 

tor ;  that  is,  a  reflector  which  throws  the 
rays  of  light  out  in  parallel  lines  if  the 
source  of  light  is  at  a  certain  point  in  front 
of  the  reflector,  as  it  is  in  this  lamp. 
Besides  the  reflector,  an  adjustable  shade 
is  secured  to  the  portable,  in  such  a 
manner  that  it  may  be  revolved  to  any 
point  about  the  circumference  of  the 
reflector,  and  set  at  any  angle  for  the 
desired  distribution  of  the  light. 

A  set  screw  on  the  base  of  the  lamp 

affords  also  a  means  of  turning  the  stand- 
ard from  an  almost  horizontal  to  a  verti- 
cal position  and  vice  versa. 

The  metal  of  the  base,  reflector  and 
shade  are  decorated  with  neat  raised 

designs  and  the  socket  is  of  the  pull  chain 
type.    

INTENSIFIES  TELEPHONE 
CONVERSATION 

A  receiver  made  to  connect  in  the 

circuit  and  to  hold  to  the  "other  ear" 
while  using  the  telephone  is  here  illus- 
trated. 
With  the  equipment  any  telephone 

becomes  practically  a  telephone  booth  as 

regards  noise.  The  appliance  is  particu- 
larly serviceable  in  noisy  shops  and 

factories  where  satisfactory  communica- 
tion by  telephone  is  impossible  without 

the  use  of  a  sound  proof  booth. 
A  hook  supports  this  special  receiver 

which  can  be  readily  picked  up  at  the 
same  time  as  the  regular  larger  one. 

HOLDER    FOR    ELECTRIC     IRON 

CORD 
The  user  of  an  electric  pressing  iron  is 

sometimes  annoyed- by  the  cord,  which 
does  not  always  stay  out  of  the  way  withr 
out  special  attention  when  ironing. 

A  cord  holder,  to  overcome  this  diffi- 
culty, is  here  illustrated  and  consists  of  a 

clamp,  spring,  rod  and  holder. 
The  device  can  be  secured  to  the  edge 

of  a  table  or  ironing  board  and  adjusted 
to  suit  the  convenience  of  the  operator. 
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The  cord  is  looped  over  a  rubber  covered 

"V"  at  the  end  of  the  rod  and  the  spring 
at  the  lower  end  of  this  rod  has  just 
enough  tension  to  keep  the  cord  from 
becoming  slack.  The  holder  is  arranged 
to  accommodate,  by  adjustment,  both 

right-handed  and  left-handed  operators. 

POLARITY  PLUG  AND 
RECEPTACLE 

It  is  frequently  desirable  and  often 
necessary,  as  in  experimental  work  or 
battery  charging,  to  be  sure  that  the 
current  from  a  direct  current  source  shall 

be  always  applied  in  but  one  direction. 
To  guard  against  making  a  mistake, 

and  in  fact  making  it  impossible  to  do  so, 
a  manufacturer  is  marketing  a  receptacle 
and  plug  having  certain  peculiarities  in 
formation  which  fit  into  each  other  when 

the  plug  is  inserted  one  way  and  which 

do  not  allow  the  plug  to  enter  the  recep- 
tacle if  an  attempt  is  made  to  crowd  it  in 

any  other  way.  A  groove  in  the  recepta- 
cle and  a  projection  on  the  plug,  as  indi- 

cated by  the  arrows  in  the  illustration, 
make  a  mistake  as  to  the  polarity  of  the 
circuit  impossible  after  it  is  once  deter- 

mined and. the  cord  to  the  plug  connected 
accordingly. 

HOLDS  LIGHT  WHERE 
WANTED 

The  Reliable  Lite-arm  as  it  is  called  is 
an  ingenious  spring  wire  appliance  for 
holding  an  electric  lamp  in  position 
wherever  there  is  available  a  rod,  a  board, 

Plug  Lamp  Holder 

a  mud  guard,  a  spoke  of  a  wheel,  or  in 
fact  any  object  that  the  clamps  may 
secure  a  hold  on.  By  gripping  the 

spring  the  jaws  are  opened. 
The  places  where  such  a  convenience 

can  be  used  are  numerous  and  among 
them  are  the  automobile  shop,  at  the 
lathe  and  drill  press,  on  repair  work  at 

the  telephone  switchboard,  in  the  store- 
room, on  the  bed  post  as  a  reading  lamp, 

etc.  Many  other  uses  will  suggest  them- 
selves with  the  appliance  at  hand. 

The  device  has  also  proven  itself  a 
factor  in  preventing  the  breaking  of 
many  lamp  globes,  by  placing  the  light 
where  needed  without  undue  handling. 

FIFTEEN  H.  P.  MOTOR  DOES  THE 
WORK  OF  SIX  MEN 

In  rebuilding  a  church  spire  in  England, 
recently,  a  remarkable  record  was  made 
by  a  fifteen  horsepower  motor,  which  was 

employed  to  do  the  hoisting.  The  aver- 
age load  carried  was  1500  pounds,  at  a 

speed  of  130  feet  per  minute.  The  total 
quantity  of  material  raised  during  23 
weeks  was  360  tons  of  stone,  200,000 
brick,  all  the  timber  of  scaffolding,  the 
mortar  and  so  on.  The  cost  for  the  cur- 

rent used  to  operate  this  hoist  averaged 

11.50  a  week',  whereas  had  manual  labor 
been  requisitioned  to  perform  the  same 
work,  the  cost  for  labor  would  have 
averaged  $37.50  per  week.  By  using 

electricity  the  labor  o(  six  men  was  dis- 
pensed with  and  the  work  was  carried  out 

more  rapidly  and  efficiently. 



Electrical  Men  of  the  Times 
FRANK   KOESTER 

When  electricity  shall  have  come  to 
its  own  in  the  rural  districts  of  both  this 

country  and  Germany,  the  subject  of 
this  sketch  will  be  first  among  those  to 
receive  credit. 

Mr.  Frank  Koester's  birthplace  was 
Sterkrade,  Rhineland,  Germany,  and  his 
early  environment  had  much  to  do  with 
his  keen  interest  in  the  application  of 
electricity  to  agricultural  purposes,   for 

the  Fatherland  is  many  strides  in  ad- 
vance of  this  country  in  that  respect. 

He  has  persistently  urged  the  presenta- 
tion of  this  subject  in  the  technical  press 

and  is  the  author  of  "Electricity  for  the 

Farm  and  Home." 
When  a  boy  he  desired  to  study 

architecture  and  sculpture,  but  his  dreams 
in  this  direction  not  being  realized,  he 
applied  himself  to  engineering,  in  which 

1202 
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field  his  two  brothers  were  already  en- 

gaged. Several  plans  for  steam-electric 
power  plants  and  hydro-electric  power 
development  undertakings  in  Austria, 
Germany  and  Norway,  executed  by  him 
and  exhibited  at  the  Paris  exposition  in 
1900,  were  awarded  a  gold  medal. 
After  receiving  a  theoretical  and 

practical  training  in  Germany,  Mr. 
Koester  came  to  New  York  in  1902  to 

enter  the  engineering  department  of  the 

Interborough  Rapid  Transit  Construc- 
tion Company,  where  he  remained  for 

about  four  years  during  the  building  of 
the  33  mile  subway  system  of  the  city. 
Subsequently  he  was  engaged  for  several 
years  with  working  out  engineering 
problems  in  the  United  States,  South 
America,  Alaska  and  the  Philippine 

Islands  while  affiliated  with  the  Guggen- 
heim Exploration  Company,  the  Amer- 
ican Smelting  and  Refining  Company 

and  engineering  concerns  in  Baltimore 
and  New  York  City. 

Since  1911  Mr.  Koester  has  been  en- 
gaged in  consulting  engineering  work. 

During  the  administration  of  Governor 
Dix,  the  development  of  the  water  powers 
by  the  state  of  New  York  was  an  issue 
and  the  services  of  Mr.  Koester  were 

retained  to  study  the  financial  aspect  of 
the  hydro-electric  transmission  system 
of  the  Hydro-electric  Power  Commission 
of  Ontario,  Canada. 
Mr.  Koester  has  had  considerable 

experience  with  German  municipal  under- 
takings and  the  city  planning  movement 

in  America,  and  in  1912  presented  a 

paper  on  city  planning  from  the  engin- 

eer's point  of  view,  at  the  City  Planning 
Congress,  Duesseldorf,  Germany. 

Again  being  invited  in  1913,  he  pre- 
sented a  paper  at  the  International  Con- 

gress for  City  Planning  and  Maintenance 
at  Ghent,  Belgium.  Believing  that  with 
proper  city  planning,  the  protection  of 
small  industries  against  the  more  power- 

ful trusts  is  essential,  Mr.  Koester 

originated  what  he  called  "communal 
industry."  This  is  a  new  method  of 
reviving    small    industries    and    is    now 

being  introduced  for  the  first  time  in 
Morgantown,W.  Va. 

Mr.  Koester  has  contributed  more  than 

200  addresses  and  papers  to  the  scientific 
press  and  institutes  and  he  frequently 
advocates  the  study  of  European  methods 
and  practice  in  order  to  stimulate  the 

progress  in  our  own  engineering  under- 
takings. Among  treatises  which  he  has 

written  are  "The  Utilization  of  Exhaust 
Steam  from  Central  and  Isolated  Plants 

in  Ice-Making,"  "The  Co-operation  of 
Architect  and  Engineer  in  Engineering 

Undertakings,"  "The  Use  of  Electricity 
in  Agriculture"  and  "Turbo- Air  Com- 

pressors and  Blowers."  Besides  his 
"Electricity  for  the  Farm  and  Home," 
Mr.  Koester  is  the  author  of  "Hydro- 

electric Developments  and  Engineering," 
"  Steam  Electric  Power  Plants  "  and  "The 

Price  of  Inefficiency."  Exemplifying 
the  last  mentioned  book  is  his  work  for 

the  Consolidated  Gas,  Electric  Light 
and  Power  Company  of  Baltimore,  where 
he  pointed  out  a  yearly  saving  of  $50,000 
in  the  running  expenses.  In  another 
instance,  in  1904,  Mr.  Koester,  being 
identified  with  a  large  power  plant  in 
New  York  City,  pointed  out  a  yearly 

saving  of  over  $200,000  in  running  ex- 
penses, without  realizing  that  such  pro- 

ceedings would  come  to  be  known  as 

"Scientific  M anagement . ' ' 
On  one  occasion  Mr.  Koester  in  com- 

pany with  two  or  three  friends  attended 
an  evening  meeting  of  engineers  where 
papers  were  read  upon  the  application  of 
motors  to  farm  machinery.  The  prin- 

cipal speaker  read  a  somewhat  extended 

paper  on  the  subject,  much  to  the  amuse- 
ment of  Koester's  friends,  since  the  main 

body  of  this  paper  had  been  taken  from 
a  journal  to  which  Mr.  Koester  had  sent 

'the  article  his  name  not  appearing  with 
it  when  published, 

Mr.  Koester  is  a  bachelor,  37  years 

old,  and  a  member  of  the  American  In- 
stitute of  Electrical  Engineers,  Society 

for  the  Promotion  of  Electrical  Engineer- 
ing Education  and  Society  of  German 

Engineers  (Berlin), 
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A  Growing  Profession  for 
Women  Workers 

Among  the  various  vocations  open  to 
women,  the  field  of  telephone  operating 
offers  many  advantages.  The  rapid 
growth  of  telephone  business  and  the 
opening  of  many  new  exchanges  require 
the  almost  constant  employment  of  addi- 

tional people.  The  work  is  clean  and 
pleasant  and  of  such  a  character  that 
young  women  seeking  employment  have 
no  hesitancy  in  entering  upon  it.  In 
business  colleges  a  tuition  fee  is  required 
from  the  student  and  there  is  often  a 

protracted  course  of  study. 
The  Chicago  Telephone  Company  in 

its  school  offers  free  instruction  and  in 

addition  pays"  a  salary  to  the  student 
while  learning  the  business  and  furnishes 
an  immediate  position  in  one  of  its  ex- 

changes to  all  graduates  upon  leaving  the 
school.  In  fact,  this  plan  is  followed  by 
most  of  the  large  telephone  operating 
companies  throughout  the  country. 
Telephone  work  is  really  a  profession  and 
one  in  which  a  student  after  once  qualify- 

ing as  a  competent  operator  has  acquired 
a  profession  which  is  in  itself  a  valuable 
asset  and  upon  which  a  steady  income 
may  be  realized  at  any  time  in  practically 
any  city.  This  profession  is  free  from 
direct  and  sometimes  unpleasant  associa- 

tion with  the  public  as  is  often  the  case 

with  women's  work,  since  here  the  em- 
ployees are  shielded  from  direct  personal 

contact. 

Eleven  years  ago  Mrs.  Catherine  Moore 
of  the  Chicago  Telephone  Company 
organized  and  developed  a  training  school 

for  women  operators  and  a  recent  visit  to 
this  school  proved  most  interesting.  A 
student  must  first  make  proper  applica- 

tion for  entrance,  then  pass  a  physical 
examination  by  the  medical  matron  and 
then  spend  a  month  in  the  training  school 
for  operators,  during  which  time  she  is 
paid  five  dollars  a  week  and  luncheon  is 
furnished  by  the  company. 

The  students  first  study  the  switch- 
board or  special  apparatus  provided  for 

connecting  or  switching  the  different  lines 
together.  The  work  includes  training 
in  calisthenics,  breathing,  voice  culture, 
concentration,  lectures  on  hygiene  and 
personal  cleanliness,  closing  with  a  heart 
to  heart  talk  on  morality. 

"The  rising  inflection  is  to  the  voice, 
what  cheerfulness  is  to  the  face  "— -  is  one 

of  the  keynotes  of  Mrs.  Moore's  work 
with  the  girls  and  her  everyday  rules  of 
life  have  much  to  do  with  the  good  re- 

sults which  she  achieves.  No  girl  can 

take  a  month's  training  in  this  work  with- 
out being  better  and  more  efficient  in 

every  way.  Oral  recitations  are  con- 
ducted over  the  telephone  with  the  teacher 

seated  at  her  desk.  The  students  with  their 

operating  sets  occupy  chairs  which  are 
fitted  with  a  set  of  jacks,  so  that  the  girls 
get  the  necessary  practice  in  talking  over 
the  telephone  and  answering  calls,  the 
teacher  assuming  the  part  of  a  subscriber. 

In  the  spring  when  the  weather  permits, 
the  students  go  up  on  the  roof  and  classes 
are  conducted  in  the  open  air,  also 
calisthenic  drills  take  place  on  the  roof  of 
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Operators  at  a  Prize  Luncheon  Given  at  Lincoln  Exchange 
Student  Class  Reciting  on  the  Roof 

Gymnastic  Exercises  on  the  Roof  of  the  New  Chicago  Bell  Telephone  Building,  la  Stories  .il'ovo  Street  Level 
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the  palatial  new  building  which  cost  about 
a  million  and  a  half. 

Every  month  there  is  a  service  competi- 
tion among  the  various  exchanges  and 

the  one  receiving  the  best  mark  for  good 
work  and  efficiency  gets  a  cash  prize  of 
$25  which  they  may  expend  in  any  way 
they  wish.  Some  of  the  exchanges  have 
invested  the  prize  money  in  pictures  or  a 
piece  of  furniture  for  the  rest  room,  and 
recently  the  Lincoln  exchange  gave  a 
prize  luncheon  with  the  money  they  won. 

The  welfare  work  under  the  able  man- 
agement of  Mrs.  F.  E.  Dewhurst  of  the 

Chicago  Telephone  Company  is  operating 
for  the  physical  betterment  and  social 
development  of  the  army  of  girls  that 
assists  in  handling  a  vital  portion  of  the 

city's  vast  business.  Good  luncheons 
are  provided  free  of  charge  for  the  7,700 
girl  operators  in  the  city  of  Chicago. 
Beautiful  rest  rooms  are  provided  where 
the  girls  may  sing  or  dance  or  amuse 
themselves  during  the  relief  periods. 

In  telephone  usage  the  tone  and  manner 
of  speech  and  the  choice  of  words  have 
everything  to  do  with  the  feeling  created. 

The  spoken  word  and  its  inflection  con- 
veys whatever  impression  each  party  gets 

of  the  others.  Under  such  conditions, 
courtesy  both  on  the  part  of  the  operating 

force  and  the  public  is  like  oil  to  machin- 
ery,— necessary  to  prevent  friction. 

There  are  three  parties  to  a  telephone  call : 
yourself,  the  telephone  company  and  the 
person  with  whom  you  talk.  It  is  not 
sufficient  that  one  or  two  of  these  do 

their  work  properly:  the  co-operation  of 
all  three  is  necessary. 

Another  important  point  in  the  tele- 
phone business  is  this:  The  service  must 

never  stop  and  there  are  numerous  in- 
stances of  telephone  operators  calmly 

serving  subscribers  under  conditions  that 
would  try  the  nerve  of  fearless  men ;  in  an 
operating  room  threatened  with  fire  and 
filled  with  smoke,  they  sit  at  their  posts 
with  fine  self-control,  trusting  to  the  man- 

ager and  to  the  firemen. 
Always  willing  to  meet  the  demands  of 

unusual  traffic  caused  by  special  events, 

to  work  the  unusual  hours,  such  as  eve- 
nings, Sundays  and  holidays,  many  and 

varied  are  the  qualifications  that  go  to 

make  up  the  telephone  operator  of  to-day. 

VERTICAL  ELECTRIC  TOASTER 

The  vertical  electric  toaster  has  a  new 
feature  in  its  construction  which  will 

interest  the  particular  housewife.  This 
toaster  may  be  used  on  an  uncovered 
table  without  fear  of  damaging  the  finish 

Vertical  Toaster 

of  the  wood.  This  will  be  good  news  for 
la  femme  de  menage  superieure  who  has 
always  been  careful  to  put  asbestos  mats 
underneath  hot  dishes  and  who  would 

under  no  circumstances  put  a  cooking 
utensil  upon  a  polished  dining  room 
table.  The  protective  asbestos  mat  has 
been  incorporated  in  the  base. 

This  handsome  little  device  is  said  to 

be  highly  efficient  and  therefore  more 
economical  in  operation.  This  efficiency 
has  been  increased  by  a  reflector  at  the 
base  of  the  toaster  and  the  insulating 
asbestos  board  prevents  direct  heat 
radiation  or  conduction.  It  has  a  record 
of  6000  hours  for  toasting. 

During  his  stay  in  Paris,  Sir  Humphry 

Davy  was  conducted  over  the  great  • 
Louvre,  but  famous  pictures  did  not 
excite  his  wonder.  He  hurried  through 
the  galleries  merely  remarking  to  his 
guide  on  an  extremely  good  collection  of 
fine  frames. 
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AN  ELECTRIC  PARTY 

Father  was  away  for  the  day  and  very 
busy  in  his  office.  Mother  had  gone  to  a 

matinee.  It  was  cook's  afternoon  out 
so  the  coast  was  clear  for  a  little  house 

party. 
Who  can  fathom  the  joy  of  a  party? 

No  matter  how  simple  it  may  be,  the 

most  dignified  way,  he  was  sure  he  was 
just  like  father  in  every  respect. 

Then  Dimple  did  the  thing  she  had  been 
longing  to  do  just  as  she  had  seen  mother 
do  it.  She  got  the  new  electric  toaster, 

attached  it  to  a  near-by  socket  and  made 
crisp  brown  toast,  just  as  mother  did  it. 
No    matches    were    required.     A    little 

Who  Can  Fathom 

imagination  of  children  invests  it  with  a 

joyousness  wonderful  to  behold.  Per- 
haps there  is  a  new  element  in  the  party, 

a  wish  to  do  something  all  by  one's  own 
self.     There  was  in  this  party. 

"Now,  Ned,  you  are  the  papa  and  I 
am  the  mamma,"  cried  Dimple,  "and 
Brown  Eyes  is  our  child."  The  new  doll 
in  her  pretty  white  chair  was  pulled  up 
to  the  table.  Ned  made  coffee  just  as 
he  had  seen  father  do,  then  he  borrowed 

father's  glasses  and  found  the  morning 
paper.    Settling  back  in  his  chair  in  the 

ie  Joy  of  a  Party? 

turn  of  the  switch  and  the  current  was 
on  and  the  bread  began  to  be  a  beautiful 
brown.  What  fun  to  play  with  the 
electric  toaster!  No  flame  to  set  lire 
to  curtains  or  draperies  and  no  burned 
fingers,  as  she  had  once  when  she  cooked 
on  the  old  cook-sto\  e. 

Suddenly  there  were  steps  in  the  hall, 
a  manly  form  filled  the  doorway  and 
there  was  cousin  Don,  with  his  camera. 

"Oh."  cried  the  children,  forgetting 
for  the  moment  that  they  were  real 

grown-ups,    "oh    Don,"    and    they    fell 
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upon  him  with  mighty  hugs  and  kisses. 

"Now  you  kiddies  go  right  back  where 
you  were  and  I  shall  make  a  picture  of 

you,"  said  Don  when  he  had  disen- 
tangled himself  from  a  miscellaneous 

assortment  of  arms  and  curls  and  kisses. 

"  I  trust  that  I  am  not  intruding,"  he 

began,  with  a  merry  twinkle  in  his  eyes. 

"Not  at  all,"  said  Dimple  just  as 
mother  would  have  said  it.  Then  they 
scampered  back  to  their  places  and  were 
dignified  for  five  whole  minutes,  while 

Don  made  what  he  calls,  "The  Electric 

Party  Picture." 

MEETING  NURSERY  PROBLEMS 
Electric  heating  in  the  nursery  is  all  in  its  favor.     There  are  no  smuts  to  fly 

that  can  be  desired.     An  electric  radiator  about  the  room  and  lodge  upon  every 
uses  up  none  of  the  life  giving  oxygen  available  place.     The  conveniences  of  the 
in  the  air.     It  does  not  vitiate  the  air  in  electric  radiator  are  many:  it  is  small;  it 

any  way.  This  is  very  important  where 
there  are  babies  or  very  small  children 
in  the  family.  There  is  an  excellent 
reason  why  the  electric  radiator  is  such 
an  invaluable  means  of  heating  the 
nursery:  it  does  away  with  that  fruitful 
source  of  bronchitis,  the  sulphur  fumes 
from  coal  fires. 

The  perfect  cleanliness  of  the  electric 
radiator  is  also  an  important  argument 

is  portable;  it  is  quickly  available  in  the 
nursery.  It  requires  no  matches  and 
it  is  easily  controlled  by  the  turn  of  a 
switch. 
An  electric  milk  warmer  is  a  device 

for  the  nursery  which  is  appreciated  by 
every  mother,  especially  in  cold  weather. 
It  will  heat  a  bottle  of  food  in  a  very  few 
minutes;  although  the  milk  warmer  is 

intended  for  the  preparation  of  infants' 
food,  it  is  equally  serviceable  for  heating 
any  liquid.  It  is  very  convenient  for 
use  in  the  bedroom  when  a  little  hot 
water  is  wanted  quickly. 
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AN  ELECTRICAL  POEM 
It  is  related  that  Lord  Kelvin  got  his 

idea  of  the  mirror  in  his  galvanometer 
from  a  casual  observation  of  the  reflec- 

tions of  light  from  the  monocle  which, 

being  short-sighted,  he  wore  round  his 
neck  with  a  ribbon.  It  was  the  perfec- 

tion of  this  galvanometer  that  was  to  be 

of  such  great  importance  in  the  develop- 
ment of  submarine  telegraphy.  It  served 

not  only,  states  Lord  Kelvin's  biographer, 
as  a  "speaking"  instrument  for  receiving 
sounds,  but  as  an  absolutely  invaluable 

appliance  both  at  sea  and  in  the  lab- 
oratory for  the  most  delicate  operations 

of  electric  testing. 
It  appears  that  soon  after  the  Kelvin 

galvanometer  became  known,  it  inspired 
Clerk  Maxwell  to  compose  the  following 

"electrical  poem": 
A  Lecture  on  the  Galvanometer 

The  lamplight  falls  on  blackened  walls, 
And  streams  through  narrow  perforations; 

The  long  beam  trails  o'er  pasteboard  scales, 
With  slow,  decaying  oscillations. 
Flow,   current!   flow!   set  the   quick  light   spot 

flying ! 
Flow,    current!    answer,    light    spot!    flashing, 

quivering,  dying. 

O  look !  how  queer !  how  thin  and  clear, 
And  thinner,  clearer,  sharper  growing, 
This  gliding  fire,  with  central  wire 
The  fine  degrees  distinctly  showing. 
Swing,  magnet!  swing!  advancing  and  receding, 

Swing,    magnet!   answer,    dearest,    what's   your final  reading? 

O  love!  you  fail  to  read  the  scale 
Correct  to  tenths  of  a  division; 
To  mirror  heaven  these  eyes  were  given, 
And  not  for  methods  of  precision. 
Break,   contact!  break!  set  the  free  light  spot 

flying! 
Break,    contact!    rest    thee,    magnet!    swinging, 

creeping!  dying. 

EVERYDAY  RULES  OF  LIFE 

Mrs.  Catherine  Moore,  director  of  the 

Operators'  .School  of  the  Chicago  Bell 
Telephone  Company  has  formulated 
these  everyday  rules  of  life : 

To  be  joyous  in  my  work,  moderate  in 
my  pleasures,  chary  in  my  confidences, 
faithful  in  my  friendships. 
To  be  energetic  but  not  excitable, 

enthusiastic  1ml   not    fanatical,   lovaJ    to 

the  truth  as  I  see  it,  but  ever  open-minded 
to  the  heaven  light. 

To  be  careful  in  my  promises,  punctual 
in  my  engagements,  candid  with  myself, 
frank  with  others. 

To  do  my  work,  live  my  life  so  that 
neither  shall  require  defense  or  apology. 

To  honor  no  one  simply  because  rich 
or  famous  and  despise  no  one  because 
humble  or  poor. 

To  be  gentle  and  considerate  towards 

the  weak;  respectful  yet  self-respecting 
towards  the  great;  courteous  to  all,  obse- 

quious to  none. 
To  seek  wisdom  from  great  books,  and 

inspirations  from  good  people. 
To  invigorate  my  mind  with  noble 

thoughts  as  I  do  my  body  with  sunshine 
and  fresh  air. 

To  prize  all  sweet  human  friendships; 
to  have  charity  for  the  erring,  sympathy 

for  the  sorrowing,  cheer  for  the  despond- 
ent. 

To  leave  it  when  I  must,  bravely  and 
cheerfully,  with  faith  in  God  and  good 
will  to  all  my  fellow  creatures. 

ALL   STUCK   UP! 

The  coming  of  Hallowe'en  brought 
with  it  another  case  of  pin  cushion 
trouble,  this  time  in  the  Winchester 
(Va.)  exchange.  A  trouble  man  was 
sent  out  on  what  was  reported  to  be  an 
unusually  puzzling  case.  He  found  the 
subscriber  about  equally  excited  over  the 
failure  of  the  telephone  service  and  the 

making  of  a  gown  for  a  Hallowe'en  hall. 
When  the  pins  she  had  been  sticking 

into  the  cord  of  her  desk  telephone  set 

were  removed,  the  trouble  at  once  dis- 

appeared.—  The  Transmitter. 

As  a  schoolboy  Panula\  attracted  no 

special  attention,  but  ho  tells  us  him- 
self, "I  was  a  very  highly  imaginative 

person  and  I  could  believe  in  the  Arabian 
nights  as  easily  as  in  the  encyclopedia 
but  facts  were  importanl  to  me.  1 
could  trust  a  fact  and  always  cross- 

examine  an  assertion." 



To  Wire  a  Home 
Every  householder  with  an  unwired 

home  has  said  at  some  time  or  other, 

"Some  day  I  will  put  electric  light  in 
this  house,"  and  his  wife  has  replied, 
"Wouldn't  that  be  fine!" 

To-day  no  house  is  too  old  to  be  wired 
for  electricity,  nor  any  house  too  small  or 
too  large,  nor  is  there  any  reason  for  the 
supposition  that  the  wiring  of  a  ready 
built  house  involves  extensive  altera- 

tions, turmoil,  demolition  or  inconve- 
nience. It  will  be  found  that  to  install 

electric  lights  in  a  house  already  built 
does  not  mean  tearing  it  apart,  does  not 

mean  opening  up  walls,  taking  up  car- 
pets, cutting  up  hardwood  floors,  does 

not  mean  noise,  confusion  or  anything  of 

Two  Electricians  Will  Appear 

the  sort.  You  would  scarcely  know  there 
was  a  workman  in  your  house.  In  a 

day  or  two  'tis  done  and  the  bill,  when 
received,  surprises  you  by  its  smallness. 

It  is  well  first  to  have  the  house  looked 
over  by  an  expert  estimator,  then  when 
you  place  your  order,  two  electricians 
will  appear  with  a  bag  full  of  electrical 
tools,  a  few  coils  of  wire  and  conduit,  a 
bag  of  porcelain  insulators,  fuse  blocks 
and  other  necessities.  The  bag  is  de- 

posited in  a  corner  of  the  cellar  or  the 
attic,  from  which  point  the  work  is  un- 

obtrusively begun. 
Now   the   service   wires,   as   they   are 

called,  will  enter  your  house  perhaps  in 
the  attic,  or  possibly  in  the  cellar  or  at  a 
side  or  a  back  porch  and  the  main  switch 
and  fuses  and  the  meter  are  placed  at 
that    point.     If    this    service    outlet    is 

This  Up  and  Down 

downstairs,  then  a  pair  of  wires  will  be 

"fished"  up  to  the  attic  through  a  side 
wall,  between  the  beams.  It  is  really 
surprising  the  way  the  electrician  can 
"fish"  his  lines  up  and  down  between 
walls  and  back  and  forth  under  the 
flooring.  He  will  probably  take  up  a 
single  floor  board  at  the  side  of  the  attic 
and  lower  a  thin  steel  tape  called  a 

"snake."  He  will  jiggle  this  up  and 
down  and  maybe  try  between  two  or 
three  sets  of  beams  before  he  finds  a  clear 

drop;  but  finally  his  helper  downstairs 

gets  hold  of  the  end  of  the  "snake"  and 
fastens  on  his  wires  which  are  pulled  up. 

The  next  step  is  to  run  the  lines  to 
connect  these  two  wires  in  the  attic  with 

the  points  where  the  lights  are  to  be 
placed.  At  each  point  a  small  round  hole 
is  cut  in  the  plaster  and  lath  on  the  wall 
or  ceiling,  large  enough  to  pull  the  wires 
through,  but  small  enough  so  that  the 
canopy  on  the  fixtures  will  cover  it. 
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So  they  work,  the  electrician  and  his 
helper,  fishing  the  wires  back  and  forth, 
up  and  down,  in  and  out,  one  man  at  the 
hole,  the  other  down  on  his  knees  in  the 
corner.  Every  piece  of  closet  flooring 
is  nailed  back  as  soon  as  the  wires  are  in 

place;  every  little  hole  in  the  wall  is 
covered  by  a  fixture  canopy  or  a  switch 
plate.  The  little  sawdust  on  the  floor  is 
swept  up  and  the  chunks  of  plaster  are 

The  Little  Sawdust  on  the  Floor  is  Swept  up 

caught  as  they  fall.  All  that  is  left  to 
remind  you  of  the  electrician  when  he  is 

gone  is  his  handiwork — the  fixtures,  the 
switches  and  the  light.  The  modern 
method  of  installing  wires  and  conduits 

in  already  built  houses  is  such  that  the  do- 
mestic economy  of  the  household  is  not 

in  any  way  disturbed. 
The  Brooklyn  Edison  house  wiring 

plan  provides  for  a  $49  electric  equip- 
ment on  the  installment  method,  $9 

down  and  $10  monthly.  Of  course  it 
does  not  mean  the  wiring  of  the  entire 
house;  that  cannot  be  done  for  $49,  but 
the  living  rooms,  parlor,  dining  room, 
kitchen  and  hall,  are  completely  equipped 
with  all  the  necessary  fixtures,  wiring, 
glassware  and  lamps,  everything  ready 
to  turn  on  the  light,  for  the  sum  specified. 

In  this  equipment  there  is  a  choice  of 
two  distinctive  designs  in  fixtures,  which, 

though  not  elaborate,  are  in  harmony  with 
simple  artistic  standards.  Each  fixture 

is  equipped  with  a  pull-chain  socket  so 
that  the  light  may  be  turned  on  or  off  by 
pulling  the  chain. 

The  parlor  fixture  has  three  lights;  for 
the  dining  room  the  lamps  are  enclosed 
in  a  dome  suspended  from  the  ceiling 
by  a  brass  chain;  in  the  kitchen  and  hall, 
a  single  light  fixture  is  used.  The  entire 
equipment  is  fitted  with  tungsten  lamps 
each  of  20  candle  power  and  appropriate 
reflectors  are  installed  in  parlor,  kitchen 
and  hall.  The  20  candlepower  lamps 
in  this  equipment  give  a  brilliant  white 

light  and  consume  a  quarter  of  a  cent's 
worth  of  current  per  hour.  During  the 
entertainment  of  friends  in  the  living 
room,  three  lamps  may  be  turned  on, 
giving  60  candlepower  of  attractive 
illumination  at  a  very  small  cost. 

In  Chicago  during  the  year  of  1913 
about  3000  requests  for  estimates  on 
house  wiring  were  sent  in  and  about 

In  a  Day  or  Two  'tis  Done 

1300  contracts  were  closed  and  more  than 

30,000  electric  lights  installed.  During 
this  year  the  amount  of  money  involved 
for  wiring,  equipment  and  installation 
of  the  30,000  electric  lights  up  to  and 
including  the  month  of  October  was 

$181,551. 

vn&*4y<^&zJ&k&£i4r^ 
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NEW  BOOKS 

Shop  Mathematics.  By  Norris  and  Craigo. 
New  York:  McGraw-Hill  Book  Company, 
Inc.  206  pages  with  218  illustrations.  Price, 
$1.50. 

The  volume  presents  the  second  half  of 

the  instruction  papers  in  shop  mathe- 
matics as  developed  and  used  in  the  Exten- 

sion Division  of  the  University  of  Wiscon- 
sin. The  book  offers  such  of  the  princi- 

ples of  algebra,  geometry,  trigonometry 
and  logarithms  as  have  been  found  to  be 
of  practical  value  in  the  shop.  It  also 

aims  to  give  the  student  good  mathemati- 
cal preparation  for  technical  study. 

The  Electric  Vehicle  Hand-Book.  By  H. 
C.  Cushing,  Jr.,  and  Frank  W.  Smith.  New 
York:  H.  C.  Cushing,  Jr.  1913.  354  pages 
with  161  illustrations.     Price,  $2.00. 

This  is  the  first  comprehensive  hand- 
book published  to  give  the  electric  vehicle 

owner,  operator  and  garage  man  the 
information  he  requires  regarding  vehicle 
batteries,  their  care  and  operation,  bat- 

tery charging,  current  measurement, 
tires,  bearings,  transmissions,  motors 
and  various  accessories.  It  represents 

up-to-date,  strictly  accurate  information. 

Accident  Prevention.     By  James  B.  Douglas. 
Philadelphia:    The  United  Gas  Improvement 
Company.     Ill   pages  with  88  illustrations. 
Price,  75  cents. 
It  has  been  variously  estimated  that 

from  30  per  cent  to  50  per  cent  of  indus- 
trial accidents  are  preventable.  This 

book  by  pictures  and  descriptions  calls 

the  reader's  attention  to  a  great  number 
of  preventable  accidents  and  is  an 
amplified  revision  of  an  illustrated  talk 

on  "Accident  Prevention  in  Certain 

Public  Utilities,"  presented  at  the  Na- 
tional Electric  Light  Association,  Chicago, 

June  4,  1913. 

Transformer  Practice.  By  William  T.  Tay- 
lor. New  York.  McGraw-Hill  Book  Com- 
pany Inc.  271  pages  with  191  illustrations. 

Price,  $2.50. 
This  is  the  second  edition  of  this  work 

which  furnishes  data  concerning  the  con- 
nection, installation  and  operation  of 

transformers.  This  edition  has  been 
brought  up  to  date. 

Harpers  Beginning  Electricity.  By  Don 
Cameron  Shafer.  New  York:  Harper  and 
Brothers.  1913.  265  pages  with  84  illustra- 

tions.    Price  $1.00. 

This  is  essentially  a  boys'  book  and 
explains  electricity  very  simply  in  con- 

nection with  experiments  which  any 
boy  can  do  and  devices  which  any  boy 
can  make.  In  addition  there  is  an 

appendix  containing  a  number  of  interest- 
ing short  stories  in  connection  with 

historical  electrical  events,  also  a  con- 
densed electrical  dictionary. 

Wireless  Telegraphy  and  Telephony.  By 
Chas.  R.  Gibson.  Philadelphia:  J.  B.  Lip- 
pincott  Company.  1914.  152  pages  with 
28  illustrations.     Price,  $1.00. 

A  book  interestingly  written,  covering 

the  two  subjects  and  assuming  no  previ- 
ous knowledge  of  these  fields  on  the  part 

of  the  reader.  The  author  takes  nothing 
for  granted,  defining  his  terms  and  leading 
from  simple  ideas  up  to  the  theoretical 

Experimental  Wireless  Stations.  By  Philip 
E.  Edelman.  Minneapolis,  Minn.  1914. 
219  pages  with  80  illustrations.     Price,  $1.50. 

This  book  is  intended  for  experiment- 
ers who  regard  the  art  as  more  than  a 

mere  idle  plaything  and  to  serve  as  a 
stepping  stone  to  a  serious  preparation 
for  positions  in  the  practical  field.  This 
is  the  second  edition. 

How  to  Make  and  Use  a  Wireless  Station. 
By  Philip  E.  Edelman.  Minneapolis,  Minn. 
1913.  Five  pages  with  one  illustration. 
Price,  ten  cents. 

A  small  booklet  containing  five  pages  of 
information  upon  wireless. 

UNDER  WATER  ELECTRIC  PUMPS 
A  submersible  electric  motor  will  find 

an  immediate  application  in  sea-going 
vessels,  large  and  small,  and  this  partic- 

ular need  is  now  supplied  by  an  English 
firm  which  is  placing  on  the  market  a 
motor  that  runs  equally  well  in  or  out  of 
water.  The  motor  is  fitted  with  a  cen- 

trifugal pump  under  the  same  casing. 

All  liners  of  to-day  have  double  bot- 
toms and  should  they  strike  a  submerged 
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object  and  damage  the  outer  bottom,  it 
does  not  at  all  follow  that  the  inner 
bottom  will  be  damaged  to  the  same 
extent.  The  suggestion  is  that  all 
passenger  steamers  should  be  fitted  with 
submersible  electric  pumps  in  each  com- 

partment and  the  discharge  pipes  brought 

Submersible  Pump  for 

Ship  Compartments 

to  the  upper  deck.  Should  an  accident 
happen  and  any  compartments  be  flooded, 
the  motors  could  be  switched  on  imme- 

diately, although  under  water,  and  thus 
keep  the  vessel  afloat  if  possible.  It  is 
recommended  that  an  oil  engine  generate 
ing  plant  be  used  for  supplying  the 
electric  current.  This  plant  would  be 
quite  independent  of  the  boilers  and 
could  be  placed  on  an  upper  deck,  so  that 
the  risk  of  water  interfering  with  its 

operation  would  be  reduced  to  a  min- 
imum. 

WHAT'S  IN  A  NAME? 
The  origin  and  meaning  of  the  term 

Mazda,1  applied  to  electric  incandescent 
lamps,  is  often  the  cause  of  much  specu- 

lation. Mazda  was  the  God  of  Light,  and 
one  of  two  spirits  recognized  long  before 
the  Christian  era  in  connection  with  an 

early  Aryan  folk  religion  known  as 
Mazdaism.  The  fundamental  doctrine 

of  Mazdaism  assumed  that  in  the  begin- 

ning two  spirits,  one  good  and  one  evil, 
governed  the  actions  of  mankind.  Mazda 
was  the  spirit  of  all  good,  glorified  as  the 
Creator  and  God  of  Light. 

From  what  has  been  learned  from  the 
sacred  works  of  the  ancient  Persians,  it  is 
believed,  so  the  statement  runs,  that 
Mazdaism  was  construction  on  a  clearly 
conceived  plan  and  stood  on  a  high  moral 
level  for  its  time,  a  great  advance  in 
civilization.  It  appears  from  the  oldest 

sources  that  it  accompanied  the  intro- 
duction of  agriculture  and  of  settled  life 

among  the  Iranians  who  occupied  the 
eastern  part  of  Ancient  Persia,  then 
extending  as  far  east  as  the  River  India. 
Probably  at  some  time  previous  to  the 
Tenth  Century  before  the  Christian  Era, 
Mazdaism  made  its  way  over  Media  and 
Persia  proper  where  it  came  under  the 
influence  of  the  priestly  tribe  of  the  Magi. 
This  religion  then  fell  into  decay,  to  be 
restored  about  226  a.  d.  as  a  state  re- 

ligion of  the  Neo-Persian  Empire.  It 
retained  its  influence  until  overthrown 
bv  the  Mohammedans  in  about  641  a.  d. 

"  CONDUCTRESSES  "  OF 
TALCAHUAN 

In  the  city  of 
Talcahuan  of  the 

state  of  Conception 
in  Chili,  the  local 

street  cars  are  op- 
erated by  female 

conductors.  S  o 
far  the  women  have 

not  aspired  to  the 
seat  of  the  motor- 
man  but  are  con- 

tent to  reign  mas- 
ters of  the  rear 

platform,  cohort 

the  passengers' 
fares  ami  "switch  " 
he  trolleys.  The 

ccompanying  pho- 

ograph  shows  the st root    ear  getting 

Shifting  the  Trolley 

crew  of  a  Talcal 

ready  to  make  a 
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KNOT   FOR  FLEXIBLE  LAMP   CORD 

A  knot  that  pulls  tight  and  lays  almost  flat 
like  a  washer  slipped  over  the  cord  is  valuable  in 

Knot  for  Sockets  and  Rosettes 

wiring  up  lamp  sockets  and  ceiling  rosettes. 
Such  a  knot  can  be  made  by  carefully  studying 
the  illustration.  If  pulled  up  evenly  it  will  form 
a  flat,  solid  knot. —  Maxwell  Snavely. 

BEDROOM  TEMPERATURE  ALARM 

The  falling  of  the  temperature  of  a  sleeping 
room  below  a  certain  point  may  result,  during 
the  night,  in  a  very  bad  cold  for  the  occupant, 
who  may  keep  a  window  open.  A  reliable  and 
inexpensive  alarm  to  wake  the  sleeper  and  warn 

Temperature  Alarm 

him  to  close  the  window,  may  be  made  as  fol- 
lows: Procure  a  glass  tube  four  or  five  inches 

long  and  J4  or  Y2  inch  in  diameter  and  close 

one  end,  used  for  the  bottom,  with  sealing  wax 
through  which  the  bare  end  of  a  No.  20  gauge 

magnet  wire  projects.  Fill  the  tube  almost  full 
of  mercury.  A  float  of  wax  in  which  a  bare 
piece  of  the  same  magnet  wire  is  inserted  is  now 
placed  on  the  mercury  and  bent  as  shown. 
This  wire  is  guided  by  a  hole  through  a  wooden 
cover. 

Two  clips  of  metal  hold  the  tube  of  mercury 
to  the  base.  The  adjustable  lever  (M)  is 
attached  at  the  upper  end  of  this  base.  The 
electric  connections  are  made  as  indicated. 

Should  the  temperature  fall  during  the  night, 
the  mercury  will  contract,  the  float  descend  and 
the  circuit  will  close,  ringing  the  bell.  The 
adjustable  lever  allows  the  alarm  to  be  set  for 

various  differences  of  temperature. — -.Maxwell 
Snavely. 

FLOOR  PUSH   BUTTON 

An  ordinary  push  button  can  be  used  for  a 
floor  push  button  by  placing  it  on  a  bracket  or 
shelf  attached  to  a  joist  under  the  floor  as 
shown,  and  using  a  nail 
with  the  end  rounded  for 

the  extension  push.  A 
inch  hole  is  bored 

through  the  floor  and  also 
through  a  small  piece  of 

Dining  Room  Floor  Push 

metal  fastened  beneath  the  floor,  at  the  right 
place  to  direct  the  nail  so  that  it  will  rest  directly 

upon  the  push  button. — ■  Maxwell  Snavely. 
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Elementary  Electricity  for  Practical 
Workers 
By  W.  T.   RYAN 

Chapter  XI. — Measuring  Instruments 

Induction  Ammeters  and  Voltmeters:  If  a 

suitably  mounted  hollow  conducting  cylinder  or 

disk  is  placed  in  a  rotating  magnetic  field,  cur- 
rents will  be  induced  due  to  the  relative  motion 

of  the  two.  The  eddy  currents  in  the  cylinder  or 
disk  will  produce  lines  of  force  which  will  react 
on  the  rotating  magnetic  field  in  such  a  way  as 
to  cause  rotation.  One  way  of  producing  such  a 

rotating  or  rather  a  shifting  magnetic  field  for 
single  phase  instruments  is  shown  in  Fig.   71. 

Fig.  71.    Working  Principle  of    Single 
Ammeter 

The  current  in  the  circuit  or  a  certain  portion  of 

it  passes  through  the  coil  (B)  which  surrounds 
the  iron  laminated  core  (I).  In  the  end  of  the 
iron  core  is  a  slot  around  one  half  the  core  and 

in  this  is  wound  a  heavy  band  of  copper  (E). 
The  alternating  current  flowing  through  (B) 
induces  an  alternating  flux  in  the  iron  core. 

When  the  magnetic  flux  is  increasing  it  will  in- 

Fig.  72.   Westinghouse  Induction  Ammeter 

(luce  a  current  in  the  short-circuited  copper  band 
(E).  This  current  is  in  such  a  direction  that  it 

opposes  the  building  up  of  the  flux  in  the  part  ot 
1 

the  core  surrounded  by  the  copper  band.  While 
the  current  is  increasing  the  magnetic  density 
will  be  greater  in  the  part  of  the  iron  core  that  is 
not  surrounded  by  the  copper  band.  While  the 

current  is  decreasing  the  conditions  are  re- 
versed. The  flux  density  in  the  unwound  part 

of  the  core  will  decrease  to  zero  before  that  in  the 

other  part  and  vice  versa.  Therefore  the  mag- 
netic flux  shifts  from  the  unwound  part  to  the 

wound  portion  of  the  iron  core.  This  shifting 
flux  penetrates  the  disk  (D)  and  induces  in  it 
eddy  currents  which  cause  the  disk  to  rotate. 
The  controlling  force  is  a  coiled  spring  fastened 
to  the  shaft  supporting  (D).  The  principles  of 
the  voltmeter  are  the  same  except  that  there  is 

connected  in  se- 
ries with  coil  (B) 

a  high  resistance 
n  o  n  -  i  n  d  uctive 

coil. 
The  latest  and 

most  familiar 

type  of  induc- tion meter  is  the 
one  invented  by 

Mr.  Frank  Con- 
rad and  manu- 

factured by  the 
We  s  t  i  n  g  h  ouse 
Electric  and 

Manuf  actur- 
i  n  g  Company. 

Figs.  72  and  73  fully  illustrate  the  instrument. 
In  Fig.  73  the  laminated  iron  circuit  of  an 

ammeter  is  shown.  (G)  is  an  air  gap  between  an 
aluminum  drum,  which  is  free  to  rotate,  and  tin 
iron  core.  (PP)  represents  a  primary  winding 

through  which  passes  the  current  to  he  measured. 
(SS)  is  a  short-circuited,  secondary  winding. 
The  dotted  line  o„  represents  the  path  o 
mix  due  to  the  winding  (PP).  0a  represents 

the  path  of  the  flux  due  to  the  winding  (SS). 
The  current  in  the  winding  (SS)  is  a  maximum 

shortly  after  the  current  in  (PP")  passes  through 
zero.  The  tluxes  o„  and  0a  arc  similarly  re- 

lated, therefore  combine  to  produce  a  resultant 

flux  through  the  disk  which  rotates  as  the  cur- 
rents and  resultant   lluxcs  alternate,     Th 

Fig.  73.   Principle  of  Westinghouse 
Induction  Ammeter 
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trolling  force  is  a  coiled  spring  attached  to  the 
aluminum  disk. 

In  the  case  of  the  voltmeter  the  primary  coil 
is  wound  with  fine  instead  of  coarse  wire  and  an 
external  series  non-inductive  resistance  wound 

with  wire  having  a  zero  temperature  coefficient  is 
used. 

Hot  Wire  Instruments:  The  expansion  of  a 
wire  when  heated  by  the  passage  of  a  current 

through  it  is  utilized  in  some  instruments  for 

measuring  current  or  voltage.  About  1885,  volt- 
meters using  this  principle  were  quite  generally 

used  for  alternating  current  work,  but  of  late 
years  they  have  been  superseded  by  the  types 
described  above.  The  expansion  of  the  wire 

through  which  the  current  to  be  measured  is 
passing  causes  a  certain  amount  of  slack  which 

Fig.  74.    Electrostatic  Volmeter 

is  taken  up  by  a  spring.  The  motion  of  this 

spring -is  transmitted  to  an  indicating  pointer 
through  a  small  drum  over  which  a  cord  passes. 
The  instrument  has  some  very  good  features. 
There  is  no  induction  since  the  wire  is  not 

formed  into  coils.  It  is  not  sensitive  to  rapid 

fluctuations,  hence  is  "dead  beat." 
Electrostatic  Voltmeters:  Another  class  of 

voltmeter  suitable  for  alternating  current  work 

is  one  which  depends  on  the  attraction  or  re- 
pulsion of  two  surfaces  carrying  electrostatic 

charges.  They  are  generally  employed  for  meas- 
uring unusually  high  voltages.  The  type  in- 

vented by  Lord  Kelvin  is  shown  in  Fig.  74. 

The  fixed  quadrants  (aa')  and  (bb')  are 
mounted  so  that  the  aluminum  vane  (w') 
swings  between  them  on  the  pivot  (d).  The 

quadrants  are  connected  to  one  side  of  the  cir- 
cuit and  the  swinging  vane  to  the  other,  so  that 

when  they  become  charged,  the  vane  is  attracted 
and  drawn  in  between  the  quadrants  and  the 
voltage  indicated  by  the 
pointer.  This  type  of 
instrument  requires  no 

power  whatever  for  its 

operation. 
Wattmeters:  The  in- 

strument most  common- 
ly used  for  measuring 

power  is  called  a  watt- 
meter. There  are  two 

types  in  common  use; 

the  moVing-coil-fixed- 
coil  type  and  the  induc- 

tion type.  Fig.  75  shows  Fig.  75.  Moving-coil-fixed- 

the  principle  of  opera-  coil  Wattmeter 
tion    of    the  first  type. 

In  Fig.  75  the  line  is  connected  in  series  with 
the  fixed  coils  which  consist  of  a  few  turns  of 

heavy  wire.  The  moving  coil  is  connected  across 
the  line.  The  strength  of  the  magnetic  field  is 

proportional  to  the  strength  of  the  current  flow- 
ing through  the  fixed  coils,  therefore  is  propor- 

tional to  the  line  current.  The  moving  coil  is 
connected  across  the  line,  therefore  the  current 

in  it  depends  upon  the  voltage.  Hence  the  force 
due  to  the  two  coils  depends  upon  the  product  of 
the  current  and  voltage  and  therefore  upon  the 

power  in  the  circuit. 
Assuming  the  inductance  of  the  voltage  coil 

and  current  coils  to  be  negligible,  the  above  type 
of  wattmeter  also  gives  the  average  power  on 
alternating  current  circuits.  At  any  instant  the 
deflecting  force  is  proportional  to  the  product 
of  current  and  voltage  at  that  instant.  The 

average  deflecting  torque  will  then  be  propor- 
tional to  the  average  of  the  product  of  current 

and  voltage.  It  can  be  demonstrated  mathe- 
matically that  this  is  equal  to  the  product  of 

current  XvoltageXpower  factor. 
Since  both  the  voltage  and  current  coils  of  a 

wattmeter  possess  resistance,  some  power  will  be 
consumed  in  the  instrument  itself.  This  power 

-  though  small  should  not  be  charged  up  against 
the  load  circuit.  In  Fig.  75  it  is  evident  that  the 
current  through  the  series  coil  is  the  sum  of  the 
load  current  and  the  current  in  voltage  coil. 
Weston  portable  wattmeters  are  provided  with 
a  compensating  coil  as  shown  in  Fig.  76. 

The  compensating  coil  is  connected  in  series 
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Current  Coil 

Voltage  Coil 

Fig.  76.  "Weston  Watt- 
meter Showing  Compen- 

sating Coil 

with  the  voltage  coil,  its  winding  being  reversed 
with  reference  to  the  current  coil.  The  number 

of  turns  in  the  compensating  coil  is  carefully 
adjusted  so  that  the  counter  torque  due  to  the 
voltage  coil  current  is  just  equal  to  the  direct 
torque  due  to  this  same  current  when  flowing 
through  the  current  coil.  Such  a  compensation 

makes  automatic  correc- 
tion at  all  voltages,  since 

the  current  through  the 

compensating  coil  is  al- 
ways the  same  as  that 

through  the  current  coil 
at  no-load  and  the  same 

voltage.  The  complete 
voltage  circuit  consists 
of  the  voltage  coil  proper, 

the  compensating  coil 
and  the  resistance  (R). 

The  binding  post  marked 
(Ind.)  is  connected  to  a 
resistance  (r)  of  the  same 
value  as  the  resistance 

of  the  compensating 
coil  and  to  be  used  when 

calibrating  the  instrument  by  means  of  two  dif- 
ferent sources  of  current,  one  for  the  current 

coils  and  another  for  the  voltage  coils.  It  is  also 

used  in  measuring  power  in  high  potential  cir- 
cuits when  the  current  coils  are  connected  to  a 

series  transformer  and  the  voltage  coils  to  a 

potential  transformer. 
Induction  type  wattmeters  operate  on  the 

principle  of  the  rotating  magnetic  field.  The 

essential  parts  of  a  single  phase  induction  watt- 
meter are  shown  in  Fig.  77. 

(D)  is  a  pivoted  disk  or  drum,  (V)  is  the  pres- 
sure coil,  (C)  the  current  coil.  The  copper  or 

aluminum  disk  (D)  is 

pivoted  at  its  center  and 
carries  a  pointer  not 
shown  in  the  figure.  The 

controlling  force  is  a  suit- 
able spiral  spring.  The 

voltage  coil  is  highly  in- 
ductive and  the  current 

in  it  lags  almost  90  de- 
grees behind  the  current 

_in  the  line  and  almost  90 
degrees  behind  the  cur- 

rent in  coil  (C)  which  is 
non-inductive.      Thus 

Fig.  77.  Single  Phase 
Induction  Wattmeter  Prin- 
ciple 

when  the  magnetic  flux  is  a  maximum  through  (V) 

it  is  zero  through  (C)  and  vice  versa.  This  pro- 
duces a  shifting  magnetic  field  which  induces 

eddy  currents  in  (D)  and  tends  to  make  it  rotate. 

It  can  readily  be  shown  that  the  torque  is  pro- 
portional to  the  product  of  current  X  voltage  X 

power  factor. 
A  diagrammatic  sketch  of  the  windings  of  the 

Westinghouse  induction  wattmeter  is  shown  in 

Fig.  78. 
The  magnetic  circuit  is  similar  to  that  of  the 

induction  ammeter  made  by  the  same  company. 

The  windings  are  modi- 
fied to  suit  the  conditions 

of  power  measurement. 
The  windings  consist  of 
two  principal  coils  (VV) 

and  (CC).  The  coils 

(VV)  are  connected 
across  the  line  through 
a  resistance.  The  coils 

(CC)    are   connected  in 

Fig.  78.  Windings  of 
Westinghouse  Induction 
Wattmeter 

series  with  the  load. 

The  coils  (VV)  have  high 
inductance  and  the 

coils  (CC)  very  little  in- 
ductance. The  flux  due  to  (V)  is  a  maximum 

when  the  flux  due  to  (C)  is  almost  zero  and  vice 

versa,  thus  producing  a  rotating  magnetic  field 
which  induces  eddy  currents  in  the  drum  (D), 

tending  to  produce  rotation  as  explained  before. 
Recording  Wattmeters:  The  two  general  types 

in  common  use  are  the  moving-coil-fixed-coil 
type,  and  the  induction  type.  Fig.  79  shows  the 
essential  features  of  the  first  type. 

The  fixed  winding  consists  of  two  coils  (BB) 
through  which  the  load  current  passes.  The 
moving  coil  or  armature  (A)  consists  of  several 

coils  of  very  fine  wire  connected  through  a  re- 

Fig.  79.    Principle  of  Recording  Wattmeter 

stance  across  bhe  line.  CJpon  the  shaft  of  the 
>tating  armature  is  mounted  a  commutator  to 
hieh  the  ends  oi  the  several  coils  making  up  the 

■mature  are  connected.     The  moving  system  is 
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mounted  between  supports,  the  ends  of  the  shaft 
resting  on  jewels.  The  instrument  is  thus  seen 
to  be  similar  to  a  shunt  motor  except  that  there 
is  no  iron  in  either  the  armature  or  the  field.  The 

torque  is  proportional  to  the  strength  of  field 
(hence  to  the  current  in  the  fixed  coils),  and  to 

the  current  in  the  armature  (hence  to  the  volt- 
age), therefore  is  proportional  to  the  product  of 

the  current  and  voltage.  In  order  that  the  driv- 
ing torque  may  remain  proportional  to  the  power, 

there  must  be  present  a  counter  torque  that  in- 
creases and  decreases  with  the  load.  This  coun- 

ter torque  is  obtained  by  mounting  upon  the 
armature  shaft  a  disk  of  aluminum  which  rotates 

between  the  poles  of  two  permanent  magnets 

(MM).  The  flux  between  the  permanent  mag- 
nets is  constant.  The  disk  in  rotating  cuts  these 

lines  of  force  and  produces  in  itself  eddy  currents 
in  proportion  to  the  speed  of  the  disk.  Hence  a 
counter  torque  proportional  to  the  speed  results, 
and  neglecting  friction,  the  speed  of  the  armature 
is  proportional  to  the  load.  The  total  number  of 
rotations  of  the  disk  is  a  measure  of  the  energy  or 

quantity  of  electricity,  transmitted  to  the  cir- 
cuit. The  number  of  rotations  is  recorded  by 

means  of  a  suitable  train  of  gears  and  dials. 
The  induction  watt-hour  meter  works  on  'the 

same  principle  as  the  induction  wattmeter  ex- 
cept that  the  spring  control  is  replaced  by  a  disk 

rotating  in  a  magnetic  field  and  the  number  of 
revolutions  are  recorded  by  a  suitable  train  of 
gears  and  dials. 

(To  be  Concluded.) 

MELTING  POINT   OF   COPPER    ALLOYS 

"The  Approximate  Melting  Points  of  Some 
Commercial  Copper  Alloys"  is  the  subject  of  a 
report,  which  has  just  been  issued  as  Technical 
Paper  No.  60  of  the  United  States  Bureau  of 
Mines.  The  director  of  the  bureau,  Washington, 
D.  C,  has  copies  for  free  distribution. 

JAMES  J.  HILL   FARM 

Near  White  Bear,  Minn.,  James  J.  Hill,  the 
railroad  man,  is  erecting  a  $150,000  home  on  a 
7,000  acre  farm.  The  most  prominent  feature 
on  this  farm  will  be  the  use  of  electric  power 
to  perform  as  many  farming  operations  as  pos- 

sible, and  it  is  figured  that  about  65  horsepower 
will  be  the  amount  of  energy  needed.  Current 
will  be  furnished  from  a  central  station — one  of 
the  Byllesby  properties.  Before  signing  a  five 
year  contract  with  the  power  company,  Mr.  Hill 
carefully  considered  the  isolated  plant  propo- 
sition. 

APPLICATIONS  OF  "COLD  LIGHT" 
Recently  we  gave  some  facts  relating  to 

Professor  Dussaud's  experiments  with  cold  light. 
The  illustrations  herewith  indicate  the  method  of 

operation,  which  is  so  simple  that  it  can  be  re- 
peated by  anyone  having  a  little  mechanical 

ingenuity,  and  the  necessary  current  at  hand. 
M.  Dussaud  applies  what  he  calls  the  law  of 
repose  to  the  electric  current  in  such  a  way  as  to 
obtain  a  light  of  great  brilliancy  without  the 
production  of  appreciable  heat.  The  principle 
is  to  illuminate  a  lamp  for  a  few  seconds,  and 
then  to  allow  it  to  rest  before  relighting.  Under 
these  conditions  the  efficiency  of  the  lamp  is 
found  to  be  considerably  increased. 

The  arrangement  consists  of  a  series  of  metallic 

filament  lamps  (e),  preferably  tungsten,  mount- 

Disk  for  Rotating  Lamps 

ed  on  the  circumference  of  a  disk  (a)  of  insulating 

material,  set  upon  an  axis  (a')  and  turning  in  the 
support  (b).  Upon  this  axis,  which  is  also  in- 

sulated, is  fixed  a  pulley  connected  to  a  motor  or 
other  means  of  power.  Each  lamp  is  set  in  a 
socket  (f )  screwed  into  the  disk,  the  socket  being 
in  connection  with  one  lamp  terminal  while  the 
other  is  in  contact  with  the  screw  (f).  In  order 
that  the  current  may  reach  the  lamps  the  end  of 
each  screw  (f),  which  holds  the  sockets,  passes 
into  a  metallic  crown  or  ring  (g)  on  the  back  of 
the  disk,  which  is  connected  by  plates  (h)  to  a 

conductor  (h')  applied  against  the  metallic 
pulley  (c).  On  this  pulley  rubs  the  brush  (i), 
bringing  current  from  the  source  of  electricity. 
The  other  lamp  terminal  communicates  with  a 

brush  (j)  set  at  a  point  in  the  path  of  the  sockets. 
With  this  arrangement  it  is  found  that  the 

greatest  voltage  that  the  lamps  will  stand  may  be 
sent  through  them  without  injury,  on  account  of 
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the  extremely  short  duration  of  the  current  in 
each  one.  The  speed  of  rotation  and  the  number 
of  lamps  should  be  so  regulated  that  a  continuous 
light  impression  is  produced  upon  the  eye  and 
that  each  lamp  may  have  time  enough  to  resume 

its  original  condition  before  being  re-illuminated. 
M.  Dussaud  states  that  with  50  and  180  amperes 

applied  to  sixteen  lamps  of  25  and  80  candle- 
power  respectively  he  has  produced  cold  light  of 
250  and  800  candles  for  several  consecutive  hours. 

The  value  of  this  new  idea  in  cinematography 
lies  in  the  fact  that  inflammable  films  may  now 

be  used  in  ways  which  have  heretofore  been  im- 
possible, and  that  for  many  purposes  an  electro- 

generative  apparatus  so  small  that  it  can  be 
carried  in  the  hand  will  be  sufficient. — Translated 
from  La  Nature  by  J.  H.  Blakey. 

Finding  Height  of  Pole 

chance  for  underestimating  this,  or  of  asking 
for  a  35  foot  pole  where  a  30  foot  pole  would 
serve. 

The  Matthews  Teleheight  is  a  little  instrument 
designed  to  get  the  exact  height  of  the  pole 
necessary,  and  to  add  five  feet  to  this  on  the 
reading  of  the  scale.  In  using  it,  the  lineman 
measures  with  a  tape  a  distance  of  75  feet  from 
the  point  directly  under  the  object  which  it  is 
desired  to  cross.  From  this  distance  he  sights 

through  the  peck  hole  in  the  Teleheight  at  the 
top  of  the  tree  or  obstruction.      By   turning  a 

thumb  screw  at  the  side,  he  rotates  a  spirit  level 
until  its  bubble  is  seen  crossing  the  line  through 
which  he  has  sighted  the  top  of  the  object.  A 
pointer  on  the  scale  then  indicates  the  exact 

height  of  the  pole  necessary  to  clear  the  object 
five  feet  and  allows  for  the  proper  depth  of  the 
hole  according  to  specifications  of  the  National 
Electric  Light  Association.  The  scale  has  a 
range  covering  25  foot  poles  up  to  and  including 
75  foot  poles. 

TREES   AND  TELEPHONE  WIRES 

A  method  of  dead  ending  and  attaching  twisted 
pair  bridle  wire  to  trees  is  shown  in  Fig.  2  which 

TELLS   HEIGHT   OF   POLE 

When  a  tree,  telephone  line  or  other  obstruc- 
tion is  to  be  crossed  by  another  pole  line,  the 

usual  practice  is  to  send  out  an  experienced  line- 
man to  judge  the  height  of  pole  needed.  While 

he  may  get  the  height  correct,  there  is  also  a 
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Wooden  Guard 

Fig.  2.     Dead   Ending 
Twisted  Pair 

explains  itself  and  shows  only  a  few  of  the  uses  to 
which  trees  may  be  put  while  Fig.  1  shows  a 
guard  used  for  the  protection  of  twisted  pair 
wire  when  it  is  run  through  a  tree  which  cannot 
be  trimmed  so  as  to  keep  the  wires  from  being 
chaffed  by  the  limbs  or  trunk.  This  guard  is 
constructed  of  the  two  halves  of  a  split  wooden 

tube,  the  halves  being  slipped  over  the  wire  to 
be  protected  and  bound  in  place  with  copper  wire 
as  shown.  Friction  tape  is  then  tight ly  wrapped 

around  the  wire  at  both  ends  of  the  tube  to  pre- 

vent the  guard  from  sliding  in  either  direction. — 
Geo.  M.  Petersen. 

BUSHES  FLEXIBLE  TUBING  INTO  BOX 

A  fitting  called  a  Universal  bushing  for  secur- 
ing flexible  tubing  in  switch  boxes,  mulct  boxes, 
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MAKING  MICA  WASHERS 

Having  occasion  to  repair  an  electric  flat  iron 
recently,  I  needed  some  mica  washers  which  I 
made  in  the  following  manner:  I  took  several 
waste  pieces  of  stove  mica  and  an  old  mica 
chimney  and  roughly  cut  them  to  circles  about 

73zHole 

ly  happen  unless  the  wire  was  pulled  up  taut. 
This  style  of  construction  is  used  on  a  side  hill 
or  some  other  place  where  the  conditions  are 

Washers  Clamped  in  Vise 

one  inch  in  diameter.  Clamping  these  circles 
between  two  small  boards  in  the  vise,  I  drilled 

a  -£2  inch  hole  through  boards  and  mica.  Select- 
ing those  pieces  where  the  hole  had  most  nearly 

pierced  the  center  I  strung  them  on  a  ts  inch 

stove  bolt  upon  which  I  first  placed  a  ■&-%  inch 
iron  washer.  After  putting  enough  on  to  make 
a  thickness  of  about  Yi  inch,  I  placed  another 
washer  of  the  same  size  as  the  first  on  the  bolt 

and  screwed  the  nut  up  tight.  Putting  the  whole 
business  in  the  vise  I  filed  the  mica  down  to  the 

size  of  the  washer  at  each  end. — Chas.  E.  Be- 
dell.   

SPECIAL  TELEPHONE  CONSTRUCTION 

The  "Figure  A"  construction  shown  is  made 
up  of  two  straight  poles,  the  butt  of  each  pole 
being  securely  anchored  with  logs,  and  the  tops 
of  the  poles  being  beveled  to  make  a  good  tight 
joint.  This  top  joint  is  important  because  a 
loose  joint  would  allow  water  and  moisture  to 
collect  and  rot  the  tops  of  the  poles  in  a  very 
short  time.  By  making  this  joint  tight  and 
giving  it  two  or  three  coats  of  good  paint,  it 
will  last  a  long  while.  Galvanized  iron  crossarm 
bolts  are  used  to  bind  the  two  poles  together  at 
the  top.  The  bottom  of  the  poles  at  the  ground 

line  are  fastened  together  with  a  piece  of  stand- 
ard guy  or  messenger  wire  which  is  prevented 

from  creeping  up  the  pole  by  the  use  of  a  J^  by 
43^  inch  lag  bolt.  This  wire  prevents  the  butts 

of  the  poles  from  spreading,  which  would  natural  - 

'  Figure  A"  Construction 

/O  Diam. 

exceptionally  severe  or  where  there  is  little  or  no 
room  for  side  guying.  A  head  guy  should  be  run 

in  each  direction  from  the  pole,  however.— 
George  Madison. 

DIRECT   OR   ALTERNATING   CURRENT? 

To  ascertain  whether  the  current  in  a  lighting 

circuit  is  alternating  or  direct,  take  a  permanent 
bar  magnet  in  the  hand  and  hold  it  close  to  the 

Hold  Magnet 

filament  of  a  lamp  on  the  circuit.  If  the  current 
is  direct  the  filament  will  lean  towards  or  away 
from  the  bar  magnet,  but  if  the  current  is 

alternating  the  filament  will  vibrate. — H.  Peter- 
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FISHING    PARTITIONS    WITH    HOOKED 
WIRES 

It  is  frequently  feasible  to  fish  from  a  cellar 
to  the  space  above  the  first  floor  ceiling,  with  two 

"snakes,"  each  having  a  hook  bent  in  its  end  as 
illustrated.  One  snake  is  pushed  from  the  outlet 
hole  to  a  point  over  the  partition.  The  other 
snake  is  pushed  upward  from  the  cellar  and  the 
two  are  manipulated  each  by  a  man,  one  at  the 
first  floor  outlet  and  the  other  in  the  cellar  until 

the  two  hooks  engage.  Then  one  snake  can  be 
drawn  through  with  the  other  and  the  conductors 
drawn  in  by  attaching  them  to  the  second  snake. 
No.  8  iron  wire  has  been  found  to  make  very 
effective  snakes  for  the  work  just  described. 

The  holes  through  the  floor  and  ceiling  plates 
and  through  the  bridges  in  the  partition  (if  there 
are  any)  can  be  bored  with  an  extension  boring 

tool  which  should  be  found  in  the  kit  of  every  old- 
building  wireman.     Such  an  extension  tool  is 

even  two  or  three  stories,  up  or  down,  within  a 

partition. — Geo.  V.  Jerome. 

-  Ho/e  /n  Sill 

Basemerit 

Hooked  Wires  in  Partition 

made  by  fastening  the  shank  of  a  bit  in  the  end  of 
a  piece  of  J^  inch  conduit,  possibly  four  or  five 
feet  long,  threaded  at  the  end  away  from  the 
bit  shank.  In  another  length  of  conduit  the 
chuck  of  an  old  bit  brace  is  fastened,  and  the  end 

of  this  piece  distant  from  the  chuck  is  also  thread- 
ed; then,  as  many  short  lengths  of  J/£  inch  con- 

duit are  provided  as  may  be  required  to  enable 

the  extension  boring  tool — when  all  the  lengths 
are  screwed  together — to  reach  the  distance  that 
it  is  required  to  bore  up  or  down  in  the  partition. 

■In  using  the  arrangement  the  wireman  screws 
to  the  conduit  having  the  chuck  in  it  the  one 
with  the  bit  shank.  Then  he  bores  up  or  down  as 
the  case  may  be  through  the  floor  plate,  ceiling 
plate  and  bridges  in  the  partition.  If  the  two 
lengths  of  conduit  arc  not  long  enough  to  enable 
the  bit  to  be  turned  through  all  of  the  obstruction 
in  the  partition,  a  third  and  a  fourth  length  of 

conduit  can  be  added  as  the  boring  proceeds. 
By  continuing  in  this  way  it  is  possible  to  bore 

CONDUIT    FISH-WIRE   MACHINE 

A  grooved  disk  with  a  crank  and  handle,  for 

crowding  fish-wire  into  conduit  is  a  device  re- 
cently   patented    by 

Benjamin    Dahl, 
Minneapolis,  Minn. 

Upon  the  face  of 
the  disk  is  a  shield. 

A  sliding  guide  fol- 
lows the  wire  as  it 

leaves  the  groove  in 
the  disk  and  passes 

out  through  a  tube  at 
the  end  of  which  it 

is  fed  into  the  con- 
duit. The  machine 

is  designed  to  pre- 
vent the  wire  from 

kinking  and  buckling. Fish-wire  Machine 

DARK  ROOM   LIGHT 

Procure  an  ordinary  two-quart  glass  fruit  jar, 
break  out  the  porcelain  lining  in  the  cover  and 
cut  a  hole  through  the  metal,  just  large  enough 
to  fit  over  the  socket  as  shown.  Then  solder 

cover  and  socket  together.  Line  the  inside  of 
the  jar  with  two  thicknesses  of  orange  paper.  One 
can  use  almost  any  eight  candlepower  lamp,  but 
the  best  for  the  purpose  is  a  show  case  lamp,  of 

Jar  with  Lamp 

eight  candlepower.  as  shown  in  the  illustration. 

Screw  the  lamp  into  the  socket  and  turn  the 

cover  onto  the  jar.  With  cord  and  plug  of  .u>'>'d 
length  the  lighl  can  he  readily  moved  where 
needed  about  the  dark  room. — Maxweu 
Snavely. 
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FALLING  LIQUID  TELEPHONE 

Telephoning  over  space  for  600  miles  is  the 
astonishing  feat  accomplished  by  Prof.  Vanni, 
a  prominent  Italian  scientist  and  this  result 
marks  a  step  which  will  be  remembered  in  the 
history  of  wireless  work. 

The  present  experiments  were  made  at  the 
Military  Wireless  Telegraph  Institute  and  at  the 
Cento  Celle  station  not  far  from  Rome.  With 

his  new  apparatus  Prof.  Vanni  was  able  to 
transmit  speech  across  the  Mediterranean  to 

Tripoli,  a  hitherto  unheard  of 

feat,  for  the  distances  former- 
ly covered  by  wireless  te- 

lephony were  far  less.  The 
telephone  which  he  uses  is 
not  at  all  of  the  ordinary 
kind,  for  it  works,  in  fact,  by 

falling  drops  of  water.  Al- 
though not  the  first  to  make 

use  of  this  principle,  for  the 
American  inventor  Chiches- 

ter Bell  .and  later  on  Prof. 

Majorana  employed  it,  it 
remained  for  Prof.  Vanni  to 

bring  it  to  the  present  re- 
markable state  of  perfection. 

Supposing  we  make  use  of  a 
very  fine  stream  of  water 
falling  from  a  hole  in  the 
bottom  of  a. vessel  and  then 

connect  the  vessel  to  a  tele- 
phone membrane  in  the 

proper  way.  When  we  speak 
against  the  membrane  it 
vibrates  in  the  way  with 
which  we  are  familiar  and  the 

liquid  stream  also  vibrates  in 
the  same  way.  Such  a  vibrating  liquid  stream 
shows  some  very  curious  properties.  The  vibra- 

tion causes  it  to  take  the  shape  of  separate  drops 
which  cannot  be  perceived  by  the  eye,  as  they 
pass  too  fast,  but  when  properly  photographed 

it  is  seen  that  each  separate  drop  vibrates' under 
the  action  of  the  voice,  becomes  flattened  out 

and  then  takes  its  proper  shape,  keeping  up 
this  trembling  movement  while  it  is  falling. 

Vibrating    Milk 
Drops 

M.  Lansiaux  took  views  of  milk  drops  with  a 
moving  picture  machine,  a  part  of  one  film  being 
shown.  It  will  be  seen  that  the  drops  are  quite 
flattened   out,    then   spring   back   to   the   usual 

Taking  Picture  of  Falling  Drops 

shape.  Part  of  the  stream  may  remain  straight 
and  part  of  it  separate  into  drops,  according  to 
the  way  the  stream  is  vibrating.  This  principle 
is  used  to  make  up  the  telephone  transmitter, 
the  details  of  which  lie,  however,  outside  of  our 

present  space. 

JAPANESE  SYSTEM  OF  WIRELESS 
TELEPHONY 

A  Japanese,  M.  Torikato,  has  invented  a 
system  of  wireless  telephony  which,  after  a  series 
of  exhaustive  experiments  by  the  government, 
has  been  adopted  upon  all  the  ships  of  the  navy. 

No  description  has  as  yet  been  given  of  the  .appa- 
ratus, but  as  the  inventor  is  taking  out  patents  in 

France,  details  will  undoubtedly  be  forthcoming 
in  the  near  future.  All  that  is  known  is  that  the 

system  gives  wireless  communication  within  a 

radius  of  about  60  miles.— J.  H.  Blakey. 

COST  OF   WIRELESS   VS.   CABLE 

In  comparing  the  cost  of  wireless  with  the  cost 
of  cable,  the  cable  between  the  United  .States 
and  Honolulu  cost  $20,000,000,  while  two  wireless 

stations  to  work  between  these  points  cost  $500,- 
000,  or  one-fortieth  as  much.  The  cost  of  operat- 

ing and  up-keep  is  in  about  the  same  proportion. 
1222 
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TRAINS   MAY   SEND   OUT   "  S.   O.  S." 
The  accompanying  pictures  will  give  the  reader 

some   idea  of  the  wireless  telegraph  equipment         Jfm 

now  -  in    operation    upon    the    ' '  Lackawanna 
Limited"  train  of  the  Delaware,  Lackawanna        .«£[""**""" 
and  Western  Railroad. 

While  conducting  experiments  to  deter- 
mine the  value  and  feasibility  of  such 

equipment  in  train  service  an  in- 
cident occurred  which  goes  far 

in  demonstrating  its  usefulnes: 
The  conductor,  D.  T.  Sickles, 

in  charge  of  the  limited 
train     which     runs     be- 

tween Hoboken,  N.  J., 
and  Buffalo,  N.  Y 
was  taken  ill  while 
his    train    was 

running     50 
miles 

hour,  30 
miles 

out  of 

Scran- 
ton,    Pa. 

Ordinarily  a 

delay  for  chang- 
R  $  ing    conductors 

would     have    been 

necessary      but      the 

wireless  operator  imme- 
diately sent  the  following 

message :  "  P.  N .  Place,  Supt . , 
Scranton,  Pa.      Conductor  Sic- 

kles ill.    Wants  to  be  relieved  at 

Scranton  if  possible.    Signed,  Wire- 

less Operator  No.  3." While  this  message  was  being  sent  the 
train  was  rushing  along  at  50  miles  an 
hour  and  high  mountains  lay  between  it 
and  the  Scranton  receiving  station.    When 
the  train  pulled  into  Scranton,  however, 
a  relief  conductor  stepped  aboard  and  the 
other  conductor  stepped  off  and  sought  a 

physician. Wireless  towers  have  been  completed  in 

The  Train  Equipment;  Always 
in  Communication  with  the  Stations 

at  Scranton  and  Binghamton 

Arrangement  of  the  Antenna 
the  Coach 
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both  Scranton,  Pa.,  and  Binghamton,  N.  Y.,  and 
in  a  short  time  work  will  be  started  on  towers  in 
Hoboken  and  Buffalo.  Work  is  now  being 

rushed  installing  equipment  in  four  new  coaches 
and  placing  aerials  on  a  number  of  others. 

UNCLE  SAM'S   RADIO-TELEGRAPH 
POLICE   BOAT 

The  enactment  of  the  new  United  States  radio- 
telegraph laws  and  regulations  has  imposed  new 

responsibilities  upon  the  Bureau  of  Navigation  of 

the  Department  of  Commerce — the  branch  of 
the  Federal  government  having  jurisdiction  in 
this  particular  field.  It  now  devolves  upon  the 
government  officials  to  exercise  supervision  over 
all  wireless  station     public  and  private,  to  be 

On  board  is  a  Federal  radio-inspector  who  re, 

ports  to  Washington,  by  wireless  or  otherwise- 
violations  of  the  radio-telegraph  laws, —  a  pro- 

ceeding that  is  likely  to  be  followed  by  the  im- 
position of  heavy  fines  upon  operators  of  un- 

licensed sets  or  other  transgressors. 
The  government  did  not  have  the  Tarragon 

constructed  for  the  work  in  hand,  but  merely 

adapted  to  the  purpose  a  motor  boat  purchased 
from  a  private  owner  for  the  sum  of  $5,000. 
In  point  of  seaworthiness,  however,  under  all 
sorts  of  weather  conditions,  the  boat  could  not 
be  better  adapted  for  the  role  of  marine  patrol 
had  she  been  designed  with  this  end  in  view.  The 
Tarragon  is  about  61  feet  over  all,  of  lZj4  feet 
beam,  and  four  feet  draft.  Propulsive  power  is 
supplied  by  a  four  cycle,  six  cylinder,   Lamb 

The  Tarragon,  Uncle  Sam's  Wireless  Telegraph  Boat 

watchful  for  interference  and  for  sets  operating 
without  license,  and  to  ascertain  whether  there 

is  conformity  with  the  law  in  respect  to  wave 
length,  etc. 

To  better  keep  tab  on  wireless  stations  along 

our  far-flung  coast  line,  the  Bureau  of  Naviga- 
tion has  placed  in  commission  a  craft  that  is 

probably  unique  in  the  world  and  which  will 
doubtless  be  the  forerunner  of  several  others 

having  a  similar  purpose.  The  vessel  is  the 
Tarragon,  a  staunch  and  powerful  motor  boat. 

Officially  she  is  known  as  an  "  inspection  launch, ' ' 
but  it  is  more  expressive  of  her  unusual  functions 

to  designate  her  a  "radio-telegraph  police  boat." 

engine  rated  at  about  70  horsepower.  The  draft 
of  the  vessel  enables  her  to  go  into  bays  and 
rivers  when  occasion  demands,  and  her  latitude 
of  inspection  work  is  still  further  widened  by  the 
circumstance  that  she  carries  as  a  tender  a 

twelve  foot  boat,  fitted  with  a  two  horsepower 
motor,  which  will  carry  the  inspection  officer  to 
any  point  which  could  be  reached  by  an  ordinary 
row  boat. 

The  Tarragon  is  thoroughly  up  to  date  from 

an  electrical  standpoint,  having  a  model  switch- 
board, searchlight,  etc.  but  her  most  notable 

possession  is  a  wireless  installation  which  is 
acclaimed  the  last  word  in  such  equipment.     It 
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was  important,  for  one  thing,  that  the  police 
boat  have  a  set  of  maximum  dependability  and 
efficiency  in  order  that  there  be  no  danger  of  the 
interruption  of  her  inspection  work.  Then  again 
there  must  be  taken  into  account  the  limitations 

of  room  on  a  small  vessel  such  as  the  Tarragon. 

Finally  there  were  extraordinary  technical  de- 
mands relative  to  quick  changes  of  wave  lengths, 

etc. 

This  exacting  assignment  was  turned  over  to 

Uncle  Sam's  chief  expert  in  this  field,  Mr.  Fred- 
erick A.  Kolster  of  the  National  Bureau  of 

Standards,  and  he,  unhampered  by  any  limit  on 
expense,  evolved  the  ideal  radio  set  which  has 
just  been  installed  aboard  the  Tarragon.  So 

compact  is  it  that  it  has  a  place  in  the  vessel's 
cabin  without  encroaching  any  valuable  space. 
The  distinctly  new  feature  of  the  set  is  found  in 
a  preventative  of  interference  by  transmitter 
adjustment  which  renders  three  different  wave 

lengths  available  by  a  single  change  or  manipula- 
tion. This  instantaneous  manipulation  is  in  con- 

trast to  the  conditions  which  require  from  -five 
minutes  to  half  an  hour  to  make  a  change  of  wave 

length.  Mr.  V.  Ford  Greaves,  the  radio- 
engineer  of  the  Bureau  of  Navigation,  declares 
that  this  new  radio  set  is  not  only  adapted  to  use 
on  small  craft  of  all  kinds  but  would  prove  an 
ideal  auxiliary  apparatus  for  a  large  ship.  The 
novel  features  are  not  patented  and  Mr.  Greaves 

is  willihg  to  give  particulars  to  interested  per- 

sons. The> Tarragon's  set  has  a  radius  of  50  miles 
during  the  day  and  100  miles  at  night,  but  it  is 
thought  that  such  a  set  on  a  large  vessel 
should.Jiave  a  radius  of  125  miles  during  the  day 
and  250  miles  at  night. 

make    "telephony    across    the    Atlantic    quite 

within  possibility." 

GOLDSCHMIDT  SYSTEM    OF  WIRELESS 

It  is  interesting  to  note  that  the  Goldschmidt 
system  of  wireless  telegraphy  was  frequently 
mentioned  in  connection  with  the  Marconi 

Company  Commission  of  Inquiry  held  in 
London  last  year,  the  report  of  which  was 
submitted  to  the  House  of  Commons.  The 

Marconi  Company  had  long  realized  the  impor- 
tance of  this  system  and  had  endeavored  to 

purchase  Professor  Goldschmidt's  inventions 
but  without  success. 

Dr.  Fleming,  the  scientific  adviser  of  the  Mar- 
coni Company,  in  an  address  to  the  British 

Association  last  year  referred  to  Professor 

( rqldschmidt's  invention,  adding,  "  The  advent  of 
a  commercial  machine  of  this  kind  will,  no  doubt, 
make   it   a    formidable    rival    to    the    existing 

WHAT  IS  STATIC? 

No  one  knows  exactly  what  static  is.  Com- 
bining long  observation  and  careful  study  with 

a  lot  of  hearsay  evidence,  it  would  appear  that 
charges  of  electricity  gather  on  the  outside  of 

particles  of  dust  and  water  and  in  this  condi- 
tion these  charges  are  static — they  are  standing 

still.  Then  the  particles  of  dust  and  moisture 
come  together,  forming  a  cloud,  the  outside  of 
which  is  not  of  course  as  great  as  the  sum  of  all 
the  outsides  of  the  particles.  Not  having  as 
much  room  as  before,  part  of  the  condensed 
electricity  jumps  off  to  the  earth  or  to  another 
cloud.    In  this  form  it  is  known  as  lightning. 

This  electrical  current,  which  does  not  always 

appear  as  lightning,  sets  up  powerful  electro- 
magnetic waves  in  the  ether  as  it  flows  to  the 

ground  or  to  a  cloud,  or  back  and  forth.  The 
waves  strike  the  antennae  of  the  wireless  station 

and  the  unusually  powerful  currents  are  heard  in 

the  operators'  head  phones. 
That  is  about  the  best  explanation  we  can  give. 

Maybe  some  one  else  can  give  a  better  one,  but 
it  must  include  the  fact  that  static  seems  to  have 

some  relation  to  lightning.  Rapid  changes  in  the 
vicinity  of  the  station,  such  as  heavy  winds,  rain, 

and  approaching  storms  also  influence  the 
currents  and  static  has  appeared  when  there  was 
a  blue  sky  overhead. 

Many  inventions  have  been  brought  forth  pur- 
posing to  eliminate  static,  but  the  majority  of 

these  have  cut  down  the  signals  also.  While 
there  is  probably  a  handsome  reward  awaiting  the 

man  who  can  devise  a  practicable  static  preven- 
ter, little  is  feared  from  atmospherics  in  these 

days  of  vastly  improved  wireless  sets.  Where 

static  formerly  interfered  with  and  often  tem- 
porarily, suspended  communication,  the  present 

clay  operator  looks  upon  it  only  as  an  annoyance, 
overcome  by  the  application  of  more  power  and 

employing  a  higher  musical  note  which  < 
heard  above  the  atmospheric  disturbances. — 
Marconi  graph. 

The  German  government  has  prepared  plans 
for  theerection  of  a  Long-range,  wireless  telegraph 
station  in  Togoland,  German  West  Africa,  with 
sufficient  power  to  have  communication  directly 

between  Togoland  and  Berlin,  thereby  connect- 
ing   Germany    directly     with    all     its    African 



On  Polupriet^e  Subjects 
SOLD  AT  THE  INSTANT  IT  IS  MADE 

In  making  a  very  striking  address  before  the  annual  convention  of  the  Investment 

Bankers  of  America  on  "Electric  Securities,"  one  speaker  drew  particular  attention 
to  the  fact  that  electric  current  was  about  the  only  product  that  had  to  be  sold  the 
instant  it  was  made;  that  is,  if  sold  at  a  profit  and  without  waste  on  the  investment. 

The  term  "peak  load"  is  more  or  less  familiar  to  readers  of  this  magazine.  It 
indicates  the  period  or  time  when  an  electric  plant  is  taking  care  of  the  greatest  de- 

mands made  on  it  during  the  24  hours.  It  does  not  necessarily  mean  that  a  plant  is  at 
its  fullest  capacity,  but  it  does  mean  that  it  is  selling  most  nearly  all  that  it  can  produce 
with  its  generating  capacity.  Then,  when  the  demand  on  its  capacity  slackens ;  that 
is,  when  the  use  of  current  dies  down,  there  is  a  loss,  because  the  cost  of  operation 
still  continues  and  the  investment  cannot  with  profit  be  kept  idle. 

It  would  perhaps  be  more  exact  to  say  that  to  save  the  expense  (rise  in  cost  as 
the  load  as  use  of  current  decreases)  a  means  must  be  found  to  effect  a  sale  or  keep  up 
as  near  as  possible  a  constant  load.  Hence  the  constant  commercial  branching  out 
in  the  way  of  finding  outlets  for  the  sale  of  the  current,  which  must  be  sold  as  soon  of 
made. 

Street  railways,  drainage  systems,  pumping  systems,  vehicle  battery  charging, 
agricultural  service  in  the  daytime,  in  fact  every  kind  of  service  that  comes  on  during 

"off-peak"  periods  is,  therefore,  desirable,  and  every  effort  is  being  made  by  the 
companies  to  add  such  service,  for  in  so  doing  they  lower  the  cost  of  production  in 
relation  to  sales.  The  steadily  increasing  success  of  their  efforts  in  this  direction  is 
one  of  the  reasons  why  the  cost  of  electric  current  to  the  consumer  has  been  steadily 
going  down. 

THE  TIDES   OF   THE  AIR 

Until  within  recent  years,  when  men  began  to  navigate  the  air  and  give  study  to 
its  currents  and  movements,  but  little  attention  was  accorded  to  the  behavior  of  the 

upper  atmosphere.  Now  aviators  talk  knowingly  of  "holes  in  the  air,"  "atmospheric 
tides,"  "top  currents,"  etc. 

Not  long  ago  a  distinguished  British  scientist  laid  before  a  scientific  body  in  Lon- 
don some  unique  facts  touching  air  tides  that  are  not  generally  known. 
The  moon,  as  we  know,  causes  the  marine  tides  by  its  attraction.  It  draws  the 

water  upon  the  surface  of  the  earth  toward  it  in  a  "hump  "  on  the  side  that  is  exposed 
to  the  lunar  influence,  and  it  draws  the  earth  itself  away  from  the  water  on  the  op- 

posite side,  thus  leaving  a  corresponding  "hump"  of  water.  The  air,  it  appears,  is 
affected  in  the  same  way.  The  atmosphere  about  the  earth  rises,  falls  and  flows 
more  freely  than  water,  since  it  is  lighter;  so  the  tide  comes  more  quickly  in  the  air 
at  a  given  spot  than  the  marine  tide.  This  rise  and  fall,  it  should  be  added,  means 
just  as  much  to  the  navigator  of  the  air  as  the  tides  of  the  sea  do  to  the  mariner,  and 
it  must  be  taken  into  account  by  the  aviator  who  has  a  due  regard  for  his  safety. 
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Sficrt  Circuits 
"I  was  out  motoring  the  other  day!" 
"So?" 

"Yes;  and  I  came  to  a  river,  but  could  find 
no  means  of  getting  my  machine  across." 

"Well,  what  did  you  do?" 
"Oh,  I  just  sat  down  and  thought  it  over." 

Village  Grocer — What  are  you  running  for, 
sonny? 

Boy — I'm  trying  to  keep  two  fellers  from 
fightin'. 

Village  Grocer — Who  are  the  fellows? 
Boy — Bill  Perkins  and  me. 

Some  time  ago  a  gentleman  90  years  of  age 
called  at  an  insurance  office  with  the  intention  of 

taking  out  a  policy  on  his  life.  After  ascertain- 
ing the  man's  age  the  clerk  remarked : — 

"But,  my  dear  man,  we  can't  insure  you  at 
your  age."  The  elderly  applicant  thought  a 
moment,  then  put  this  question  to  the  clerk: — 

"Don't  more  people  die  before  the  age  of 
90  than  after?" *  *  * 

Staff  Photographer — I've  caught  a   snapshot 
of  the  fleeing  gambler! 

City  Editor — Good!  Now  take  a  time 
exposure  of  the  police  in  pursuit. 

"I  want  a  license  to  marry  the  best  girl  in  the 
world,"  said  the  young  man. 
The  clerk  nodded  smilingly  and  replied, 

"Sure.  That  makes  1,300  licenses  for  that  girl 
this  season." *  *  # 

"Pa,  what's  an  agnostic?" 
"It's    one    of    those    poems    where    the   first 

letters  of  the  lines  spell  out  a  word.     Now  run 

along  and  let  me  read." 

Simmons    had   returned    from   his    vacation. 

"I  certainly  enjoyed  the  husking-bees,"  he 
said  to  a  young  woman.  "Were  you  ever  in 
the  country  during  the  season  of  husking-bees?" 

"Husking-bees!"  exclaimed  the  girl;  "why 
of  course  not !  How  do  you  husk  a  bee,  anyway, 
Mr.  Simmons?" 

A  lady  had  her  hand  in  a  sling,  and  explained 
to  a  friend  that  the  hurt  was  due  to  re 
driving. 

"Of  your  auto?"  asked  the  friend. 
"No,"  said  the  sufferer,  "of  a  nail." 

A  subscriber  in  Charleston,  W.  Va.,  had  a 
little  trouble  on  account  of  reaching  wrong 
numbers,  and  the  matter  was  discussed  at 
length  among  the  members  of  the  family.  A 
five-year-old  son  was  an  interested  listener  to 
the  proceedings.  One  day  his  mother,  hearing 
an  unusual  noise  at  the  telephone,  invest  i gated 
and  found  that  the  httle  fellow  had  climbed 
upon  a  chair,  lifted  the  receiver,  and  when 

Central  answered,  said:  "Central,  I  want  the 

wrong  number." 

"Say,  my  man,"  said  the  automobilist  to 
the  farmhand,  "ami  on  the  right  road  to  Bladens- 
burgh? 

"Yes,  sir,"  replied  the  countryman,  "but  if 
you  want  to  get  there  you  had  better  turn  around 

and  go  the  other  way." 

Some  little  surprise  was  created  around  the 

festive  board  when  Jones  ordered  a  "  Frisk  y 

Mouse." 

The  waiter  stood  by  nonplused,  so  Jones 

explained:  "We  call  it  a 'Frisky  Mouse.'  You 
see,  one  time  a  glass  of  this  drink  was  spilled 
on  a  certain  bar-room  floor  and  a  mouse  that 
was  passing  that  way  stopped  to  lick  it  up.  He 
drank  and  went  away.  He  came  back  and 
went  away  —  doing  so  a  half-dozen  times.  At 
last  he  reared  on  his  haunches  and  said  'now 

show  me  the  cat.'  " 
In  a  certain  London  borough  is  a  market 

street  containing  many  butchers,  of  whom  A 
and  B  were  rivals,  each  trying  to  score  off  the 
other. 

A  put  up  a  notice  in  his  shop  window.  "Besi 
sausages  only  fid.  per  pound,"  causing  B  instantly 

to  proclaim,  "Best  sausages  only  53  -d." The  first  purveyor,  not  to  be  outwitted  In 
his  cute  fellow-tradesman,  put  up  another  not  ice: 
"Best  sausages  5d.  per  lb.     Sold  to  the  King." 

The  next  day  then-  appeared  in  the  other 
shop  window  the  printed  announcement,  "God 

save  the  King." 
Two  men  in  an  auto  slowed  up  beside  a  man 

on  the  street. 

"Can  you  tell  US  the  way  to  Bolton.  Pat?" asked  one. 

"Begorra,  and  how  did  yea  know  m\  name 
was  Pat?"  he  asked  in  reply. 

"Weguessed  it." 
"Then  guess  the  wa\  to  Bolton."  eanie  the 

quick  reply. 1227 
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PU6ET  SOUND  TRACTION.  LIGHT  a  POWER  CO. 

THE  "BEST"  SIGN  OF  THE  PUGET  SOUND 
In  plain  view  of  passing  transconti- 

nental trains  of  several  great  railroads  is 
to  be  seen  the  handsome  and  unique 
electric  sign  of  the  great  White  River 
power  plant,  located  28  miles  from  Seattle 
and  13  miles  from  Tacoma,  Wash., 
which  is  owned  by  the  Paget  Round 
Traction,  Light  and  Power  Company. 

It  was  agreed  that  considerable  ad- 
vertising value  would  be  derived  from  an 

electric  sign  on  top  of  the  station.  Sug- 
gestions were  requested  from  the  employ- 

ees of  the  company  for  a  suitable  design 
for  such  a  sign.  From  the  many  designs 
submitted,  one  by  W.  11.  Gordanier, 
superintendent  of  the  plant,  was  selected. 
The  original  arrangement  of  the  names 
of  the  towns  was  in  geographical  order 

from  south  to  north,  reading  "Tacoma, 

Seattle,  Everett,  Bcllingham." It  is  slated  that  Knginccr  A.  W. 

Leonard  suggested  arranging  the  names 
of  the  towns  in  geographical  order  from 
north  to  south,  so  that  the  first  letter  of 

each  city  would  spell  the  word  "  Best  " 
upon  cutting  out  all  of  the  other  l( 
in  the  name  o(  each  city,  and  finally, 

after  the  flashing  operation,  leaving  the 

sign  to  read:  "Reliable  power,  best  light, 

service." 
The   waterfall,    as   well   as    the    bo 

effect   of  the  water  at    the  bottom  o(  the 
falls,  is  very  realistic  and  beautiful. 

It    is  of  interest    to  note  that    the  sign 
is  200  feet  long  and  54  feet  high,  contains 
96  letters,  the  largest  of  which  is  eight 

1229 
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feet  high.  The  sign  is  supported  by 
eighteen  tons  of  steel  framework  and 
carries  4000  30  watt  carbon  lamps  and 
requires  120  kilowatts  for  its  operation. 

The  sign  is  being  greatly  admired,  and  it 
is  generally  conceded  to  be  the  most 
magnificent  electric  sign  on  the  Pacific 
Coast. 

THE  PHONOPHORUS— LATEST  AID  TO 
THE  DEAF 

Attempts  have  frequently  been  made 
to  design,  on  the  telephone  principle,  some 
apparatus  enabling  those  partly  deaf  to 
hear  more  distinctly.  The  latest  in- 

strument of  this  type  has  been  developed 
by  the  famous  German  firm  of  Siemens 

&  Halske,  who  have  attempted  in  par- 
ticular to  obviate  the  crackling  or  hissing 

noises  in  the  receiver  and  secure  pure 
sound  transmission  and  absolute  dis- 

tinctness. A  special  point  was  made  of 

giving  the  new  appara- 

tus, or  "Phonophorus," 
as  it  is  called,  a  form  as 
convenient  and  incon- 

spicuous as  possible,  so 
as  to  facilitate  its  use. 

All  the  different  types 
of  Phonophorus  brought 

contact.     All  apparatus  also  comprises  a 
folding  head  gear. 

The  apparatus  for  moderately  intense 
sound  reproduction  comprises  a  simple 

microphone  and  single  receiver,  the  for- 
mer being  fitted  with  a  small  hook  by 

means  of  which  it  can  be  hung  up  from  a 

button  or  loop  of  the  user's  clothes.     The 

Small  Set  in  a  Lady's 
Hand  Bag The  Phonophorus  and  Method  of  Its  Application 

out  by  the  firm  comprise  the  following 
parts:  A  microphone  or  sound  catcher, 
a  receiver  for  sound  reproduction  and 
a  battery  of  dry  cells  for  supplying  the 
current  conductors  (silk  covered  wires 
and  contact  plugs  affording  a  connection 
between  the  several  parts).  Provision 
has  been  made  to  prevent  any  mistake 

in  arranging  the  connections.  The  re- 
ceiver, moreover,  comprises  a  current  in- 

terrupter; when  permanently  out  of  use, 
it  is  disconnected  by  lifting  the  battery 

battery  has  been  reduced  to  minimum 
dimensions  and  is  readily  carried  in  the 
pocket,  its  life  being  50  to  60  hours. 
Supposing  the  apparatus  to  be  used  on  an 
average  one  and  a  half  to  two  hours  a 
day,  the  source  of  current  will  suffice  for 
one  to  one  and  a  half  months.  The 

apparatus  is  kept  in  a  flexible  leather 
case  resembling  a  pocketbook. 

The  apparatus  for  sound  reproduction 
of  medium  intensity  is  supplied  in  two 

forms,    for    ladies    and    gentlemen    re- 
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Using  the  Phonophorus  at  a  Board  Meeting 

spectively,  both  comprising  a  double 
microphone  and  one  or  two  receivers. 
The  microphone  and  battery  are  each 
switched  in  by  means  of  a  plug.  The 
battery  is  somewhat  more  substantial 
than  in  connection  with  the  former  type. 

The  apparatus  for  ladies'  use  has  been 
made  specially  inconspicuous,  all  parts 
being  carried  in  a  handy  black  morocco 
bag  of  the  usual  form,  into  the  rear  wall 

of  which  the  double  microphone  is  per- 
manently fitted.  Its  apertures  for  sound 

receiving  are  spanned  over  with  black 

cloth,  thus  damping  somewhat  the  inten- 
sity of  sounds  and  preventing  the  mi- 

crophone from  being  clogged  with  dust. 
The  apparatus  intended  for  gentlemen  is 
carried  in  a  leather  bag  of  pocketbook 
form. 

The  apparatus  for  extra  strong  sound 

reproduction  comprises  a  fourfold  mi- 
crophone and  two  receivers  fixed  to  the 

headgear,  one  of  which  is  provided  with 

an  interrupter.  The  fourfold  micro- 
phone is  generally  fitted  into  the  bottom 

of  a   leather  coated   box,  resembling   a 

small  photographic  camera,  but  can  be 
removed  and  installed  upright  or  hung  up 
from  a  hook.  When  out  of  use,  the  out- 

side openings  of  the  microphone  arc 
completely  covered  by  a  double  folding 
leather  cap. 

The  contact  plug  com] irises  a  sliding 
resistance  allowing  the  sound  intensity 
to  be  adjusted  to  the  most  convenient 
figure,  which  is  the  more  important  as 
the  hearing  of  deaf  persons  is  subject  to 
certain  fluctuations. 

The  Phonophorus  enables  those  hard 
of  hearing  to  carry  on  a  conversation 
simultaneously  with  several  persons,  the 

talkers'  voices  being  caught  by  the 
microphone  from  all  directions  and  even 
at  a  distance.  This  does  away  with  the 

necessity  of  raising  the  voice  or  approach- 
ing the  interlocutor. 

Persons  equipped  with  the  apparatus 
will  be  able  to  attend  meetings  and  cor 

Eerences,   to  listen    to  dramatic   perfor- 

dutics  and 



Passing  Ships  Through  the  Canal 
Practical  Operation  of  the  World's  Greatest  Electrical 

Control  System  at  Panama 

By  J.  M.  C.  HAMPSON 
"They  who  possess  the  High-way  to  the  East  have  the  Possession  of  the  World."— Old  Arabic 

When  Pizarro,  native  of  Spain,  citizen 
of  Panama  and  conqueror  of  Peru, 
crossed  the  Isthmus  in  his  expeditions 
against  the  Incas  he  suggested  to  the  then 
king  of  Spain  the  possibilities  of  a  small 
ship-way.  That  was  in  the  late  Fifteenth 
and  early  part  of  the  Sixteenth  centuries. 
It  was  the  time  of 

galleons  of  gold— 

again.  The  object  now  is  to  present  some 
fairly  intimate  and  entertaining  account 
of  the  system  of  electric  operation  and  of 
the  great  centralized  electrical  control  by 
which  everything  is  done  and  run.  Of 
the  canal  itself,  suffice  it  to  say  once 
more  that  it  is  50  miles  long  from  deep 
water  to  deep  water;  40  miles  long  from 
shore  line  to  shore  line;  has  a  bottom 
maximum  width  of  channel  of  1,000  feet 

and  a  minimum 
bottom  width  of 
channel  of  300 

feet;  there  are 
twelve  pairs  of 
locks  of  which  the 
usable  length  is 

1,000       feet       re- 

had 
not  the 
intrepid 
Spanish  ad 
venturer  himself 

just'  exacted  from 
the  Inca  of  Peru  a  ran- 

som fee  of  something  like 

$18,000,000— so  the  mere 
expense  of  such  a  project 
would  not  have  been  a  deter- 

rent by  any  manner  of  means. 
But  what  would  Pizzaro  say  if  he 

could  see  the  spacious  waterway  of  to-day 
with  its  splendid  harbor  works  at  either 

end,  grim  lines  of  most  modern  fortifica- 
tions, and  most  wonderful  of  all,  the  cen- 

tralized electrical  control  system  for  the 
locks,  vessel  towing,  lighting  and  every 
form  of  power  for  the  entire  canal  and  in 
all  its  works? 

The  canal  itself  has  been  written  about 

so  often  and  described  so  thoroughly  in 

the  daily  press  and  magazines  through- 
out the  entire  world  that  it  is  not  the 

intention  here  to   go   over  the   ground 
1 

Control 

Board  for  the  Miraflores 
Locks  of  the  Panama  Canal.  One 

or  Two  Operators  at  These  Boards  Have 
Absolute  Control  of  the  Passage  of  a  Ship  through  the 
Locks.  By  Electrical  Control  Levers  They  Let  the  Water 
from  One  Chamber  into  Another,  Swing  the  Immense 
Gates,  Raise  and  Lower  Guard  Chains;  and  all  the  Time 

They  Watch  the  Indicators 

spectively  with  a  width  of  100  feet  each; 
the  Gatun  lake  area  to  the  dam,  of  which 
the  lift  up  is  85  feet,  extends  to  164  square 
miles;  the  channel  depth  of  the  Gatun 
Lake  ranges  from  45  to  85  feet  and  the 
depth  of  water  in  the  famous  Culebra 
Cut  channel  is  45  feet.  As  to  the  amount 
of  excavation  work  and  other  such 

232 
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PACIFIC        OCEAN 

This  Birds-eye  View  of  the  Canal  Zone   Gives  a  Very  Comprehensive  Idea  of  the  Canal   Itself  and  the  Great  1  >nks 
and  Cuts  through  Which  the  Commerce  of  All  Nations  Will  Soon  be  Passing. 

statistics,    that    need    not    be  repeated  for  passage  of  boats  Ehrough  the  canal  is 
here.    The  whole  affair  is  so  stupendous  set  at  twelve  hours  with  three  ho 
when  it  comes  to  the  digging  part  of  it  the  passage  of  the  locks.     Finally   the 
that  the  mind  can  hardly  grasp  it.     But  estimated    cost    o\    the    canal    is    set    at 
it  may  be  added  that  the  average  time  8375,000,000. 
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Control  House,  Center  Wall,  Upper  Lock,  Gatun.  Note  the  Towing 
Track  Incline  between  the  Upper  and  Lower  Levels.  Electric  Locomotives 
Running  on  This  Track  Will  Tow  the  Ships  Through  the  Locks 

Now  as  to  the  phenomenal  centralized 
control  system  for  the  Panama  Canal 
locks,  docks,  and  works  there  is  a  great 
deal  that  arouses  a  very  lively  interest 

and  also  presents  an  excellent  opportu- 
nity for  much  valuable  instruction  in  the 

electrical  development  of  the  day.  The 

interest  results  mainly  from  the  immen- 
sity of  the  canal  project  itself  and  the 

instruction  from  a  consideration  of  the 

methods  employed  to  insure  the  passage 
of  even  the  largest  ships  afloat  across  the 
Isthmus  with  speed  and  safety.  The 
complete  operation  of  the  canal  locks, 
terminals  and  auxiliary  equipment  uti- 

lizes electricity  in  every  department  with 
the  present  exception  of  the  Panama 
Railroad,  the  electrification  of  which  is 
under  contemplation. 

Let  it  be  said  at  the  outset  that  the 

plans  for  the  entire  electric  generating, 
lock  controlling  and  distribution  system 
for  operating  the  Panama  Canal  were 
prepared  under  the  supervision  of  Mr. 
Edward  Schildhauer,  electrical  and  me- 

chanical engineer,  Isthmian  Canal  Com- 
mission, and  formerly  with  the  Common- 

wealth Edison  Company  of 

Chicago,  assisted  by  a  staff 
of  able  electrical  engineers, 

including  Mr.  C.  B.  Lar- 
zelere,  who  was  closely 
identified  with  the  lock 

control  problems,  and  Mr. 
W.  R.  McCann  who  was 

more  particularly  con- 
cerned with  the  generation 

and  distribution  of  the 

power.  That  these  plans 
and  specifications  as  worked 

out  contain  every  safe- 
guard that  expert  engi- 

neers can  suggest  goes  with- out saying. 

GENERATION  AND  DISTRIBU- 
TION  PLANTS 

It  must  be  understood 
that  the  main  generating 
stations  of  the  canal  are  at 

the  Gatun  Dam  at  the  At- 
lantic end  and  Miraflores  at  the  Pacific 

end  of  the  lake.  There  is  also  a  smaller 

station  at  Pedro  Miguel  at  the  end  of  the 
Culebra  Cut.  To  get  the  idea  clearly  into 

the  mind's  eye:  after  coming  in  from  the 
Atlantic  Ocean  by  Colon  through  Limon 
Bay  the  canal  is  lifted  at  Gatun  by  a 

Mechanism  of  the  Index  on  the  Control  Board  which 
Shows  the  Operator  the  Position  of  the  Chain  Fender, 
which  will  Prevent  a  Heavy  Ship  from  Ramming  into  and 
Injuring  the  Gates 
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series  of  three  locks  to  the 

summit  level  85  feet  up;  it 
then  goes  through  Gatun 
Lake  and  the  Culebra  Cut 

to  Pedro  Miguel  where  the 

lock  lowers  it  30*4  feet  to  a 
lake  ending  at  Miraflores  at 
which  point  in  a  series  of 
two  locks  it  is  lowered  the 

remaining  54^  feet  to  the 
sea  level  of  the  Pacific 

Ocean.  There  is  by  the  way 

a  tide  of  2^  feet  on  the  At- 
lantic side  and  a  tide  of  21 

feet  on  the  Pacific  side. 

Without  going  into  the 
technical  details  of  the 

transmission,  transforma- 
tion and  distribution  sys- 
tems which  bring  the  cur- 

rent to  points  where  it  can 
be  utilized  in  the  various 

operations,  it  may  be  brief- 
ly stated  that  some  90,000 

horsepower  from  the  hydro- 
electric power  plant  at 

Gatun     Dam 

and  60,000  horse  power 
from  the  emergency  turbo- 

generator plant  at  Mira- 
flores is  instantly  available 

in  any  quantities  desired 
all  along  the  line  of  opera- 

tions, made  possible  by  a 
double  bus  and  switch  ar- 

rangement absolutely  flexi- 
ble in  its  arrangement  and 

insuring,  as  far  as  the  skill 
of  modern  engineering  per- 

mits, absolute  continuity  of 

Miter  Gate  Moving  Machine  in  Gatun  Upper  Locks.  The  Great  Thrust 
Lever  Seen  on  the  Right,  Moved  by  Electric  Motor,  Operates  the  Big  "  Bull 
Wheel  "  and  This  in  Turn  Moves  One  of  the  Leaves  of  the  Gate 

operation.  The  actual  work  of  moving 
gates,  operating  valves,  fender  chains, 
etc.,  is  of  course  done  by  motors  under 
remote  control,  as  will  be  explained  later. 

To  give  an  idea  of  the  number  and  sizes 
of  the  motors  to  be  controlled  in  operating 
the  lock  machinery,  the  table  is  inter- esting. 

There  are  many  motors  not  included 
below,  as,  for  instance,  those  for  the 
spillway  gates,  for  the  hand  rails  on  the 
mitering  gates  of  the  locks  ami  for  the 
sump  (that  is,  lock  draining)  pumps. 

An  Electri- 
cally Operated 

50  Foot  Float- 
well  Index 

Motors 
each 

Machine 
.,,,,1  11    r 

Nun, 
icr  of  \ ,,,.„ 

Total 

Horse 
Machines  and  Operation 

Gatun 

Peel 

\1 

Mira 

Miter  gate,  moving,  each  loaf   

1  25 

1     7 
1   70 

1    l 

l    10 

1      7 
l  25 
1-  7 

40 
20 

16 

16 

56 

60 

6 
4 

24 

12 
16 

16 
24 

20 
G 
4 

14 
16 
16 

36 

6 

160 

16 

18 

IS 
116 
120 

IS 

12 

IVn.lcr  chain]  ..pi-rat  i'm  xalv'o. Rising  stem  gate  valve   
24 

1640 

Auxiliary  culvert  valve   
Totals   218 122 500 



1236 POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

LOCATION    AND    OPERATION    OF    LOCK 

MACHINERY 

For  the  purpose  of  operation  the  ma- 
chinery was  placed  below  the  coping  of 

the  lock  walls,  thus  affording  a  clear 
space  for  maneuvering  ships  and  also 

protecting  the  apparatus  from  the  weath- 
er without  erecting  numerous  houses. 

The  mitering  gates  consist  of  two  mass- 
ive leaves  pivoted  on  the  lock  walls 

which  operate  independently  of  each 
other.  A  pair  of  gates  is  located  where 
each  change  of  level  in  the  canal  occurs 
and  divides  the  locks  into  1,000  feet  long 
chambers.  In  addition  to  these  gates  at 
the  lake  and  ocean  ends  are  duplicate 
pairs  of  gates  used  as  guard  gates.  To 
handle  the  vessels  of  various  sizes  with 

the  minimum  use  of  water,  mitering  gates 
of   the  same   description  as  those 

»  described    have    been    installed
, 

dividing  the   1,000  feet  locks 
into    compartments.      When 

the     mitering     gates     are 
closed  they  are,  it  might 

be    said,    clamped    in 
this    position   by    a 

device     called     a 
miter    forcing 
machine. 

Chain   fen- 
ders     are 

stretched 

across  the  canal  in  front  of  all  mitering 
gates  which  can  be  exposed  to  the  upper 
lock  level  and  also  in  front  of  the  guard 
gates  at  the  lower  end.  These  chains  are 
maintained  in  a  taut  position  when  the 
gates  behind  are  closed  and  are  lowered 
when  the  gates  are  opened  for  the  pass- 

age of  a  ship.  The  chains  are  raised  and 
lowered  by  a  method  very  much  the  same 
as  that  followed  in  the  working  of  hy- 

draulic elevators,  with  the  additional 
features  that  if  a  ship  approaches  the 
gates  at  a  dangerous  speed  and  rams 
into  the  chain,  the  chain  is  paid  out  in 
such  a  way  as  to  gradually  stop  the  boat 
before  it  reaches  the  gates. 

The  filling  and  emptying  of  the  locks 
is  accomplished  by  three  culverts,  one  in 
the  middle  wall  and  one  in  each  side  wall, 
the  flow  of  the  water  being  controlled  by 
rising  stem  valves.  These  are 
placed  at  points  opposite  each 
end  of  each  lock  so  that  the 
culvert  can  be  shut  off  at 

any  desired  point  for  fill- 
ing a  lock  with  water 

from  above,  or  up- 
stream, or  for  empty- 

ing it  by  allowing  it 
to  flow  out  and 
down  to  the  next 

lock.  These  ris- 
ing stem  valves 

are  installed  in 

f^lte      View  Under  the  Miraflores  Lock 

Skiff-  Control  Board  Showing  the 
IitWJ*  Intricacies  of  the  Inter- 
liVyPI^-lMk  locking  System 

1  'i 
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pairs  and  there .  are 
duplicates  of  each  pair. 
At  the  upper  end  of 
each  set  of  locks,  there 
are  two  valves  in  the 

side  walls  for  regulat- 
ing the  height  of  the 

water  between  the  up- 
per gate  and  the  upper 

guard  gate. 

REASONS  FOR  USING 

THE  CONTROL 

SYSTEM   ADOPTED 

As  the  flight  of  locks 
at  Gatun,  foi  example, 
extends  for  a  length 
of  approximately  6,200 
feet,  and  the  principal 
operating  machines  are 
distributed  over  a  dis- 

tance of  about  4,000 
feet,  it  can  be  readily 
seen  that  a  system 
of  central  mechanical 
transmission  for  the 
control  of  the  works 
and  machines  would 

not  only  be  exceedingly 
cumbersome  but  well- 
nigh  impossible;  and  to 
control  separately  and 

mean  a  large  operating  force  of  men  dis- 
tributed practically  along  the  full  length 

of  the  locks  which  has  proved  to  be  the 
invariable  case  in  the  past  before  such  a 
wonderful  system  as  that  in  use  on  the 
Panama  Canal  was  devised.  Moreover, 
such  a  force  would  be  difficult  to  co-Ordi- 
nate  into  an  efficient  operating  unit.  The 
situation  therefore  resolved  itself  into  the 

centralized  electrical  control,  which  re- 
duces the  number  of  operators,  operating 

expense  and  liability  to  accidents.  To 

accomplish  this  system  of  control,  a  con- 
trol board  for  each  lock  was  constructed 

which  permits  of  all  the  control  switches 
at  each  particular  point  being  interlocked, 

thus  minimizing  if  not  entirely  prevent- 
ing the  errors  of  human  manipulation. 

The   control   boards   are    installed    in 

to  whose  Ingenuity  and  Resourcefulness  is  Due 
One  of  the  Most  Wonderful  Electrical  Operat- 

ing and  Control  Systems  ever  Devised 

locally    would 

control  houses  located 
on  the  middle  walls  at 

points  which  afford 
the  best  view  of  the 

locks,  although  this 
view  is  not  in  the 
least  the  main  source 
of  information  as  to 

the  position  of  the 
gates  or  other  appa- 

ratus for  all  the  con- 
trol boards  are  pro- 

vided with  electrical 

indicators.  The  con- 
trol boards  are,  in 

reality,  approximately 

operating  miniatures 
of  the  locks  them- 

selves, and  are  ar- 

ranged with  indicat- 
ing devices  which  will 

always  show  the  posi- 
tion of  valves,  lock 

gates,  chains  and 
water  levels  in  the 

various  lock  cham- 

bers; and  with  the  ex- 
ception of  such  ma- 

chines as  need  only 

an  "open"  or  "closed" 
indication,  the  indi- 

cators will  register  synchronously  with 
the  movement  of  the  lock  machinery. 
The  indicators  on  the  Panama  control 
boards  were  developed  especially  for  the 
undertaking,  and  show  accurately  and 
synchronously  every  movement  of  the 
machinery  to  which  they  are  connected 
whether  in  the  extremes  of  travel  or  at 

any  intermediate  point. 
The  water  level  indicators  on  the  con- 

trol boards  are  exceedingly  accurate  and 
have  been  set  up  with  much  detail  into 
which  it  is  not  necessary  to  go  here.  The 
specifications  covering  the  water  level 
indication  required  an  accuracy  of  1  20 
of  a  foot  or  of  1  10  of  one  per  cent  in 
actual  water  level.  For  water  level  in- 

dication, wells  36  inches  square  set  in  the 
lock  walls,  with  communication  to  the 

lock  hy  a  small  opening  at  the  hot  torn  to 
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lessen  the  effect  of  surges,  contain  a 
welded  steel  box  float,  30  inches  square  by 

nine  inches  deep.  A  non-slipping  phos- 
phor bronze  belt  transmits  the  movement 

of  the  float  to  a  sheave  fitted  with  pins 
on  the  transmitter  mechanism,  the  pins 
in  their  turn  registering  with  holes 
punched  in  the  belt.  These  indications 
are  then  transmitted  electrically  to  the 
respective  indicators  on  the  control 
board. 

The  position  of  the  miter  forcing  ma- 
chine which  clamps  the  mitering  gates 

is  not  given  by  synchronous  indicators, 
but  its  open  and  closed  positions  are 
shown  by  red  and  green  lights  and  by  a 
mechanical  indicator  on  the  control 

board  representing  the  machine. 

INTERLOCKING    SYSTEM 

'  The  interlocking  system  is  very  effect- 
ive and  is  arranged  with  a  view  to  mak- 

ing it  necessary  for  the  operator  to  manip- 
ulate the  handles  of  the  control  switches 

in  a  certain  order  and  also  to  prevent 
interference  with  each  other  on  the  part 
of  operators  in  control  of  the  different 
channels.  The  control  switches  are  pro- 

vided with  interlocks  placed  in  two  verti- 
cal racks  under  each  edge  of  the  control 

board  and  some  distance  below.  The 

interlocks  prevent  the  chain  fender  de- 
scribed before  from  being  lowered  until 

the  adjacent  mitering  gates  have  been 
opened ;  they  also  prevent  the  gates  being 
opened  until  the  chain  is  in  raised  posi- 

tion. Or  again,  by  this  same  means,  the 
miter  forcing  machine  cannot  be  operated 
to  lock  the  ends  of  the  gates  until  they  are 
actually  closed.  In  the  same  way  the 
rising  stem  valves  of  the  side  wall,  next 
above  or  below  a  miter  gate  must  be 
closed  while  the  miter  forcing  machine  is 
open.  This  means  that  the  valves  either 
above  or  below  the  gate  must  remain 
closed  until  the  gate  itself  is  closed,  thus 
preventing  the  operator  from  creating  a 
current  of  water  around  the  gates  while 
they  are  open,  or  being  moved  in  the 
opening  or  closing. 

This    wonderful    interlocking    system 

prevents  carelessness,  .jams  and  blunders 
of  any  description.  It  also  controls  the 
compartment  locks  by  means  of  which 
waste  of  water  is  prevented  when  a  small 
vessel  is  being  passed  through. 

Such  in  brief  is  a  general  description  of 
the  central  controlling  works  of  the 
Panama  Canal,  all  electrically  operated, 
and  for  the  successful  installment  of  the 

electrical  system  of  which  .  too  much 
praise  and  credit  cannot  be  paid  Mr. 
Edward  Schildhauer  and  his  associates 
and  to  the  General  Electric  Company 
which  built  the  machinery. 

SPECIAL    CLIMATIC    REQUIREMENTS 

It  may  be  added  that  to  withstand  the 
humid  atmosphere  of  the  Isthmus,  every 
insulated  part,  such  as  solenoid,  relay, 
circuit  breaker  and  other  coils  was  im- 

pregnated with  non-hygroscopic  com- 
pounds. All  small  parts  were  made 

either  of  brass,  copper  Monel  metal, 
bronze  or  of  sherardized  iron  or  steel. 
Mica  or  treated  asbestos  lumber  were 

used  largely  in  place  of  fiber  or  wood.  A 
few  statistics,  by  way  of  conclusion,  may 
not  be  out  of  order. 

The  combined  weight  of  the  centralized 
control  boards  for  Gatun,  Pedro  Miguel 
and  Miraflores  is  about  39  tons.  In  their 

construction  there  is  employed  more 
than  2^4  miles  of  interlocking  rod;  about 

six  million  feet  of  control  leads — made  up 
in  five  and  eight  conductor  cables;  732 
indicator  motors  and  464  control  switches. 

PRISONERS  TO  USE  TELEPHONES 

A  new  telephone  system  is  being  in- 
stalled in  the  Western  Penitentiary  by 

Warden  John  Francies.  Scattered  all 
through  the  prison  yard,  in  the  shops  and 

on  the  front  lawn  are  weatherproof  tele- 
phone boxes.  Instead  of  the  men  at  work 

going  for  tools,  they  call  from  one  of  these 
boxes  and  the  articles  are  sent  to  them. 

Three  boxes  have  been  placed  on  the  out- 
side for  the  men  who  take  care  of  the 

lawn  and  grounds.  In  case  a  call  is  from 
the  office,  a  light  shows  on  the  boxes. 
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Plowing  a  Trench  between  Baltimore  and  Washington 

LAYING  LONG-DISTANCE  WIRES 
UNDERGROUND 

After  the  severe  sleet  storm  of  March 

4,  1909,  which  completely  cut  off  Wash- 
ington, D.  C.  from  the  outside  world 

during  President  Taft's  inauguration, 
steps  were  taken,  says  "The  Trans- 

mitter" to  make  this  isolation  of  the 

nation's  capital  never  again  possible  by 
even  the  worst  weather  conditions. 

Already  telephone  and  telegraph  cables 
had  been  laid  in  underground  conduit 
from  New  York  to  Philadelphia  and 

thence  to  Wilmington.  From  Wilming- 
ton to  Washington  is  94  miles  and  in 

digging  the  long  ditch  the  plow  was 
employed  to  loosen  the  soil  and  save  the 

men  the  labor  of  picking.  The  accom- 
panying picture  shows  a  mule  and  a 

horse  hitched  up  tandem  to  a  ditch  plow. 
The  mule  was  always  placed  in  the  lead 
because  he  worked  more  intelligently. 

Creosoted  wood  pipe  was  placed  in  the 
ditch  to  contain  the  cable,  which  is  made 
up  of  74  pairs  of  various  sizes.  Over  these 

wires  it  is  possible  to  carry  on  99  tele- 
phone conversations  and  to  send  296 

telegraph  messages  all  at  the  same  time. 

"  GOLD-FILLED  " 

The  term  "gold-filled"  has  misled 
many  persons.  They  hold  the  idea  that 

in,  say,  the  case  of  a  "gold-filled"  watch, 
the  metal  is  in  some  mysterious  way  im- 

pregnated with  gold.  As  a  matter  of  fact, 
gold  filling  consists  in  the  employment  of 
two  sheets  of  gold  between  which  is 
placed  a  section  of  solder  heated  base 
metal. 

This  metallic  sandwich  is  now  heated 

and  pressed  so  that  the  three  parts  are 
welded  into  a  homogeneous  whole,  with 
the  gold  outside. 

EMPEROR    OF    JAPAN    HAS    AD- 
VANCED IDEAS 

Contrary  to  the  precedents  established 
by  the  former  emperors  of  Japan,  the 
present  ruler,  Yoshihito,  is  entirely 
modem  in  all  of  his  ideas  relating  to 
his  home.  The  present  Emperor  lias 

equipped  the  Imperial  Palace  through- 
out with  electric  lights;  he  takes  a  decided 

interest  in  amateur  photography,  and  has 
shown  modern  tendencies  in  many  other 
ways. 
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SOME  INTERESTING  LIGHTHOUSES 
Some  of  the  modern  lighthouses  which 

have  been  erected  along  the  coast  in 
France  and  other  countries  have  now 

been  brought  to  such  perfection  that  they 
will  send  a  beam  for  50  or  60  miles  out  at 

sea,  and  in  a  few  of  the  largest  lighthouses 
this  beam  gives  as  much  as  three  billion 
candlepower;  for  instance,  in  the  La 
Coubre  lighthouse  erected  on  the  At- 

lantic in  the 

region  of  Bor 
deaux  or  the 
newer  one  a 

Virgin  island, 
the  highest  in 
the  world  (230 
feet)  at  the 
entrance  of 
the  Channel. 
Both  of  these 

use  a  power- 
ful electric  arc 

lamp  which  is 
surrounded 

by  sets  of 
lenses. 

One  of  the 

pictures  shows 
the    Kennery 

light  in  India,  indicating  the  method 
of  mounting  the  great  lenses  around  the 
central  light.  The  table  carrying  the 
lenses  is  made  to  revolve  bodily  by  means 
of  a  suitable  motor  device,  so  that  in  each 
revolution  there  are  sent  several  beams; 
that  is,  one  from  each  lens,  and  mariners 
know  from  the  speed  and  the  number  of 
flashes  what  lighthouse  they  are  ap- 

proaching. In  this  case  the  light 
is  given  by  an  incandescent  mantle 
with  reflector,  using  oil  vapor, 
which  is  a  rival  of  electric  light  in 
this  field,  especially  where  it  is  not 
convenient  to  set  up  electric 
machines  for  giving  the  current. 
Electric  light  is,  however,  used  in 
the  great  Hantsholm  lighthouse 
in  Denmark  which  is  situated  in 

the  Skager  Rak  at  the  northwest 
coast  of  Jutland,  this  point  being 
a  dangerous  one  for  mariners  on 
account  of  bad  weather,  and 

heavy  seas.  Ships  in  great  num- 
bers pass  this  point  in  going  from 

the  North  to  the  Baltic  Sea. 
The   set   of   lenses   is    quite    a 

complicated  one,   and  the  whole 
is  mounted   on  a  platform  so  as 

to  rotate  bodily  around  the  cen- 
tral arc  lamp  and  thus  produce  a 

succession  of  flashes.    At  one  side 

will  be  seen  the  powerful  arc  lamp 

with  its  regulating  mech- 
anism,   which     is     here 

removed  from  its   posi- 
tion   inside    the    lenses. 

It  is  naturally  a  difficult 
matter   to   rotate    such 

a    heavy    body    as    the 
platform  with  the  lenses. 
Here  it  is  mounted  on  a 
set  of  rollers    so   as   to 

turn  around,  but  in  other 
cases    the     problem     is 

Lantern  of  the  Hantsholm  Light 
in  Denmark  in  which  the  Lamp  is 
an  Electric  Arc 
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solved  by  using  a  ring  shaped  float 
under  the  table  and  this  is  made  to 
float  in  a  circular  mercury  trough  so  that 
the  mercury  takes  all  the  weight  of  the 
table  and  allows  it  to  turn  with  very 
little  friction. 

Showing  Um  In- terior   Construction 

;;V,  O  ,  'f^~'.\  •      >?    of  the  Beaohv  Head Lighthouse  in   Bug* 

land   and    the   Ar- 
nngement    of    tho 

Lenses 
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A  DISPATCH  CARRYING  BOMB 

A  French  aviator,  M.  Fugairon,  has 
just  invented  a  device  for  providing 
rapid  communication  between  an  airship 
and  the  army  to  which  it  belongs.  The 

name  bomb,  however,  although  it  indi- 
cates the  shape  and  appearance  of  the 

dispatch  bearing  projectile,  is  somewhat 

misleading,  as  the  so-called  "bomb"  or 
aero-tube  is  perfectly  harmless.  It  con- 

sists of  a  shell  of  aluminum  having  one 
end  filled  with  lead,  the  purpose  of 
which  is  to  cause  it  to  fall  always  with  its 
point  to  the  earth.  Two  partitions  are 
fitted  within  the  shell,  one  immediately 
above  the  lead  and  the  other  at  the  upper 
end,  the  latter  being  capped  by  a  cover 
of  special  design.  There  is  thus  formed  a 
watertight  chamber  into  which  the  dis- 

patch is  pushed.  Through  the  point 
projects  a  spindle  which,  by  means  of 
various  levers  and  springs,  is  made  to  set 

■Vrtwto  y  ♦  t  ̂̂   "  JSBk 

'1 

Dropping  a  Dispatch  Carrying  Bomb  from  an 
Aeroplane.  On  Striking  the  Earth  a  Charge  of 
Bengal  Fire  is  Ignited  Which  Burns  for  a  Long 
Time  and   Serves  to  Locate   the  Bomb 

off  a  percussion  cap  which  fires  a 
fuse  connecting  with  a  cup  which 
contains  Bengal  fire.  The  amount 
of  this  is  such  that  it  will  burn  for 

a  time  long  enough  to  enable  a  man 
to  reach  it  from  a  distance  of  350 

yards. 

PROTECTION   FROM   X-RAY 
BURNS 

It  is  well  known  that  persons  who  are 

constantly  using  the  X-rays,  or  even 
those  undergoing  protracted  treatment 

by  this  method,  are  subject  to  so-called 
burns  which  are  sometimes  very  serious, 
especially  when  the  internal  tissues  are 
attacked.  In  a  recent  note  to  the  French 

Academy  of  Sciences,  M.  Maxine  Menard 
describes  a  screen  and  a  glove,  which 
when  used  together  have  been  found  to 
give  protection  both  to  the  patient  and  to 
the  operator.  The  screen  is  composed  of 
three  panels  filled  on  the  inside  with  sheet 
lead  of  not  less  than  four  millimeters  (a 
little  more  than  an  eighth  of  an  inch)  in 
thickness.  The  panels  are  fitted  on  a  base 
in  such  a  way  as  to  form  an  open  triangle, 
inside  of  which  is  placed  the  subject  to  be 
examined,  as  well  as  the  Crookes  tube. 
The  central  panel  is  divided  into  three 

parts — the  fluorescent  screen,  a  movable 
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lead  screen,  and  a  fixed  lead  screen.  The 
movement  of  the  fluorescent  screen  is 

effected  by  means  of  counterweights. 
Similarly  the  movable  leaden  screen 
may  be  moved  with  the  fluorescent  screen 
or  separated  from  it. 

The  gloves  are  made  of  rubber  tissue 
into  the  material  of  which  are  incorporat- 

ed the  salts  of  some  heavy  metal — lead 
being  as  satisfactory  as  any.  The  mate- 

rial of  the  gloves  should  have  a  thickness 
of  four  millimeters,  and  should  contain  a 

Testing  for  Color  Blindness 
with  the   New  Drys- 

dale  Apparatus 

spectrum  and  a  pure  white  light  in 
addition.  The  white  and  colored  lights 
are  definitely  separated  by  an  angle  of 
the  prism,  and  the  color  patches  can 
each  be  changed  from  red  through  to 
violet  by  turning  a  milled  edge.  The 
illumination  can  be  delicately  graded, 
and,  automatically,  this  instrument  will 
discover  where  the  color  sense  of  the  eye 
is  faulty.  Dr.  Drysdale  calls  his  instru- 

ment the  Chromoptometer. 
The  photograph  shows  Dr.   Drysdale 

* 

sufficient  quantity  of  the  salts  to  make 
each  square  centimeter  weigh  not  less 
than  one  and  eight  tenths  grams,  which 
is  about  four  tenths  of  an  ounce  per 
square  inch.  Equipped  in  this  way  both 

operator  and  patient  are  perfectly  pro- 
tected against  the  strongest  rays. 

A  TEST  FOR  COLOR  BLINDNESS 

An  instrument  to  be  welcomed  by 
mariners,  engine  drivers  and  all  who  have 
to  deal  with  colors,  has  been  invented 
by  Dr.  C.  V.  Drysdale,  of  London, 
England.  The  instrument  consists  of  a 
bent  tube  midway  in  which  is  placed  a 
prism,  which  refracts  the  colors  of  the 

testing  a  lady's  eyes.  Three  distinct 
though  connected  faculties  are  gauged; 

viz.,  the  ability  to  name  colors,  sensi- 
tiveness to  various  colors  and  the  power 

of  discrimination  between  nearly  similar 
colors. 

LOSS  OF  THE  SENSE  OF  COLOR 
The  human  eye,  although  trained 

distinguish  colors,  may,  by  want  of  use, 
forget  how  to  distinguish  them.  The 
unique  experience  of  Dr.  Hartley,  a 
Fellow  of  the  Royal  Society,  London, 
establishes  the  fact  that  color  can  ho 
forgotten,  as  well  as  learned,  by  human 

sight. 
This  gentleman,  in  order  to  save  i In- 

sight of  one,  perhaps  o\  both  eyes,  when 
one  was  injured,  voluntarily  immured 
himself  in  a  room  made  totally  dark,  for 
several    months.      The    fortitude    that 
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enabled  him  to  adopt  this  course,  and  the 
ingenuity  whereby  he  preserved  his 
health  and  faculties  in  this,  the  most 
mentally  and  physically  depressing  of  all 
forms  of  imprisonment,  are  sufficiently 
remarkable;  but  Doctor  Hartley  also 
kept  an  accurate  record  of  his  impressions 
when  he  at  last  looked  again  upon  the 
light,  after  the  supreme  moment  when  he 
satisfied  himself  that  he  was  not  blind. 

He  found  that  in  the  nine  months' 
darkness,  his  eyes  had  lost  all  sense  of 
color.  The  world  was  black,  white,  and 
gray.  His  eyes  had  also  lost  the  sense  of 
distance.  His  brain  interpreted  the 
picture  wrongly.  His  hand  did  not  touch 
the  object  meant  to  be  grasped.  Practice 
soon  remedied  the  last  induced  defect  of 

sight.  Experiments  with  skeins  of  various- 
ly colored  wools  in  the  presence  of  one 

who  had  normal  color  vision  restored  the 
first.    

PRODUCING  HIGH  TEMPER- 
ATURES 

The  electric  furnace  makes  the  pro- 
duction   and    utilization    of    very    high 

temperatures  as  easy  as  the  operation  of 
an  electric  motor.  The  illustrations  show 

two  types,  the  one  at  which  the  operator 
is  at  work  being  capable  of  giving  a 

temperature  of  2000°  F.,  while  in  the 
other,  used  for  very  high  melting  tem- 

peratures and  experimental  work,  a  tem- 

perature of  3600°  F.  is  obtainable.  By 
way  of  comparison  it  may  be  stated  that 

Very  High  Temperature   Work  this  Furnace   Pro- 

vides a  Temperature  of  3600°  '. 

Electric    Furnace    for    Experimental    Work,    Giving    a 

Temperature  of  2000°  F. 

the  temperature  of  the  crater  of  an  arc 

lamp  is  approximately  6300°  F.  and  the 
melting  point  of  platinum  is  considered 

to  be  3200°  F. In  the  furnace  shown  in  operation,  the 

heating  conductors  are  heavy  nickel- 
chronium  wire  having  the  shape  of  a  hair 
pin.  These  are  placed  entirely  around  the 
top,  sides  and  bottom  of  the  furnace 
chamber,  which  is  lined  with  special  fire 

brick,  the  closed  end  of  the  "hair  pins" 
being  at  the  front  of  the  furnace  and 
electrical  connection  being  made  when 
the  units  are  thrust  in  place.  In  the  very 
high  temperature  furnace  two  piles  of 
flat  carbon  plates  are  employed,  one  pile 
on  each  side  of  the  chamber. 

The  application  of  the  electric  furnace 
covers  many  fields,  such  as  enameling 
watch  dials,  hardening  steel,  tempering 
tools  and  dies,  aiding  in  food  analysis 
in  laboratories,  testing  minerals  at  mines, 
etc. 
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The  Japanese  make  very  good  u 
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Coasting  down  the  mountain  sides  of  Switzerland  is  thrilling  sport.     All  need  to  lean  far  inward  when  negotiating 
a  sharp  turn. 

When  other  people  shiver  in  overcoats  there  are  always  some  hardy  ones  who  will  take  a  dip  in  the  ocean  even 

in  mid-winter.  These  young  ladies  are  warming  up  with  the  medicine  ball  after  a  December  plunge,  at  Brighton 
Beach,  Long  Island. 
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One  of  the  most  successful  life  saving  suits  for  use  at  sea  is  that  invented  by  a  Mr.  Raschke,  who  recently  demon 
strated  it  by  jumping  overboard  from  a  vessel  on  the  Thames  River,  right  in  the  shadow  of  the  House  of  Parliament, 
London,  England,  to  prove  how  easily  the  wearer  of  one  of  these  suits  can  keep  afiot.t.  The  suit  is  of  specially  made 
goods,  which  is  put  over  a  belt  around  the  body.  A  cap  protects  the  head  and  ears.  To  assist  in  getting  about  in 
the  water,  a  paddle,  which  can  be  taken  to  pieces  in  a  second,  and  put  into  working  order  in  the  same  length  ol  time, 
is  carried. 
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Hydro-aeroboat,  just  perfected  by  Orville  Wright.  It  is  an  improvement  over  the  hydro-aeroplane,  since  it  is 
capable  of  attaining  great  speed  on  the  surface  of  the  water  and  rising  into  the  air  all  within  a  distance  of  less  than  200 
feet.     The  boat  is  modeled  somewhat  after  the  shape  of  a  whale. 

Engine  No.  26  of  the  C.  B.  C.  R.  R.  grew  tired 
of  hauling  freight  trains.  Left  in  the  yards  at 
Huntington,  Ind.,  the  engine  started  itself,  appar- 

ently, ran  off  the  end  of  a  spur,  crossed  Jefferson 

Street,  and  backed  into  Wm.  Maynes'  grocery. 
Its  tender  dropped  into  the  basement  while  its 

was  poked  across  sidewalk. 
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Joe  Tinker  signing  up  with  the  Federal  League.  On  his  left  is  Charles  Weeghman,  president  of  the  Chicago 
Federals,  and  on  his  right,  W.  M.  Walker.  By  the  laws  of  organized  baseball,  Tinker  is  the  property  of  the  Brooklyn 
Nationals.     His  desertion  to  a  league  outside  the  fold  is  expected  to  participate  a  bitter  baseball  war. 

Hugo  C.  Gibson,  the  well  known  automobile  engineer,  has  brought  out  a  novel  two  wheeled  vehicle  called  the 

"  Autoped,"  resembling  a  huge  roller  skate.  It  is  driven  by  a  small  gasoline  engine,  and  the  whole  device  Weighs  40 
pounds. 
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Interior  of  the  hall  in  Calumet,  Mich.,  scene  of  the  fatal  panic  which  resulted  from  the  false  alarm  of  fire  —  taken 
shortly  after  the  disaster. 

Branding  a  steer  on  a  ranch  in  Patagonia,  a  few  miles  north  of  Punta  Arenas,  the  southernmost  city  in  the  world. 
This  beef  can  be  shipped  to  the  United  States  and  sold,  at  a  profit,  cheaper  than  domestic  beef.  Beef  from  this  cold 
country  keeps  much  better  than  that  from  warm  climates;  Panamaian  beef,  for  instance,  must  be  eaten  the  day  it 
is  killed. 
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In-door  golf  is  a  sport  rapidly  gaining  favor  at  the  big  athletic  clubs.  This  group  shows  a  player  driving  and 
also  the  odd  curtain  hung  at  the  back  of  the  cage.  The  ball  striking  in  certain  sections  of  this  curtain  denotes  a  cer- 

tain length  and  direction  of  drive,  if  it  had  been  in  the  open. 

Tree  moulds  of  Hawaii.  Ages  ago  the  lava  flowing  from  Kilauea  surrounded  the  coconut  palms  to  a  height  of 
many  feet.  The  stream  of  lava  flowing  on  left  a  large  amount  stuck  to  the  trees.  This  cooled  into  moulds,  which  latei 
partially  disintegrated  and  became  covered  with  the  foliage  of  growing  vegetation  like  giant  toadstools  covered  with 
verdure. 
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The  Solomon  Is- 
land Gourd  or  Gau- 

da  Bean  is  as  fine 
to  eat  as  asparagus. 

It  grows  to  a  height 
of  six  feet  under 

proper  climatic  con- ditions. 

m 

Among  ferries  and  boats  the  world  over  none  is  more  novel  than  that  used  frequently  on  the  Upper  Tigris  River 

in  Turkey  —  nothing  but  an  inflated  sheep  skin,  upon  which  the  Turk  floats  upon  the  water  in  safety  and  comfort. 
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Members  of  the  St.  George  Field  Club  playing  soccer  football  on  Manhattan  Field,  New  York,  on  Christmas 

day,  when  two  picked  teams  played  their  first  match  game.  The  girls  furnished  the  spectators  with  plenty  of  excite- 
ment by  their  speedy  playing  and  battled  through  two  fifteen  minute  halves  to  a  1  to  1  tie. 

A  new  telephone  cable  has  been  laid  between  England  and  Ireland  at  a  cost  of  $380,000. 
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A  partial  view  of  the  shore  front  at  Sea  Bright,  N.  J.,  after  the  furious  waves,  during  the  storm  of  Jan.  3d  and  4th, 
had  battered  the  homes  of  the  wealthy  as  well  as  the  homes  of  the  humble  fisherfolk  into  kindling  wood.  The 
wreckage  strewn  on  the  shore  is  all  that  remains  of  the  once  celebrated  Octagon  Hotel,  the  foremost  of  the  hostelries 
there.     The  damage  at  Sea  Bright  amounted  to  about  $2,000,000. 

A  view  of  the  five  submarines  at  anchor  at  the  new  concrete  docks  at  Colon,  waiting  to  pass  through  the  canal  to 
the  Pacific  entrance.  These  submarines  arrived  recently  from  Guantanamo,  Cuba.  They  came  down  under  their 

own  power,  accompanied  by  a  collier  and  the  Monitor  "Montauk."  The  submarines  will  be  used  in  the  defense  at 
the  Pacific  entrance  to  the  canal.     This  is  the  first  time  on  record  that  submarines  have  made  such  a  long  sea  tojaga. 
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Disabled  U.  S.  Battleship,  Vermont,  in 
drydock,  showing  the  starboard  propeller 
extending  about  fifteen  feet  further  than 
the  port  propeller.  This  caused  a  bad 
leak,  at  the  point  where  the  water  is  here 
shown  running  out,  resulting  in  a  hurried 
wireless  call  for  help. 

This  tunnel  borer  eats  its  way  through 
rock  like  a  giant  mechanical  mole.  A  huge 
steel  engine,  eighteen  feet  long  is  equipped 
with  fifteen  powerful  rock  cutting  pneu- 

matic hammers  which  strike  1,030  blows 
per  minute,  with  25  pound  hammers.  It 
goes  tearing  through  a  rock  like  an  excited 
terrier  digging  his  way  under  the  corner 
of  a  rodent  infested  barn.  A  revolving 
disk,  eight  feet  in  diameter,  carries  the 
hammers  up  to  the  surface  attacked  and 
keeps  them  up  to  their  work.  The  machine 
is  so  constructed  that  the  cutting  tools 
work  only  when  they  are  up  against  the 
rock,  each  tool  being  cut  off  automatically 
when  its  share  of  the  work  is  done,  allow- 

ing those  with  harder  work  to  do  to  catch 

PHOTOPRESS,    LONDON,    E.    C. 

A  successful  attempt  made  in  England  to  drive  a 
barge  by  means  of  an  air  propeller.  A  speed  of  five 
miles  an  hour  was  obtained.  Amongst  others  inter- 

ested was  an  old  barge  horse. 
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Lord  Lytton,  grandson  of  the  novelist  Bulwer  Lytton, 
one  of  the  finest  international  skaters  at  Wengen,  England. 

Have  you  a  pocket  in  your  skirt? 
They  are  all  the  go  now.  This  young 
woman  who  advocates  it  declares  she 

got  the  idea  from  her  small  brother. 

Mayor  John  P.  Mitchell  of  New 
York  throwing  in  the  switch  to  fire 
the  blast  for  breaking  away  the  last 
barrier  in  the  Ashokan  aqueduct. 

This  picture  was  taken  470  feet  below 
the  surface. 
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Irwin  Maxwell 

Gregg  and  Grace 
Margaret  Knoll,  the 
first  couple  to  be 
married  under  Wis- 

consin's eugenic  law 
which  requires  that 
every  man  and 

woman  entering  mat- 
rimony must  have  a 

physician's  certificate 
of  good  health.  Mr. 
Gregg  is  a  director 
at  the  Milwaukee 
Y.  M.  C.  A.  and  his 

wife  is  an  all-round 
athlete. 

Bicycle  with  wind  shield  in 
which  Berthet,  the  French 
racing  cyclist,  was  able  to  cover 

five-eighths  of  a  mile  in  I'm. 7  sec. 

Crowd  applying  for  jobs 
at  the  Ford  plant  in  Detroit, 
Mich.,  after  the  company 
had  announced  an  increase 

of  wages  to  practically 
double  the  usual  amount. 
Showing  Woodward  Ave. 
packed  for  a  block. 
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Gen.  Natera  and  Gen.  Ortega,  rebel  chiefs  who  figured  in  the  storming  of  Ojinaga,  conferring  with  Agent  Gray, 
who  carried  a  message  from  Major  McNamee,  officer  in  charge  of  the  United  States  border  patrol,  regarding  firing 
on  American  border. 

Nothing  is  left  undone  to  prevent  spread  of  small-pox  along  the  United  States  border,  from  the  Mexican  refuse 
Even  the  babies  are  vaccinated. 
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"Al"  Jennings,  the  ex-bandit  and  train  robber,  now 
seeking  to  I  e  governor  of  Oklahoma  on  the  Democratic 

ticket.  He  says:  "I'm  going  to  be  governor  of  my 
state  and  I'm  going  to  show  that  an  ex-train  robber  can 
'come  back.'  " 

PHOTO   BY  THE  INTERNATIONAL   NEWS   SER\ 

Trehawke  Davies,  first  woman  to  loop  the  loop  in 

aeroplane.  .    ■'. "'.„.' 

^b 

First  photograph 

of  Aviator  Beachey 

looping"  the  loop, 
over  the  San 
Francisco  Fair 
Grounds  on  Jan. 

4th.  It  was  taken 

by  E.  Carl  Wallen, 

in  Christofferson's machine.  By  the 
time  the  latter  had 
reached  the  proper 
altitude,  Beachey 
had  made  six  of 

las  loops  but  Wal- 
len managed  to 

snap  him  on  the 
seventh  and  last loop. 



The  Curs eof  The  Manama 

It  has  truthfully  been  said  that  the 
unconscious  motto  of  every  Central 

American  is,  "Never  do  to-day  what  you 
can  put  off  until  to-morrow."  However, 
instead  of  wasting  so  much  perfectly  good 
breath  on  so  many  utterly  idle  words,  he 
merely  extracts  the  thought,  and  says, 

"Manana"  which  means  simply,  to- 
morrow. And  every  Central  American 

town  is  a  living,  glaring  example  of  the 
Manana  habit.  It  is  not  necessary  to 
consider  the  poorly  paved  street,  the 
dirty,  naked  child  playing  in  the  gutter 
or    the    universally    depressed    currency 

the  Shadow  of 
the  Muttering  Izalco; 
a  Hydroelectric  Plant 
on  the  Banks  of  the 

Rio  Grande  (Salva- 
dor) 

system.  A  mere  observation  of  the 
inevitably  indolent  and  listless  attitude 
of  every  member  of  the  populace  one 
encounters  is  ample  evidence  to  carry 
complete  conviction  of  the  disastrous 
consequences  of  generations  of  practice 
of  the  habit. 

Yet  you  may  stroll  down  a  street  of 
any  typical  village  of  Mexico,  Guatemala, 
Salvador,  Honduras  or  Costa  Rica,  and 
your  gaze  must  almost  invariably  seek 
that  only  conflicting  element  in  an 
otherwise  ideal  picture  of  tropical  beaut  y 
— electric  wires  on  ungainly  poles. 

Quaint  Little  Electric  Plants  are   Springing  up  in  Con- 
stantly Increasing  Numbers.     This  One  in  Tlacotopec, 

Mexico,  is  Typical 
1261 
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Of  course  they  are  not  strung  with  the 

geometric  nicety  or  the  carefully  insu- 
lated and  insurance  inspected  neatness  of 

the  wires  of  Chicago,  New  York  or  San 

,     ̂ .        Francisco;  for  they  zig- The     only     Dis-  '  J        ° 
turbing  Element  in      zag     lazily     along     the 
an  Otherwise  Trop- 

ical Picture— Elec- 
tric Wires.  They 

Zigzag  Along  the 
Streets  and  Sag 
Wearily  Through 
the  Rank,  Fetid 

Jungles 

thatched  hut  you  would  find  that  they 

really  convey  as  much  usefulness  —  at 
least  we  will  say  as  much  relative  use- 

fulness —  as  the  imposing,  carefully  hid- 
den bus  bars  of  a  $300  a  month  swagger 

apartment. 

o 

* 

■<md 

Sometimes  the  Streets  are  Illuminated  by  the  Sputter- 
ing, Metropolitan  Glare  of  Arc  Lamps 

streets,     sag     wearily     through     rank, 
fetid  jungles,  careen  drunkenly  around 
bushes  of  banana  trees  and  coco  palms 

and    typify    at   each    new    and    amus- 
ing  vista    the    slipshod    character    and 

nature  of  the  people  who  make  use  of 
them.     Still,   they  perform  their  duty. 
If  you  were  to  follow  the  ragged,  rusty, 
sagging  wires  until  they  entered,  unin- 

sulated,   the     side     of    some    palmetto 

Electric  Washing  Machines  are  Not  in  Wide  Use  in 
Central  America 

It  is  hardly  necessary  to  mention  that 
such  late  developments  as  the  electric 
washing  machine,  the  electric  flatiron  or 
the  electric  percolator  have  not  come  into 
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widely  accepted  use ;  and  I  will  admit  that 
I  have  not  met  a  single  senorita  who 
confessed  to  the  use  of  an  electric  curler. 
But  the  immutable  fact  remains  that  to 

at  least  one  better  and  greater  money 
saving  use  the  electric  light  was  never 

put. 
In  the  rainy  season  —  a  period  of  the 

year  comparable  to  the  American  winter 
■ —  it  is  impossible  to  keep  clothing  proper- 

ly aired  and  dried  by  natural  means.  In 
an  unbelievably  short  time  it  becomes 
moldy  and  rots.  For  the  purpose  of 
keeping  a  closet  full  of  clothes  absolutely 
dry,  nothing  was  ever  invented  to  surpass 
a  constantly  burning  electric  lamp  bulb. 
The  Central  Americans  were  quick  to 
realize  this  fact,  and  as  a  consequence  you 
will  find,  even  in  the  homes  of  many  of  the 
poorer  class,  one  or  two  electric  lights 
installed. 

Even  in  those  places  where  the  machete 
serves  a  twofold  purpose,  a  means  of 
defense  and  an  agricultural  implement; 
where  plebian  automatically  becomes 
patrician  through  the  ownership  of  a 
sewing  machine;  where  the  face  of  an 

"Americano"  is  so  rarely  seen  as  to 
deserve  excited  comment, — in  such  places 
as  these  has  electricity  entered,  and  by 
all  apparent  signs  it  has  come  to  stay. 

No  up-to-date  plaza  dares  boast  of 
other  illumination  than  electrical,  which 
means,  happily,  that  it  is  no  longer 

necessary  for  you  to  trust  to  the  uncer- 
tain, untruthful  light  of  the  flickering 

oil  lamp  to  recognize  your  senorita  as  she 
passes  in  the  sluggish  stream  of  Latinic 

beauty.  Nor  do  lurking  idlers'  stilettos  as 
of  yore  spell  the  old  fear  to  the  nocturnal 
traveler  in  those  more  progressive  places 
where  the  streets  have  become  illumi- 

nated by  the  sputtering,  metropolitan 

glare  of  arcs  —  even  though  they  may 
have  been  resurrected  from  the  junk 
heap  of  some  American  city. 

Cheap  electricity  is  often  merely  a  mat- 
ter of  geography.  The  volcanic  peaks  of 

the  southern  Sierras  pierce  the  unhealthy 
lowlands  of  Central  America.  From  t  heir 

lofty    sources,     innumerable    mountain 

streams  pour  forth  the  power  of  the  snow- 
flake  to  constantly  increasing  numbers  of 

quaint  little  hydro-electric  stations  located 
in  the  foothills .  American ,  English ,  French 

or  German  genius  installs  fool-proof  dyna- 
mos; cheap  labor  suffices  to  attend  to 

them.  Result:  cheap  electricity.  Son- 
sonate,  Salvador-,  supplies  a  typical  illus- tration. 

On  the  banks  of  the  Rio  Grande  (you 
must  remember  there  are  scores  of  Rio 

Grandes  on  this  earth),  in  the  shadow 
of  the  glowering  and  ever  rumbling  Izalco, 
which  once,  so  it  is  related,  inundated  the 
countryside  with  lava  and  ashes,  is 
located  the  homely  shack  containing  the 

lusty  little  turbo-generators  which  supply 
Sonsonate  with  power.  There  is  nothing 
particularly  striking  in  this  statement 
or  in  the  appearance  or  presence  of  the 
generator  building  except  possibly  the 
amusing  thought  that  its  wheels  may  turn 
only  when  the  irrigation  ditch  which  it 
taps  is  not  being  used  for  agricultural 
purposes.  Luckily,  Salvadorian  farmers 
do  not  labor  during  the  night,  so  that 

Sonsonate  is  aglow  of  evenings  as  a  gen- 
eral rule. 

STEAM  FOR  THE  SOIL 

For  some  time  certain  growers  of 

tomatoes,  cucumbers,  and  similar  vege- 
tables for  the  London  market  have  been 

injecting  steam  into  the  soil  with  a  view 
to  destroying  certain  insects  and  slugs. 
It  is  reported  that  the  plan  works  very 
well  for  that  purpose,  but  the  operation 
brought  to  light  an  unexpected  fact; 

namely,  that  the  soil  thus  treated  in- 
creased greatly  in  fertility,  so  greatly,  in 

fact,  that  the  ordinary  amount  of  manure 
cannot  be  used  afterward. 

This  effect  has  been  explained  as  being 
due  to  the  sterilization  produced  by  the 
steam,  which  kills  the  phagocytes  or 
protozoa  which  in  ordinary  circumstances 
keep  down  the  number  of  bacteria  in  the 
soil  whose  operations  are  beneficent  in 
turning  organic  nitrogen  into  a  form 
suitable  for  plant  l\nx\. 
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ROAD    OF   A   TELEPHONE 
CALL 

The  chart  shown  on  the  opposite  page 

was  primarily  intended  for  the  informa- 
tion of  telephone  employees,  but  it  is  so 

simple  and  so  clear  that  it  is  entirely 
intelligible  to  the  lay  reader.  After 
tracing  the  path  of  a  telephone  call  in  any 
city  system  of  a  size  sufficient  to  make 
trunking  necessary;  after  considering 
that  the  line  shown  is  but  one  of  a  net- 

work of  thousands  which  in  the  exchanges 
are  woven  into  almost  solid  masses ;  when 
it  is  remembered  that  the  chart  shows  the 

general*  path  only  and  leaves  out  of 
consideration  all  the  hundred  and  one 

delicate  relays,  induction  coils,  keys, 

signal  lamps,  etc.,  it  is  difficult  to  com- 
prehend why  more  messages  do  not  go 

astray  as  they  pulsate  through  this 
labyrinth. 

This  chart,  first  elaborated  by  the 
Telephone  News  and  later  reproduced 
by  the  Transmitter,  through  whose  cour- 

tesy the  plate  was  obtained,  shows  the 
man  at  the  left  calling  the  woman  at  the 
right.  The  calling  circuit  connecting 
the  two  switchboards  is  not  shown  in 
the  chart. 

It  will  be  noted  that  two  types  of 
service  distribution  are  indicated  —  the 
aerial  and  the  interior  block  wiring.  The 
main  underground  conduit  (sometimes 
tenned  the  backbone)  and  the  smaller 

ducts  in  "laterals"  serving  the  immediate 
neighborhood  are  both  indicated.  Cable 
terminals,  manholes  (both  central  office 
and  other  types),  ring  wiring,  splicing 
and  duct  entrances  are  also  shown. 

THE    MYSTERIOUS    FERRYBOAT 

German  ingenuity  is  a  matter  of  prov- 
erb. Here  is  a  ferryboat  used  in  crossing 

the  Elbe,  near  Dresden.  There  arc  no 
oars,  no  poles,  no  engine,  and  there  is  no 
power  used  on  shore.  Yet  the  boat  skims 
rapidly  back  and  forth,  from  shore  to 

shore,  and  with  no  apparent  effort  what- 
ever. 

The  principle  of  its  operation  isas  simple 

as  it  is  ingenious.  A  hundred  odd  feet 
upstream,  parallel  to  the  path  taken  by 
the  ferryboat,  a  heavy  steel  cable  is 
suspended  from  bank  to  bank  and  several 
feet  below  the  surface  of  the  water. 

Along  the  cable  slides  a  pulley.  From  the 
pulley  another  cable  extends  to  the  boat. 
The  current  is  rather  swift  —  perhaps 
five  miles  per  hour. 

i 

~^.V:M. 

«*k,.2 
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From  one  bank,  the  boatman  pushes 
off.  With  a  swing  of  the  rudder  he  heads 
the  boat  upstream.  But  the  force  of  the 
current  tightens  the  line  between  the  boat 

and  the  cable,  and  it  commences  to  pick- 
up speed  for  the  opposite  shore.  All 

that  is  required  of  the  boatman  now  is 

to  hold  the  rudder  "hard  over"  so  that 
the  bow  of  the  boat  points  slightly  up- 
stream. 

These  conflicting  forces  push  the 
boat  across.  Quite  obviously,  on  the 

return  voyage,  he  puts  the  rudder  "hard 
over"  in  the  opposite  direction,  and  the 
same  result  is  gained,  and  he  beats  up 
against  the  stream  in  the  same  way  thai 
a  sailboat  beats  up  against  the  wind. 
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STEREOSCOPIC   VIEWS    OF    SUR- 
GICAL OPERATIONS 

There  is  not  a  surgeon  worthy  the 
name  nor  a  student  of  surgery  who  would 

not  travel  miles  to  see  an  operation  per- 
formed by  such  master  surgeons  as  the 

Mayos,  J.  B.  Murphy  or  F.  H.  Albee, 
famous  the  world  over  because  of  their 
skill. 

A  truly  wonderful  application  of  pho- 
tography, the  stereoscope  and  proper  light 

— the  device  being  called  the  "Stereo- 
Clinic" — enables  the  cross-roads  surgeon 
or  the  foreign  medical  missionary  to  bring 
to  his  help  from  ten  to  50  consecutive 
steps  in  the  technique  of  an  operation  as 
performed  by  such  noted  surgeons  as 
these. 

The  accompanying  illustration  shows 
the  outfit  in  use,  with  one  of  a  set  of  pic- 

tures in  the  stereoscope  holder.  A  lamp 
and  reflector  properly  illuminate  the 
views. 

The  physician   sits   in  his   office   and 

has  before  him  a  lecture  on  an  operation 
which  he  wishes  to  study.  As  he  reads 
the  lecture  he  follows,  step  by  step,  the 
whole  operation  with  as  much  satisfaction 
as  if  standing  at  the  operating  table. 
While  a  suspension  of  an  actual  operation 
at  any  point  might  be  dangerous,  the 
Stereo-Clinic  permits  the  examination  of 
any  particular  step  by  the  physician  as 
long  as  he  likes. 

The  noted  surgeon  Hugh  H.  Young 

says,  "If  anyone  studies  the  stereos  made 
of  my  operation  he  will  see  more  than  he 

can  by  witnessing  the  operation  itself." 

GERMAN  PROCESS  FOR  MAKING 
TUNGSTEN  FILAMENTS 

In  a  German  technical  journal,  M.  Ruff 
describes  the  manufacture  of  tungsten 

filaments  for  incandescent  lamps.  Metal- 
lic tungsten  is  obtained  generally  in  the 

form  of  a  very  fine  powder  which  is  diffi- 
cult to  agglomerate,  and  when  this  agglom- 

The  "Stereo-Clinic."    A  New  Method  of  Studying  Operations  of  Great  Surgeons,  Step  by  Step 
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Stereoscopic  View  Showing  a  Step  in  an  Operation  for  Tendon  Transplantation.     The  Skilled  Hand  Seen  at 
Work  is  That  of  the  Famous  Surgeon,  Robert  Jones  F.  R.  C.  S.,  Liverpool,  England 

eration  is  effected  the  metal  has  not 

sufficient  ductility  to  admit  of  drawing. 
To  transform  the  powder  of  tungsten, 

which  must  be  nearly  pure,  into  a  fila- 
ment sufficiently  supple  and  resistant, 

the  following  process  is  used. 
The  metallic  powder  is  first  strongly 

compressed  in  a  steel  mold  and  given  the 
form  of  a  bar,  which,  however,  is  very 

fragile  and  which  must  be  first  strength- 
ened by  annealing.  This  is  done  in  a 

tubular  furnace  at  very  high  temperature, 
the  heating  being  carried  on  in  a  blast  of 
hydrogen.  The  bars  are  then  submitted 

to  vitrification  at  a  temperature  of  2850° 
C.  in  an  electric  furnace,  on  coming  out  of 
which  they  have  a  crystalline  appearance. 
The  bar  has  then  sufficient  resistance  to 

be  drawn  by  hammering,  which  is  done 
by  a  special  machine  striking  very  rapidly 
until  the  thickness  is  about  three  hun- 

dredths of  an  inch.  It  is  then  put  into  a 

wire-drawing  machine  in  which  it  passes 
through  a  tube  of  decreasing  diameter, 
and  then  through  the  diamond  edged 
jaws  of  the  wire  drawer,  both  tube  and 
jaws  being  heated  by  a  continuous  supply 
of  gas.      After  passing  through  this  ma- 

chine about  a  hundred  times  it  has  finally 
a  thickness  of  25  thousandths  of  a  milli- 

meter, and  after  being  again  annealed  in 
a  current  of  hydrogen  to  remove  the 
coating  of  oxide,  it  is  ready  for  the  lamps. 

ANGLO-AMERICAN     EXPOSITION 
IN  LONDON 

The  object  of  the  Anglo-American 
Exposition  which  is  to  be  opened  in  Lon- 

don next  May  is  to  celebrate  in  a  fitting 
manner  the  100  years  of  peace  and 
progress  between  the  English  speaking 
peoples  since  the  Treaty  of  Ghent  in  1814. 

The  exposition  will  be  held  at  Shepherd's 
Bush,  London,  where  transportation  facil- 

ities for  handling  as  many  as  1,000,000 
people  a  day  exist,  and  will  demonstrate 
in  a  practical  manner  the  progress  which 
has  been  made  by  the  American  and 

British  peoples  in  every  branch  ̂ i  civiliza- 
tion during  that  century.  A  hundred 

years  of  the  history  of  the  two  nations — 
their  famous  statesmen,  authors,  artists, 

inventors,  philanthropists  financiers, 
merchants,  manufacturers  and  others, 
men  and  women  who  have  helped  in  the 
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advancement  of  civilization  and  in  mak- 

ing each  nation  what  it  is  to-day — will  be 
represented  with  such  objects  of  historical 
interest  as  are  associated  with  them  and 
their  times.  The  fruits  of  the  intellect 

and  genius  of  the  people  of  both  nations 
will  be  presented,  showing  in  practical 
ways  the  advancement  in  navigation;  in 
railway  transportation;  in  electricity, 
electric  and  hydraulic  power,  coal-gas 

and  electric  light';  in  art;  in  every  form  of 
endeavor  in  point  of  fact. 

The  buildings  proper,  which  stand  in 

grounds  of  100  acres  or  so,  were  com- 
pleted long  ago  and  comprise  the  Exposi- 

tion Palaces,  the  Fine  Art  Palace,  the 

Congress  Hall,  the  Great  Stadium,  the 
largest  in  the  world,  with  a  seating 
capacity  for  100,000  people,  American 
and  British  restaurants,  a  Garden  Club 
destined  to  be  one  of  the  most  exclusive 

of  rendezvous  in  all  London  and  all  man- 
ner of  amusement  booths  and  theaters 

in  a  separate  part  of  the  grounds. 

The  list  of  vice-presidents  and  members 
of  the  various  general  committees  com- 

prises nearly  all  the  best  known  men  in 
America  and  the  British  Isles.  The 

American  headquarters  are:  American 

Executive  Offices,  Anglo-American  Expo- 
sition, Woolworth  Building,  New  York City. 

HANDLING  BAGGAGE  IN  A  PARIS  STATION 

In  the  Orsay  railroad  depot  in  Paris  is  now  installed  a  well  designed  electric  system 
for  handling  baggage.  At  this  depot  the  tracks  lie  on  the  lower  level  and  the  baggage 
needs  to  be  elevated  to  the  upper  level  which  is  on  a  level  with  the  street.  An  original 
method  is  used  here,,  which  consists  of  an  endless  belt  conveyor  formed  of  heavy 
canvas  running  on  rollers  and  driven  by  an  electric  motor,  and  as  the  belt  runs  at 
high  speed  it  serves  amply  to  take  care  of  all  the  baggage  from  the  incoming  trains, 
so  that  as  fast  as  the  men  unload  the  trunks  and  parcels  these  are  taken  up  to  the 
second  floor.  The  speed  of  handling  depends  only  upon  the  rate  of  unloading  the  cars. 

Along  the  train  platform  are  placed  a  number  of  chutes  and  the  men  have  only 
to  drop  a  trunk  into  a  chute  from  whence  it  is  picked  up  by  the  belt  underneath  and 
then  carried  to  the  second  floor. 
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A  SEALED   SKYSCRAPER  OF  GLASS 
The  latest  wonder  in  New  York 

is  a  sealed  skyscraper,  which,  when 
completed,  will  be  78  per  cent  glass, 
yet  in  the  building  there  will  be  no 
windows  that  may  be  opened.  The 
entire  twelve  stories  will  be  tight  as 

a  drum,  the  glass  walls  being  set 
in  steel  frame  work.  There  will  be 

plenty  of  ventilation,  however,  an 
abundance  of  fresh  air  the  year 

round  supplied  at  an  even  tempera- 
ture by  a  new  ventilating  system. 

In  cold  weather  the  fresh  atmos- 
phere sucked  in  from  without  will 

be  heated;  when  summer  comes  it 
will  be  cooled.  At  all  seasons  of  the 

year  it  will  be  free  from  disease 
breeding  germs,  being  carefully 
purified. 

The  ventilation  system  is  unique 
in  its  thoroughness.     Air  is  sucked 
in  through  a  special  duct  on  the 
second  floor,  because  air 
at  this  altitude  has  been 
found  to  be  less  impure 
than  at  greater  heights. 
The  air  passes  through 
a     ' '  shower ' '     chamber 
where     the     impurities 
are    washed    out    of    it 
after  the  manner   of   a 

rain   shower,    and   it   is 
then  forced  into  another 

chamber,  where  it  is  sucked  through  the 
blinding  sheets  of  a  high  pressure  shower. 
Thus  purified  and  vitalized,  the  air  passes 
through  cooling  chambers  into  a  huge  flue 
reaching  to  the  top  of  the  building.    This 
flue  is  divided  into  two  sections  of  wedge 
shaped  design.    The  purified  air  is  sucked 
up  through  the  wedge  that  has  its  base 
below   and   the   bad   air  is   sucked   out 

through  the  wedge  that  has  its  base  above 
on  the  roof,  where  powerful  motor  fans 
are  stationed  for  this  purpose.     At  each 
floor  there  are  inlets  with   ducts  which 

guide  the  fresh  air  into  the  interiors  under 
regulated  pressure,  whereas  the  foul  air  is 
sucked  out  under  the  ceiling  through  ducts 
connecting;  with  the  main  flue.  Thus  a  eon 

4/r  trashing  Machines 4nc>  hfumiOif/er 

General  Scheme  of  the  Sealed  Skyscraper 

stant  supply  of  washed  and  healthful  ait- 
is  being  forced  into  the  building  without 

creating  drafts,  while  the  foul  air  develop- 
ing within  rises  to  the  ceiling  and  is  sucket  1 

out  of  the  building.  This  system  obviates 
the  use  of  windows,  which  only  let  in  draft 
and  noise  and  dirt. 

Independent  of  the  air  supply  there  will 
be  a  hot  water  heating  system  insuring  in 
the  coldest  days  of  winter  a  constant, 
healthful  temperature  and  no  humidity. 

The  power  plant 'will  be  all  that  an 
engineer  could  possibly  wish  for.  More 
than  $300,000  will  be  expended  on  it. 
The  engineer  will  have  a  large  office,  also 
specially  ventilated,  and  the  engine  room 
force  will  have  lavatories  for  their  own 
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use.  There  is  a  fire  escape  system  for  the 
men  below,  so  that  they  can  run  out  into 

a  fireproof  shaft  40  feet  below  the  base- 
ment and  reach  the  street  without  going 

through  the  building. 
As  the  building  is  to  be  used  for  pub- 

lishing purposes,  the  ink  used  on  the 

presses  will  be  piped  from  specially  de- 
signed tank  wagons  stopping  in  the 

basement  into  receptacles  feeding  the 
presses  on  the  floors  above.  Compressed 
air  forces  a  column  of  ink,  250  feet  high, 

to  feed  the  busy  presses  without  lost  mo- 
tion or  the  touch  of  human  hand.  This 

system  of  "forced  draft"  ink  feed  is  en- 
tirely new.  It  is  believed  it  will  save  the 

waste  inseparable  from  ink  delivery  in 
cans  and  also  save  the  labor  cost  of  han- 

dling them. 
There  will  be  ordinary  mail  chutes  in 

the  front  of  the  building  and  in  the  center 
there  will  be  an  enormous  triple  mail  bag 
chute  winding  like  a  spiral,  from  top  to 
basement.  This  chute  will  be  seven  feet 
in  diameter  and  of  all  steel  construction. 

The  mail  bags  for  each  floor  will  be  fed  to 

it  through  apertures  that  close  automat- 
ically and  the  bags  will  slide  down  into 

mail  wagons  standing  in  the  basement. 
This  scheme  saves  an  enormous  amount 

of  handling,  especially  in  the  publishing 
business.  In  case  of  fire  this  chute  is  the 
most  effective  fire  escape  that  could 
possibly  be  installed.  In  addition,  there 
is  a  fireproof  shaft,  built  out  of  cement 
and  iron  within  the  building  and  in  this 
shaft  there  are  double  escape  ladders  of 
the  usual  type. 

This  "loft  building  de  luxe"  will  cost 
$1,500,000,  and  it  will  be  the  only 
building  in  New  York  built  entirely  of 
steel  and  glass.  On  the  roof  will  be  a 
sun  parlor  for  the  women  employees, 
where  they  may  take  their  noon  rest  amid 
the  most  cheerful  and  attractive  sur- 
roundings. 

As  smoking  will  not  be  allowed  in  the 
building,  another  glass  house  will  be  put 
up  on  the  roof  for  patrons  of  the  fragrant 
weed.  r>n  the  roof  also  will  be  found  a 
steam    laundn^,    perfectly    equipped    in 

every  particular.  In  the  laundry  all  the 
uniform  overalls  worn  by  the  employees 
in  the  building  will  be  washed,  as  well  as 
towels  and  other  necessary  linen. 

The  offices  will  be  fitted  with  rubber 

floors,  noiseless  typewriters  and  dicta- 
phones, while  the  absence  of  windows  to 

let  in  street  noises,  and  the  replacement  of 
office  boys  by  automatic  carriers,  will 
make  the  interior  noiseless.  There  will 

be  no  need  for  "hustling"  about  as  all 
actions  requiring  speed  will  be  done  by 
machines.  There  will  be  no  lost  motion, 

no  repetition. 
This  newest  wonder  of  New  York  is 

being  constructed  by  John  A.  Hill  to 
house  the  plant  of  the  Hill  Publishing 
Company.  It  has  grown  out  of  an  idea. 
One  by  one  schemes  to  promote  office 
efficiency  have  occurred  to  Mr.  Hill  and 
he  installed  them  in  his  present  quarters, 
until  the  point  was  reached  when  to  carry 
out  these  ideas  to  their  proper  conclusion 
and  also  to  put  to  use  many  new  ones,  a 
new  building  was  needed.  It  is  now  well 
under  way  and  will  be  ready  for  use  early 
next  summer. 

CHART  WILL  OUTWIT  THE  MAG- 
NETIC POLE 

A  "magnetic  chart"  has  been  prepared 

for  Hudson  Bay  by 'the  Canadian  Naval- 
Service  Department  which  is  expected  to 
solve  one  of  the  worst  difficulties  of 

navigating  in  the  far  northern  sea.  The 

ordinary  compass  is  of  little  use  in  Hud- 
son Bay  owing  to  the  proximity  of  the 

magnetic  pole.  Its  vagaries  are  such 
that  the  best  compass  can  scarcely  be 
relied  upon,  and  indeed  skilled  mariners 
depend  largely  upon  other  means  when 
in  these  waters.  There  is  even  one  point 
in  the  Bay  where  the  little  needle  refuses 
to  work  and  swings  aimlessly  upon  its 
pivot.  The  new  chart  will  show  exactly 

the  positions  in  the  Bay  where  the  com- 

pass "kicks  up,"  so  that  a  captain  will  no 
longer  be  worried  when  his  needle  dips 
or  swerves  suddenly,  but  can  ascertain 
his  position  by  that  very  phenomenon  and 
keep  his  ship  in  the  safety  zone. 



Barge  Loads  of  Clam  Shells  on  the  Upper  Mississippi.     Each  Barge  Car 
Ten  Thousand  Dollars 

100  Tons,  Worth  About  Eight 

Fathering  the  Button  Business 
In  1890  there  was  not  a  fresh  water 

pearl  button  manufactured  in  the  United 
States.  Now  nearly  60  per  cent  of  all  the 
buttons  made  and  used  this  side  of  the 

Atlantic,  including  pearl,  vegetable  ivory, 
metal,  cloth  and  other  kinds,  are  made 
from  the  shells  of  fresh  water  clams. 

Before  the  establishment  of  the  fresh 

water  pearl  button  industry,  we  imported 
from  one  million  to  several  million  gross 
annually  from  Europe.  In  1898  the 

Austrian  Consul-General  wrote,  "The 
pearl  button  industry  of  Austro-Hungary, 
which  in  former  years  occupied  a  promi- 

nent place  among  the  flourishing  indus- 
tries of  the  monarchy,  has  dwindled  of 

late  to  such  an  insignificant  figure  that 
pearl  buttons  can  no  longer  be  regarded 
as  one  of  the  principal  articles  of  export 

to  the  United  States.  This  may  be  at- 
tributed to  the  development  of  the  indus- 

try in  the  United  States." 
Since  the  Consul-General  wrote  the 

above,  exportation  from  the  United 

States  to  Europe  has  succeeded  importa- 
tion. 

These  changes  have  come  about  be- 
1. 

cause  of  the  initiative  of  one  man,  J.  H. 
Boepple.  Among  Mississippi  river  folks 
he  is  known  as  the  "father  of  the  button 
business."  Twenty-five  years  ago  Mr. 
Boepple  came  to  Muscatine,  la.,  from 
Hamburg,  Germany.  He  had  been  a 
pearl  button  maker  in  the  old  country. 
At  Muscatine  he  found  the  banks  of  the 

Mississippi  river  literally  piled  with  the 
same  kind  of  mussel  shells  from  which 

pearl  buttons  had  been  cut  in  Germany 

and  other  European  countries  for  a  half- 
century.  He  learned  that  the  clam  beds 

all  along  the  upper  reaches  of  the  Mis- 
sissippi were  no  less  extensive  than  they 

were  near  Muscatine  and  that  not  one  of 
the  billions  of  shells  had  ever  been  made 

to  produce  a  penny. 
Naturally  he  dreamed  dreams.  Also 

he  took  home  some  of  the  shells  and  made 
buttons  out  of  them.  With  them  as 
evidence  in  hand  he  endeavored  to  inter- 

est capital  in  the  development  of  the 

great  unexploiled  resource.  At  first  lu- 
met  with  no  encouragement  and  the  full 
amount  of  ridicule  generally  accorded  the 
man  who  would  do  something  different 

71 
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from  his  neighbors,  yet  he  went  on  mak- 
ing buttons  and  talking  to  every  one  who 

would  listen  to  him.  Ultimately  he  suc- 
ceeded in  organizing  a  company  with  a 

small  capital  and  established  a  button 

factory-  at  Muscatine  equipped  like  the 
factories  of  Europe.  The  concern  was  a 
success  and  from  that  small  beginning  of 
20  years  ago  has  sprung  into  full  being  the 

splendid  industry  of  to-day. 
Muscatine  with  some  40  button  fac- 

tories has  become  the  pearl  button  center  ' 
of  the  world.  The  Mississippi  River  is 
lined  with  factories  all  the  way  along, 
from  Red  Wing,  Minn.,  to  Louisiana, 

Mo.  New  York,  New  Jersey  —  in 
fact,  nineteen  differents  states,  now  have 
all  the  way  from  20  to  25  button 
factories.  Thousands  of  men  and  women 

are  employed  in  them.  Other  thousands 
make  up  a  great  army  of  clam  diggers 
who  live  from  April  to  November  each 
year  on  the  waters  of  the  Mississippi, 
Ohio,  Arkansas,  White,  Red,  Cumberland, 
Tennessee,  Illinois  and  a  score  of  other 

rivers  in  the  Middle  West.  Their  equip- 
ment is  a  big  flat  boat  and  two  bars  made 

out  of  gas  pipe  and  supplied  with  several 
dozen  dangling  crowfoot  hooks.  These 
hooks  are  dragged  over  the  beds  where 
the  mussels  are  lying  open.  No  sooner 
do  the  hooks  touch  them  than  they  shut 
up  tight  and  hold  on  for  dear  life. 

The  shells  are  freed  of  the  flesh  of  the 

clams  by  boiling  them  in  large  tanks  on 
shore.  They  are  then  sorted  into  the 
different  varieties  and  thrown  into  bins 
to  await  the  arrival  of  the  shell  boat  with 

its  big  barges  in  tow.  These  barges  hold 
a  hundred  tons  of  shells  and  often  four  of 
them  are  towed  at  a  time.  Since  the 

lumber  and  rafting  business  has  declined 
on  the  Upper  Mississippi  shells  have 
taken  rank  as  the  most  important  class  of 
freight  carried  by  the  river  boats.  The 
high  priced  ones,  the  niggerheads  and 
yellow  backed  sand  shells,  have  brought 
$40  a  ton  this  season.  The  less  valuable 
ones,  such  as  muckets,  have  sold  at  an 
average  of  $20. 

The   presence   of  pearls  in  the    river 

mussels  has  given  wonderful  popularity 
to  the  clam  digging  business.  Mississippi 
River  pearls  have  sold  as  high  as  $6,000. 
Indeed,  the  pearl  is  the  direct  cause  of  the 

rapid  development  of  the  shell  and  but- 
ton industry.  The  clammer  is  first  of  all 

not  a  shell  gatherer  but  a  pearl  hunter. 
He  sells  his  shells  for  his  daily  bread  but 
always  he  dreams  of  the  day  when  it 
shall  be  his  turn  to  find  a  pearl  of  great 

price. A  LIFE  PRESERVER  THAT 
PRESERVES 

Those  of  inventive  mind  have  no 

doubt  thought  of  some  time  designing 

a  life  preserver  which  should  be  unsink- 
able,  capable  of  carrying  food  and  water, 
etc.  Perhaps  their  ideas  have  been 

alo*ng  the  lines  of  the 
one  here  illustrated, 

which  has  been  de- 
signed by  a  man  who, 

oddly  enough,  is  situ- 
ated just  about  as 

far  inland  as  he  could 

get,  namely,  at  Chis- 
holm,  Minn.  The 

«tf  By  inventor,  John  A.  Pus- 
kamen,  claims  that 
in  the  most  furious 
storm  it  shields  a 

person  completely.   It 

Life  Preserver  in  Which  a  Person  is  Completely  Enclosed 

is  collapsible  and  can  be  let  down  into 
the  sea  in  the  shortest  possible  time 
and  is  carried  away  from  the  side  of 
a  ship  without  danger.  This  life  saving 
apparatus  will  carry  one  adult  and  one 
child  together  and  is  held  to  be  a  most 
practical  device.  It  has  an  automatic 
air  valve  and  is  made  of  cork  and  canvas 

with  a  weight  at  the  bottom. 
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AN  ODD  SHIPWRECK 

A   shipwreck  occurred  recently,  right 
in    New    York    harbor,    under    peculiar 
conditions,   peculiar  inasmuch   as  there 
was     no     storm     or     no 
colision.    The  unfortunate 
craft  was  the  Zulia  of  the 
Red    Line.     She    was    at 

dock,  loading  for  Caracas.  ( 
Venezuela.  A  huge  piece 
of  shafting,  weighing 

3,600  pounds  and  en- 
closed in  a  wooden  crate, 

had  been  slung  up  by  the 
crane,  and  when  over  the 

ship's  hold  it  suddenly 
shifted  its  position,  broke 
thorough  the  end  of  the 
crate  and  then  plunged 
like  a  plummet  down 
through  the  cargo  of 
apples,  flour,  etc.,  through 
the  bottom  of  the  ship, 

and  finally  brought  up  in  the  mud  at  the 
bottom  of  the  harbor. 

With  great  difficulty,  by  the  aid  of 
pontoons  and  powerful  pumps  of  a 
wrecking  crew,  the  ship  was  prevented 
from  sinking  on  the  spot,  and  the  hole 
was  finally  plugged.  But  in  getting  out 
into  choppy  water  on  the  way  to  dry  dock, 
the  plug  loosened  and  the  ship  sank  so 
suddenly  that  the  crew  barely  escaped 
with  their  lives. 

and  tongue  to  enable  the  pupil  to  pro- 
nounce correctly  the  difficult  French 

vowels  and  diphthongs.  Then  the  stu- 
dent, by  means  of  a  hand  mirror,  puts 

Showing  How  the  Steel  Shaft  Plunged  Through  the  Bottom  of  the  Ship 

his  lips,  tongue  and  teeth  in  the  proper 
positions  to  make  the  various  sounds,  as 
indicated  on  the  chart. 

The  method  has  proved  very  success- 
ful, and  it  has  been  found  that  after  one 

school  year  —  ten  months  —  of  study, 
consisting  of  six  hours  per  week,  the  pu- 

pils have  thoroughly  mastered  the  French 
pronunciation  and  still  retain  it  even 
after  the  long  summer  vacation.  On  the 
other  hand,  the  ordinary  schoolboy  who 

TEACHING    PRONUNCIATION    BY 
MEANS  OF  A  MIRROR 

Anyone  who  has  attempted  to  acquire 
a  knowledge  of  the  French  language,  or 
in  fact  any  new  language,  will  appreciate 
the  difficulties  of  the  boys  in  the  grade 
schools  when  beginning  the  study  of  a 
foreign  tongue.  In  England,  every  boy 
in  the  grammar  schools  begins  to  learn 
French  at  about  ten  or  eleven  years  of 

age.  A  teacher  in  the  Tottenham  (Lon- 
don) Grammar  School  has  hit  upon  the 

idea  of  preparing  a  series  of  sound  charts 
which  show  by  means  of  pictures  and 
diagrams  the  correct  positions  of  the  lips 

Mirror  Before  Him,  the 

the  Position  Shown  by Boj  places  iu->  Lips the  Chart 
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has  not  been  taught  by  the  "mirror 
method"  usually  has,  after  his  four  years 
of  grammar  school,  a  pronunciation  which 
leaves  him  absolutely  unintelligible  to  the 
average  Frenchman. 

UNIVERSAL  MAIL  EXCHANGER 

The  Universal  mail  exchanging  devise, 

now  undergoing  a  try-out  at  several  sta- 
tions on  the  line  of  the  Southern  Pacific 

Railroad  north  of  Los  Angeles,  is  made 

entirely  of  steel  and  rests  on  a  solid  con- 
crete foundation.  The  crane  is  surmount- 

ed by  a  pair  of  circular  hooks,  or  horns,  a 

projecting  arm  and  a  counterweight  — 

a  steel  carriage  which  carries  a  rigid  arm 
similar  to  the  one  on  the  station  crane. 

Preparatory  to  making  the  exchange, 
the  mail  clerk  on  the  car  hangs  the  pouch 
through  the  sling,  places  the  sling  on  the 
rigid  arm,  rolls  the  arm  to  a  position  just 
without  the  car  door,  where  it  is  automat- 

ically latched,  and  goes  on  about  any 
other  business  he  has.  A  catcher  hook, 
similar  to  the  one  on  the  station  crane, 
which  is  attached  to  the  side  of  the  car, 
will  have  been  set  in  position  by  the  same 
motion  that  placed  the  rigid  arm  and 

pouch. The  exchange  is  automatic  and  simul- 
taneous.   At  the  instant  of  exchange,  the 

Ready   to   Deliver 
Bag  to  the  Train 

Universal  Mail  Exchanger  Taking  a  Mail  Bag After  the  Train  Has 

Passed 

all  hinged  so  as  to  rock  away  from  the 
train  after  the  exchange  is  made. 

The  projecting  arm  carries  a  sling  or 

bail  in  which  the  out-going  pouch  is  hung 
and  clamped.  The  step  ladder  shown  in 
the  illustration  pivots  toward  the  track, 
being  held  to  the  right  slope  by  a  chain 
hanging  from  the  cradle.  The  horns, 
pointing  in  opposite  directions,  overlap 
and  are  jointed  about  four  feet  back  from 
the  point  to .  permit  of  the  disengaged 
point  being  turned  back  toward  the 
crane. 

Mail  cars  are  equipped  with  a  special 
arrangement  consisting  of  an  overhead 

track  running  crosswise  of  the  car  oppo- 
site the  doors  and  on  this  track  operates 

sling  of  the  discharged  pouch  catches  on 
the  circular  horn  of.  the  crane,  and  in 
sliding  around  it,  loses  its  momentum  and 
comes  to  rest  at  the  crane,  the  combined 
weight  of  the  pouch  and  counterweight 
rocking  the  entire  upper  portion  to  the 
position  shown.  The  pouch  is  taken 
aboard  the  train  in  like  manner,  the 
impact  causing  the  release  of  a  clamp  and 
the  car  part  of  the  device  rolls  along  the 
overhead  track  and  deposits  the  pouch 
well  within  the  car. 

The  train  making  the  exchange  illus- 
trated in  the  photograph,  was  traveling 

at  the  rate  of  about  50  miles  per  hour. 
Tests  have  been  made  with  the  speed  of  the 
train  at  60  miles  per  hour. 
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FAITHFUL  SERVICE 

In  these  days  of  industrial  activity,  and 
scenes  of  social  interest,  when  dissensions 
between  different  elements  of  society  are 
of  frequent  occurrence,  it  is  peculiarly 
refreshing  to  see  one  who  has  pursued 
the  even  tenor  of  his  way  undisturbed  by 
the  clamor  about  him. 

In  the  East  Pittsburgh  works  of  the 
Westinghouse  Electric  &  Manufacturing 

Company  is  a  man  who  has  worked  con- 
stantly at  one  machine  for  over  22  years, 

and  furthermore  holds  the  remarkable 
record  of  having  been  late  to  work  in  the 
morning  only  once  during  this  period  of 

years. 
The  man  possessing  this  record  is  Mr. 

Charles  Heisler,  who  was  born  in  Guten- 
berg, Germany,  in  1864  and  came  to  this 

country  in  1881.  After  working  in  sev- 
eral different  machine  shops  he  secured 

employment  at  his  present  place  in  April, 
1891. 

The  young  machinist  was  assigned  to 
work  on  a  two-inch,  turret  lathe  and  has 
operated  it  continuously  ever  since. 
This  constancy  in  his  daily  work  is 
entirely  his  own  choosing  as  Mr.  Heisler 
has  on  several  occasions  been  offered 
work  on  other  machines  and  of  a  more 

modern  design,  necessitating  less  labor 
to  operate,  but  he  has  consistently 
refused,  preferring,  like  the  shoemaker, 
to  stick  to  his  last. 

METERING  NIAGARA'S  POWER 
The  largest  direct  current  load  in  the 

world,  recorded  on  a  single  meter,  is 
carried  by  the  plant  of  the  Hydraulic 
Power  Company  at  Niagara  Falls,  N.  Y., 
which  also  generates  an  almost  equally 
as  great  a  load  of  alternating  current. 
The  watt -hour  meter  in  question  measures 
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a  load  of  approximately  318,864,000 
kilowatt  hours  per  year.  If  this  were  to 
be  paid  for  at  the  rate  of  ten  cents  per 
kilowatt  hour,  a  conservative  average  of 
the  cost  of  electricity  to  the  average 
householder,  the  bill  would  amount  to 
$31,886,400  per  year.  (Of  course  the 
users  of  this  enormous  load  do  not  pay 
ten   cents   per  kilowatt   hour.) 

It  is  comparatively  easy  to  measure 
large  volumes  of  alternating  current,  for 
the  instruments  are  then  connected  to 
transformers.  But  in  the  case  of  direct 
current  this  cannot  be  done  for  technical 

reasons.  It  is  necessary,  therefore,  in 
measuring  direct  current  to  construct 

a  "shunt,"  or,  in  other  words,  a  sort  of 
by-path,  in  which  the  meter  is  inserted, 
through  which  a  small  but  definite  per- 

centage of  the  current  is  allowed  to  flow. 
In  that  way  the  total  amount  of  current 
flowing  is  calculated.  In  the  picture 
herewith  is  shown  the  Sangamo  meter 
and  its  60,000  ampere  shunt,  the  largest 

in  the  world.  A  load  of  40,000  kilowatts' 
over  53,000  horsepower,  has  at  certain 
periods  been  measured  by  this  single 
meter  and  its  shunt. 

land.  Yet,  according  to 
conclusions  that  have 

been  drawn  by  govern- 
ment experts  from  certain 

experiments, . ;  powdered 
granite  may  prove  a 
valuable  fertilizer. 

Granite  contains  pot- 
ash, and  potash  is  so  good 

for  land  that  the  United 

States  ->;  imports  potash 
salts  from  Germany  at 
about  100  dollars  a  ton. 

The  imported  salts  con- 
tain only  twice  as  much 

potash  per  ton  as  certain 
granites    which,    it    is 

thought,  may  be  ground  at  a  cost  of  three 
dollars  a  ton. 

LIGHT    FOR    GRADE    CROSSINGS 

In  France  as  well  as  other  countries 

the  grade  crossing  in  the  country  districts 
is  closed  by  a  single  pole  gate  on  each  side 
of  the  track,  and  these  gates  are  worked 
from  the  guard  house.    At  present  there 

Sangamo  Watt- hour  Meter  and 

its  60,000  Am- 
pere Shunt, 

Used  in  Meas- 
uring  the 

Largest  D.  -C. 
Load 
Measured  by 

One  Meter 
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GRANITE  AS  FERTILIZER 

All  farmers,  but  especially  those  in 
certain  parts  of  New  England,  know  that 
granite  boulders  are  not  good  in  tilled 

is  hung  only  an  oil  lantern  on  the  gate, 
and  this  does  not  give  light,  enough  to 
avoid  accidents,  for  the  lightjdoes  not 
carry  to  any  great  distance^  I  review  of  the 
bad  accidents ..which  have  occurred  within 

recent"  times  in  France,  the  authorities 
are  taking  steps ;  to  oblige  the  railroad 
companies  to  give  better  protection  at 
the  grade  crossings.  An  excellent  method 
is  the  electric  light  device  shown  here, 
and  the  lamps  are  mounted  on  the  middle 

part  of  the  gate,  being  thrown  on  auto- 
matically when  the  gate  descends. 
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ELECTRIC  "FLASHERS"  IN  FILMS 
Electric  signs  have  at  last  appeared 

in  motion  pictures. 

A  recent  Edison  release,  entitled  "  Stan- 
ton's Last  Fling,"  was  the  means  of  the 

electric  "flasher''  making  its  debut  on 
the  picture  screens  of  the  country,  and  it 

probably  won't  be  long  until  still  more elaborate  ones  are  shown. 

in  the  office  for  the  revolver  which  is 
shown  in  his  hand. 

Before  taking  his  life  he  raises  the 
shade  to  take  one  last  look  at  the  city  of 
his  birth,  and  it  is  then  that  the  surpris- 

ing view  of  the  electric  "flasher"  is  given. 
The  brightly  lighted  words,  "For  the 
Holiday  Go  To  the  Continent,"  attract 
his  attention  and  he  resolves  upon  act- 

Scene  Filmed  in  a  Studio  in  which  the  Flashing  Sign  Appears  for  the  First  Time  as  Part  of  the  Equipmen 

instead The  illustration  which  accompanies 
this  article  shows  the  sign  as  it  appears 
on  the  screen,  for  the  audience  sees  it 
only  through  the  office  window  through 
which  the  young  man  is  looking.  It  is 
first  shown  in  broad  daylight  and,  later 
on  in  the  story,  Stanton  returns  to  his 
office  at  night,  discovers  that  his  partner 
has  appropriated  all  the  funds  and  that 
he  (Stanton)  is  financially  mined.  lie 
determines  to  end  everything  and  hunts 

\1\ 

ing  on  the  suggestion 
mitting  suicide. 

Careful  study  of  the  picture  will,  of 
course,  reveal  the  fact  that  the  view  of 
the  city  is  but  a  carefully  painted 

"backdrop,"  and  the  sign  was  operated 
by  switching  on  and  off  several  powerful 
electric  lights  located  just  hack  ̂ \  the 
sign,  but  the  result  as  seen  in  the  picture 
is  extremely  novel  and  absolutely  real- 
istic. 

7 



What  Happens  to  the  Scenario 
Nothing  arouses  more  interest  and  comment  than  the  so-called 

"  trick  picture."  From  the  point  of  view  of  the  scenario  writer,  as  well  as 
that  of  the  theater  patron,  this  series  would  not  be  complete  without  some 
explanation  as  to  the  methods  employed  in  obtaining  the  mysterious  effects 
so  often  seen  on  the  film.  Not  all  can  be  told,  of  course,  for  the  methods 
are  often  carefully  guarded  secrets.     But  here-are  a  few. 

In  all  the  realm  of  mo- 

tion pictures  there  is  prob- 
ably no  more  fascinating 

■department  than  that  of 
the  trick  picture,  both  from 

the  standpoint  of  the  di- 

rector's ingenuity  in  work- 
ing out  new  methods  of 

accomplishing  seeming  im- 
possibilities, and  from  the 

standpoint  of  the  spectator 
in  witnessing  new  marvels 

of  the  camera's  art. 
In  a  general  way  there 

are  three  methods  of  ob- 
taining illusions  by  means 

of  the  camera:  first,  by 
periodically  starting  and 
stopping  the  camera  in 
such  a  way  that  certain  acts 

are  performed  by  the  play- 
ers or  the  objects  being 

filmed,  during  the  time  that 
the  camera  is  stopped;  sec- 

ond, by  reversing  the  rou- 
tine on  certain  portions  of 

the  film  in  relation  to  the 

remaining  portions  of  the 
same  film;  and  third,  by 

making  two  or  more  super- 
imposed impressions  on  a 

single  film. 
To  be  sure  every  film 

manufacturer  has  his  own  peculiar  meth- 
ods of  taking  trick  pictures,  and  almost 

every  director  in  the  employ  of  every 
manufacturer,  but  practically  all  of  them 
depend  primarily  upon  one  of  the  three 
methods  mentioned  above,  or  upon  the 
use  of  faked  scenery  and  dummy  figures. 

Films    in    which    toy    animals,    tiny 

In  Which  the  Mystery  is  Removed  from  the  "Magic  Coffee  Pot' 

jointed  dolls  or  animated  cartoons  are 
shown  furnish  the  best  examples  of  the 
first  class  of  trick  work  mentioned,  for  in 

these  views  "stop"  pictures  are  used  al- 
most exclusively.  Tools  are  made  to 

apparently  perform  their  functions  with- 
out human  aid  and  the  toy  animals  go 

through  a  regular  circus  performance,  the 
1278 
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The  "Cannon  Ball  Limited"  is  Wrecked  with  No  Loss  of  Life 

position  of  whatever  tool  or  animal  is 
used  being  changed  a  fraction  of  an  inch 
while  the  shutter  of  the  camera  is  closed, 
so  that  in  the  succeeding  picture  it  is 

clearly  observed  to  have  moved.  Com- 
bining a  whole  series  of  such  views  one 

obtains  action  of  a  most  surprising  sort. 
Infinite  time  and  patience  is  necessary 

for  the  filming  of  such  pictures,  as,  if  the 

toy  or  animal  is  moved  one-sixteenth  of 
an  inch  between  pictures  it  will  require 
sixteen  separate  exposures  of  the  camera 
and  sixteen  separate  changes  of  position 
of  the  toy  or  animal  to  show  one  inch  of 
real  movement,  and  at  the  ordinary  rate 
of  projection  but  one  second  of  time  to 
flash  this  movement  on  the  screen. 

A  film  called  "The  Magic  Coffee  Pot," 
popular  some  years  ago,  is  an  excellent 
example  of  the  method  used.  Cords  or 
strings  of  infinite  fineness  were  attached 
to  the  coffee  pot,  and  the  man  shown  in 
the  illustration  with  elaborate  careful- 

ness moved  the  pot  a  fraction  of  an  inch 
at  a  time,  a  picture  being  taken  between 
each  minute  movement  of  the  strings. 
In  the  finished  picture  the  magic  coffee 
pot  appeared  to  raise  itself  slowly  from  an 

upright  position  on  the  table  and  tip  it- 
self over  the  coffee  cup,  when  a  stream  of 

coffee  ran  from  its  mouth  into  the  cup. 
Once  the  cup  was  filled  the  pot  slowly 
righted  itself  and  sank  back  into  its 
original  position.  Lumps  of  sugar  then 
chased  themselves  across  the  table, 
climbed  up  the  side  of  the  coffee  cup  and 
tumbled  in.  The  sugar  was  operated  in 
a  similar  manner  and  each  minute  move- 

ment was  filmed,  one  picture  at  a  time. 
The  method  by  which  dummies  are 

substituted  for  real  players  in  some  hair 
raising  scenes  is  practically  the  same. 
The  players  carry  out  the  action  called 
for  by  the  scenario  until  the  climax  is 

reached,  when  the.  director  calls  "Hold 
it!"  and  all  the  players  stand  rigidly  in 
position  without  moving  a  muscle.  Then 
a  dummy,  constructed  to  exactly  resemble 
some  leading  player,  is  substituted  for 
the  living  man  and  when  the  camera  is 
again  started  the  audience  is  fooled  into 
thinking  that  it  is  still  looking  at  die  liv- 

ing player.  The  dummy  is  thru  thrown 
over  the  cliff,  drops  from  a  lofty  height, 
or  is  run  over  by  an  automobile,  and  the 
instant,  the  apparently  impossible  feat  is 
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Crawling  up  the  Side  of  a  Building  as  it  is  Really  Done  in  a  Motion  Picture  Studio 

accomplished  the  director  again  calls 

"Hold  it!"  and  the  real  player' again  takes 
his  place  in  the  picture,   arranging  his 

Taking  a  Trick  Aviation  Picture.  The  Toy  Aeroplanes  Suspended  above 
a  Tank  of  Real  Water,  in  Which  Miniature  Battleships  are  Afloat,  are  Ready 
to  Drop  Bombs  Down  upon  the  Ships.  An  Electric  Fan  at  One  Corner  of  the 
Tank  Causes  the  "Waves"  to  Roll  in  Realistic  Fashion 

body  to  exactly  corre- 
spond with  the  position 

of  the  dummy.  The 
camera  is  then  started 

again  and  the  action 
proceeds  as  usual, 
though  probably  three 
out  of  every  four  persons 
in  the  audience  are  as- 

tonished at  the  death 

defying  deeds  of  the 

photoplayer. 
It    must    not   be   im- 

agined that  players  never 
take  their  lives  in  their 

hands,  or  never  perform 
the  feats  they  are  sup- 

posed to  accomplish  in  the  pictures,  for 
almost  every  day  one  reads  of  some  play- 

er  being   really   hurt   while   attempting 
some  unusually  hazardous 

piece  of  "business."     But 
as  a  rule,  when  one  sees 
an  apparently  impossible 
action  on  the  screen  it  is 

pretty  safe  to  assume  that 
you  have  been  fooled  by  a 
dummy,    for    so    cleverly 
are   these    dummies    con- 

structed, and  so  quick  is 
the  substitution,  that  even 
the    man    who    looks    at 

pictures  several  hours  each 
day  is  often  deceived  into 
thinking  that  a  real  play- 

er has  risked  his  life  to 
make  a  sensation. 
The  second  type  of 

picture  mentioned — that in  which  the  usual  routine 

of  things  is  reversed — is 
best  illustrated  by  the 
films  in  which  smoke 
floats  down  a  chimney, 
divers  come  flying  out  of 
the  surf  and  land  on  a 

dock,  running  backwards 

out  of  the  picture,  or  ob- 
jects leap  from  the  floor 

onto  a  table.  This  type 

of  picture  is  usually  made 
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by  cither  a  reversing 
crank  on  the  camera  be- 

ing used,  or  by  turning 
the  camera  upside  down, 
though  in  some  studios 
it  is  accomplished  by  a 
special  printing  machine, 
which  feeds  the  negative 

film  in  a  direction  oppo- 
site to  that  of  the  posi- 
tive during  the  process 

of  printing,  so  that  the 
relation  of  one  portion 
of  the  film  is  reversed  in 

regard  to  the  portion 

which  immediately  pre- 
cedes it. 

What  really  happened  in  the  action  of 
such  a  picture  was  that  the  smoke  came 
up  out  of  the  chimney,  the  divers  ran 
down  the  dock  and  leaped  into  the  water 
and  the  objects  fell  off  the  table  onto  the 
floor,  but  owing  to  the  wizardry  of  the 
camera  the  action  is  just  reversed  when 
you  see  it  on  the  screen. 

The  third  type  of  trick  picture — that  in 
which  superimposed  impressions  are  made 

on  the  one  strip  of  film — is  the  most  com- 
mon of  all  tricks  and  is  best  illustrated 

by  the  so-called  "ghost"  or  "vision" 
scenes,  in  which  a  character  in  the  play 
seats  himself  before  a  fireplace  and 
dreams  of  some  incident  in  his  past  life, 
or  a  soldier  on  the  battle  field  gazes  off 
into  the  distance  and  sees  visions  of  the 
loved  ones  at  home. 

Such  pictures  are  obtained,  as  a  rule, 
by  double  printing  with  two  negatives 
on  a  single  strip  of  positive  film.  Two 
separate  scenes  are  really  taken  by  the 
camera,  one  being  the  large  scene  in 
which  the  characters  are  appearing  when 
they  see  the  ghost  or  vision,  and  the  other 
showing  only  the  ghost  or  vision  itself. 
When  the  last  scene  is  printed  against  the 
dark  background  of  the  first  scene,  it 
appears  on  the  screen  as  a  thin,  vaporous 

impression  that  strongly  suggests  tin' 
ordinary  idea  of  a  "ghost,"  and  owing  to 
the  fact  that  the  furniture  or  furnishings 
of  the  room  shown  in  the  first  scene,  or 

A  Terrible  Automobile  Tragedy  Performed  on  a  Three  Foot  Stage  with  a  Toy 
Automobile.  The  Car  has  just  Rolled  Down  a  Cliff  and  They  are  Drawing  It  Back 
to  Repeat  the  Operation 

the  outdoor  background  against  which  it 
was  taken,  shows  dimly  through  the  out- 

lines of  the  ghost,  as  if  it  were  transpar- 
ent, is  the  illusion  heightened. 

Practically  the  same  effect  can  be  ob- 
tained by  taking  first  the  original  scene 

or  background  against  which  the  char- 
acters in  the  play  move  about,  then  re- 

threading  the  film  in  the  camera  and 
winding  it  through  to  the  point  at  which 
the  ghost  is  to  appear.  Then  the  whole 
of  the  stage  is  darkened,  except  that  small 
portion  in  which  the  ghost  is  to  appear, 

and  the  diaphragm  of  the  camera  is  slow- 
ly opened  as  the  film  flashes  past  the  lens, 

so  that  the  ghost  gradually  gains  in 
strength  until  the  diaphragm  is  fully 
open  and  the  full  illumination  is  obtained, 
which  of  course  gives  the  audience  the 
impression  that  the  ghost  has  slowly 
materialized  out  of  thin  air.  After  the 

ghost  has  acted  out  the  part  required  of 
it,  the  diaphragm  is  slowly  closed,  the 
camera  being  operated  the  while,  and  the 
ghost  gradually  fades  away. 

Substitution  of  small  scale  models  for 

the  actual  subject  has  been  followed  in 
ordinary  photography  and  in  the  making 
of  novelty  postcards,  etc.,  for  so  long 
that  its  application  to  the  motion  picture 
need  scarcely  be  discussed.  Instead,  ref- 

erence to  several  o\  the  accompanying 

illustrations  will  clearly  show  how  sonic 
apparently   impossible   wrecks,   automo- 
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bile  accidents,  and  scenes  amid- the  clouds 
are  taken  in  the  picture  studios. 

Here  again  it  is  well  to  say  that  more 
and  more  frequently  the  real  thing  is 
being  shown  instead  of  the  small  scale 
substitute,  for  the  film  manufacturer  is 
becoming  a  realist  in  every  sense  of  the 
word  and  real  trains  are  being  wrecked, 
real  automobiles  go  over  the  cliffs,  and 

real  aeroplanes  are  employed,  in  carry- 
ing out  thrilling  and  spectacular  scenes 

for  the  pictures. 
Scenes  in  which  comedy  characters 

perform  the  most  unexpected  and  impos- 
sible feats  are  not  as  common  as  they 

once  were,  though  one  occasionally  sees 
excellent  examples  of  this  type  of  trick 
work.  Perhaps  you  recall  one  of  those 
pictures  of  a  few  years  ago  in  which  a 
chase  scene  was  ended  by  the  pursued 

running  up  the  side  of  a  house,  thus  elud- 
ing his  pursuers.  What  really  happened 

was  that  a  carefully  painted  house  on  a 

canvas  "drop"  was  laid  out  on  the 
studio  floor,  the  camera  was  suspended  at 
a  little  height  above  the  floor,  lens  pointed 
downward,  and  then  the  character  who 
was  to  make  the  sensational  climb  got 
down  on  his  hands  and  knees  and 
scrambled  across  the  painted  surface  of 
the  house.  When  the  film  was  developed 
and  printed  it  appeared  just  as  you  saw  it 
on  the  screen  and  the  man  seemed  to 

actually  run  up  the  side  of  a  house. 
You  may  also  recall  the  tiny  figures  of 

dancers  which  appeared  unexpectedly  on 

table  tops  in  the  presence  of  a  "full- 
sized"  audience  and  proceeded  to  per- 

form their  graceful  evolutions.  This 
feat  was  accomplished  by  posing  the 

"audience"  in  the  immediate  foreground, 
while  the  dancers  appeared  back  far 
enough  from  the  camera  to  reduce  their 
figures  to  the  right  size,  and  they  danced 
on  a  stage  exactly  level  with  the  table 

top.  The  black  stage,  or  dark  back- 
ground against  which  the  whole  picture 

was  taken,  showed  no  connecting  lines 
between  the  players  and  the  figures  that 
looked  as  though  they  were  on  the  top 
of  the  table,   and  due  to  this  lack  of 

perspective  the  dancers  appeared  to  be 
in  a  direct  line  with  the  figures  in  the 
foreground.  By  filming  different  parts 
of  a  scene  at  different  distances  from  the 

camera  many  other  and  similar  illusions 
can  be  accomplished. 
When  pictures  are  taken  slowly  and 

projected  at  the  ordinary  rate  the  action 
of  the  picture  seems  greatly  accelerated. 
Reducing  the  shutter  opening  of  the 
camera  and  turning  the  handle  slowly, 

or  by  using  the  "trick"  handle  on  the 
camera,  chases,  speeding  trains,  rapidly 
running  automobiles,  etc.,  can  be  made  to 
speed  up  to  a  wonderful  degree,  and  a 
comedian  acrobat,  who  is  really  moving 
very  slowly,  can  be  made  to  fairly  fly  across 
the  screen  and  out  of  sight. 
The  next  installment  of  this  series  will 

contain  some  more  concerning  the  subject 
of  trick  pictures,  also  the  beginning  of  a 
discussion  of  the  methods  employed  in  de- 

veloping the  films,  printing,  etc 

FILMS  FOR  THE  DEAF 

As  yet  the  only  absolutely  perfect  talk- 
ing motion  picture  is  that  which  speaks 

through  the  sign  language  of  the  deaf 
and  dumb.  There  is  no  variance  with 

speech  and  action,  for  both  evolve  mo- 
tion without  sound.     Consequently  the 

Dr.  Gallaudet,  Originator  of  the  Talking  Pictures  for 
the  Deaf 
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synchronism  is  harmoni- 
ous— the  keynote  of  the 

talking  picture.  How- 
ever, one  must  be  ac- 

quainted with  this  silent 
language,  in  order  not 
to  distort  these  move- 

ments before  the  camera. 

The  Gallaudet  College 
of  Washington,  D.  C, 
has  filmed  a  series  of 

lectures  on  literary  and 
historical  subjects  for 
distribution  among  the 
deaf  and  dumb  institu- 

tions. The  most  recent 

of  these  appears  in  the 
form  of  a  photoplay, 
depicting  the  life  story 
of  Dr.  Gallaudet.  The 

scene  opens  with  the  great  educator  in  his 
childhood  home  receiving  his  first  lesson 
in  kindness  to  insects  and  deaf  mutes, 
gradually  leading  up  to  his  determination 
to  establish  an  institute  for  deaf  mutes, 
told  in  a  series  of  meditations.  The 

philanthropist  is  followed  in  his  travels  of 
disappointments  and  encouragements 
through  England  and  France,  ending  with 
the  founding  of  the  college  that  bears 

his  name  in  the  national  capital  —  the 
realization  of  his  early  dreams. 

The  "leaders"  of  this  speak  in  the  sign 
language,  explaining  the  scenes  to  follow. 

I     Sri 
m                                      ̂ B.  fifr 

Scene  in  the  Photoplay  of  the  Life  of  Dr.  Gallaudet 

This  film,  which  is  at  once  scientific, 
educational,  and  entertaining,  promises 
to  become  very  popular  in  institutions 
for  the  deaf  and  dumb. 

In  photographing  the  leaders  of  this 
photoplay,  great  care  had  to  be  exercised, 
so  as  not  to  lose  a  movement  of  finger, 
hand  or  arm,  or  to  blur  these  gestures  and 
combinations.  Such  a  fault  would  destroy 
the  sense  and  create  misunderstanding, 

just  as  a  leader  in  the  ordinary  photo- 
play that  is  run  off  the  screen  too  quickly 

or  is  ambiguously  expressed  hampers  the 
full  appreciation  of  the  story. 

LANDS   BIG   CONTRACT 

The  Panama  Pacific  International  Ex- 
position to  be  held  in  San  Francisco  in 

1915  is  to  be  indelibly  recorded  in  motion 
pictures.  A  contract  appointing  Pathe 
Freres  as  official  cinematographers  of  the 
exposition  was  recently  closed  by  the 
terms  of  which  the  Pathe  company  is 
granted  the  sole  and  exclusive  right  to 
make  motion  pictures  in  black  and 
white,  in  colors,  and  also  talking  motion 
pictures  within  the  exposition  grounds 

from  the  date  of  the  signing  of  the  con- 
tract to  and  including  30  days  alter  the 

exposition  'closes. 

Competition  for  this  appointmenl  was 
naturally  keen  and  cash  offers  ranging 
from  $10,000  to  $50,000,  together  with 
substantial  royalties  on  the  gross  receipts 
from  the  exhibition  of  the  films,  were 

made  the  exposition  officials,  but  the 

Pathe  Company  was  granted  the  eon- 
cession  without  the  payment  oi  any  cash 
bonus,  due  to  the  fact  that  the  officials 
believed  thai  none  o\  the  other  bidders 

could  give  the  pictures  the  world  dis- 
tribution that  they  were  assured  of  re- 

ceiving under  the  contract  with  Pathe" Company. 



PIANO  TEACHING  BY  MOTION 
PICTURES 

BY  WILLARD   HOWE 

Educational 
films  have 
reached  a  very 

lofty  sphere  at 
the  present  time, 
but  the  acme  in 
this  branch  of 

the  industry  has 

just  been  at- tained in  the 

teaching  of  the 
piano  by  motion 
pictures.  This 
has  been  accom- 

plished by  Mme. 
Marie  von  Unschuld,  Austrian  concert 

pianist  and  president  of  the  von  Un- 
schuld University  of  Music  of  Washing- 

ton, D.  C. 
The  pictures  graphically  show  the 

primary  position  of  the  hand  and  fingers, 
exercises  for  various  finger  movements, 
the  means  of  developing  flexibility, 
agility  and  brilliancy,  various  touches, 

scale  practices  and  movements  for  secur- 
ing force  and  power.  There  are  exhibi- 

tions of  triads,  octaves,  arpeggios,  the 
trill,  wrist  movements  and  others.  The 

presentation  of  a  few  tricks  for  the  con- 
cert pianist  shows  short  cuts  for  effects 

that  assist  the  public  performer. 
A  portion  of  the  film  is  taken  up  with 

the  playing  of  the  "Cookoo"  and 
"Berceuse"  of  Iljinsky  by  Madeleine, 
the  four- year-old  daughter  of  Mme.  von 
Unschuld.  This  graphically  exhibits  what 
may  be  accomplished  by  the  beginner  by 
the  Unschuld  method.  The  ease  with 

which  the  little  tot  performs  can  not 
help  but  call  forth  the  admiration  of  the 
spectators. 

These  pictures  so  clearly  bring  out  the 
finger,  hand,  and  wrist  movements  that 
one  can  readily  imitate  them  by  a  careful 
and  repeated  study   of  the   film.     This 

forms  an  effective  means  of  studying  the 

piano,  mounting  to  the  dignity  of  personal 
teaching.  This  is  the  first  time  the 
motion  picture  has  been  employed  in 
demonstrating  the  technique  of  the  piano 
for  students  and  it  promises  to  fill  a  want 
in  the  present  age  of  condensed  education 
in  limited  time.  As  a  daily  exhibition 
before  a  class  of  piano  pupils,  this  film 
is  very  instructive  and  helpful. 

The  exposition  of  the  Unschuld  piano 
method  through  the  eye  of  the  animated 
camera  adds  another  triumph  to  the 
motion  picture  industry  which  has  proved 
itself  endless  in  expounding  various 
fields  of  endeavors.  Now  that  so  high  an 
art  has  been  taught  by  means  of  screen 

Madam  Marie  von  Unschuld 

lessons,  others  of  equal  importance  will 
doubtless  be  presented  to  the  public  in 
a  similar  manner. 

In  speaking  to  Mme.  von  Unschuld  on 

this  new  departure,  she  said,  "The  eye 
is  the  most  receptive  organ  and  the  wide- 

spread exhibition  of  motion 'pictures  has 1284 
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quickened  the  power  of  this  sense.  One 

must  be  up-to-date  in  this  age  and  must 
meet  the  demands  of  the  times.  The 

motion  pictures  have  been  employed  in 
various  educational  fields  and  I  conceived 

the  idea  some  time  ago  of  teaching  the 
piano  by  the  screen.  After  much  thought 
I  have  been  able  to  present  the  funda- 

mental principles  of  piano  technique. 
Americans  are  impatient  for  quick  results 
and  have  almost  a  mania  for  short  cuts, 
both  of  which  are  offered  in  my  film. 
Another  feature  is  that  the  study  of  the 

piano  is  presented  entertainingly." 

THE  FILM  THAT  TALKS 

A  box  of  whirring  wheels,  with  a  strange 

circular  air  pump  below,  is  part  of  the  hid- 
den mechanism  which  will,  when  it  is 

working,  probably  double  the  attendance 
at  the  moving  picture  shows  and  give  to 
the  film  the  one  thing  it  has  hitherto 

lacked  in  perfected  form — speech. 
This  machine  when  set  to  work  at  an 

exhibition  performance  a  few  weeks  ago 
appeared  just  like  the  ordinary  moving 
picture  machine.  No  pictures,  however, 
showed  up,  but  from  a  great  megaphone 
there  came  voice  sounds,  and  later  the 
strains  of  a  band.  The  rays  of  light 
pouring  from  the  projector  were  suddenly 
cut  off.  The  sounds  as  suddenly  ceased. 
A  moment  later  the  light  began  to  play 
again  and  the  speech  was  resumed  at  the 
exact  syllable  where  it  was  cut  off. 

The  inventor,  Mr.  Eugene  Lauste,  thus 
explains  how  his  marvelous  machine 
works:  First  to  record  the  sounds  for  a 

moving  picture  play  all  about  the  scenery 

there  are  scattered  microphones — little 
telephone  receivers.  They  are  hidden 
among  the  flowers,  on  a  table  near  to 
which  the  heroine,  say,  is  speaking.  In  a 
garden  scene  they  may  be  hidden  among 
the  bushes. 

Each  separate  microphone  has  a  radius 
of  nearly  40  feet,  and  is  so  sensitive  that 
it  can  easily  record  and  transmit  the 
sound  of  a  match  being  si  nick. 

The  next  process     the  photography  oi 

sound  waves  by  means  of  light — is  a  high- 
ly technical  one,  but  is  well  known  to 

scientists.  It  can  be  summed  up,  how- 
ever, in  the  statement  that  the  shorter  or 

longer  sound  waves,  can  be  made  to  trace 
visible  waves  of  ever- varying  contour  on 
a  moving,  sensitive  film  with  which  the 
microphones  are  electrically  connected. 
Eventually  this  film  will  do  the. double 
work  of  recording  simultaneously  pictures 
and  sounds. 

A  special  film,  double  the  width  of  the 
ordinary  film,  is  used.  The  left  half, 

when  the  film  is  complete,'  bears  the 
ordinary  series  of  instantaneous  photo- 

Apparatus  for  Pi Talking  Film 

graphs.  On  the  right  half  you  can  see  a 

jagged  wave  line,  each  twist  oi  which  re- 
cords a  separate  inflection  oi  sound. 

The  sounds  which  the  film  lias  caught 

are  reproduced  by  the  projecting  appara- 
tus about  as  follows:  The  rays  oi  Light 

from  the  projector  pierce  the  sound  side 
of  the  film,  afterwards  passing  through  a 

Special  screen,  Mr.  Lauste's  own  inven- tion.    This  is  composed  oi  tiny  bars  of  a 
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substance  not  yet  disclosed.  These  bars 
are  so  small  that  the  eye  can  only  just 
perceive  them.  The  action  of  the  rays  on 
them  is  to  make  them  swell  to  an  infin- 

itesimal degree,  so  that  they  touch — if 
the  rays  are  strong  enough.  When  these 
little  bars  touch  an  electrical  impulse  is 

communicated  to  the  sound-reproducing 
apparatus  similar  to  a  telephone  receiver 

and  provided  with  a  megaphone .  Accord- 
ing, then,  to  whether  the  light  rays  per- 

mitted to  pass  by  the  jagged  line  on  the 
sound  film  are  powerful  enough  to  cause 

the  bars  to  touch  for  a  short  or  a  long 
period,  the  tone  of  the  sound  wave,  as 
reproduced,  varies  faithfully  with  every 
intonation  which  originally  acted  to 
make  the  wavy  line  on  the  film. 

These  electrical  sound  waves  sent  out 

by  the  screen  also  open  or  shut  tiny 
valves.  As  these  valves  open  a  current 
of  air  from  a  pump  passes  through  and 
catches  and  intensifies  the  sound  made  by 
the  electric  wave.  The  increased  sound 

is  then  transmitted  through  the  mega- 
phone to  the  audience. 

BUFFALO  BILL  FILMS  TO   BE  READY  SOON 

The  Struggle  to  Death  Between  Buffalo  Bill  and  Yellow  Hand 

Perchance  you  recall  "Johnny"  Baker, 
he  who  used  to  shoot  the  glass  balls  in 

Buffalo  Bill's  tented  arena  while  riding 
his  horse  at  a  full  gallop.  Within  the 
past  few  months  Mr.  Baker  has  been 
undergoing  a  new  experience,  for  he  has 
been  in  charge  of  the  hundreds  of  Indians 
engaged  in  the  filming  of  the  chief  battles 
in  the  career  of  Buffalo  Bill.  The 

pictures  were  taken  by  Director  Theodore 

Wharton  of  the  Essanay  Film  Manu- 
facturing Company  and  under  the  super- 

vision and  permission  of  the  Department 
of  War  and  the  Department  of  the 
Interior. 

Within  a  few  weeks  it  is  expected  some 
10,000  feet  of  this  historical  film  will 
begin  a  tour  of  the  country,  playing  only 
the  largest  theaters  in  the  largest  cities. 
Every    effort    was    made    to    have    the 

pictures  historically  accurate  and  through 

the  help  and  co-operation  of  the  govern- 
ment and  the  war  department,  such 

notables  as  Generals  Miles,  Mause, 
Baldwin,  Lee  and  King,  Col.  Cody, 
Major  Burke  and  Col.  .Sickles  went  out 
to  Nebraska  to  take  part  in  the  battle 
scenes  and,  by  their  advice  and  help,  aid 
in  making  the  pictures  accord  with history. 

Though  over  26,000  feet  of  film  has 
been  exposed,  it  is  expected  scarcely  more 
than  10,000  feet  of  it  will  be  used,  in 
which  will  be  shown  the  events  leading 
up  to  and  the  details  of  the  Battle  of  the 
Missions,  and  the  battles  of  Wounded 
Knee,  War  Bonnet  and  Summit  Springs, 
the  pictures  practically  covering  the  War 
of  the  Messiah,  which  lasted  from  1890 
to  1891. 
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From  Left  to  Right:  "Johnny"  Baker  (Buffalo  Bill's  Aid 
Bull;  Vernon  Day,  Chicago  manager  of  Essanay  Company. 

Shirt    and    Robe" 

Chief  Short  Bull,  who  was  a  representa- 
tive of  the  Sioux  tribe,  when  chiefs  from 

all  the  various  tribes  in  the  region  as- 
sembled to  greet  the  Great  Spirit  or 

Messiah  at  a  designated  meeting  place 
is  one  of  the  chief  characters  participating 
in  the  film.  Upon  his  return  to  his  tribe 
Short  Bull  declared  he  had  seen  and  talked 

with  the  Messiah  and  had  been  com- 
manded to  equip  each  member  of  his 

tribe  with  a  "ghost  shirt"  or  robe,  which 
many  of  the  Indians  thought  bullet 
proof,  though  made  of  only  ordinary 
white  cloth.  Short  Bull  insists  to  this 

day  that  he  only  told  his  followers  the 

shirts  were  "like  those  worn  by  the 
Messiah"  and  had  been  blessed  by  him, 
though  officers  who  fought  in  that  cam- 

paign against  the  Indians  are  inclined  to 
believe  that  the  crafty  old  Indian 
warrior  told  his  people  the  shirts  were 
bullet  proof  and  so  led  them  to  begin  the 

uprising,  following  the  "Ghost   Dance." 

for  Many  Years);  Mrs.  Day;  Chief  Short  Bull;  Mrs.  Short 

Mr.  Baker  and  Mrs.  Day  are  Seen  Wearing  the  "Ghost 

Chief  Short  Bull  himself  superintended 

the  construction  of  the  "ghost  shirts" 
and  robes  worn  in  the  pictures  and  two 
of  them  are  shown  in  one  of  the  illustra- 

tions, one  being  worn  by  Johnny  Baker 
and  the  other  by  Mrs.  Vernon  Day,  wife 

of  the  Essanay's  Chicago  manager. 
One  of  the  most  thrilling  hand  to  hand 

combats  in  the  production  is  the  re]  >r<  idu 
tion  of  the  famous  duel  to  the  death  be 

tween  Col.  Cody  and  the  Indian  imper- 
sonating Chief  Yellow  Hand  of  the 

Cheyenne  tribe.  As  Buffalo  Bill  himself 
tells  the  story,  Yellow  Hand  and  he  met 
at  a  time  when  the  Indians  were  becoming 
restless  and  uneasy  ami  the  [ndian  chief , 

seeing  that  Cody  was  mounted  and  be- 
lieving him  afraid  to  engage  in  a  hand- 

to-hand  fight,  dared  him  to  dismount  and 
fight  out  the  question  of  the  supremacj 
of  the  whites  and  the  redskins  as  man  to 
man.  Yellow  Hand  is  alleged  to  have 
agreed    that,    if  defeated,    he   would   lead 
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his  followers  back  to  the 

reservation,  so  Cody  be- 
lieved he  had  a  fair  chance 

to  settle  the  incipient  up- 
rising there  and  then. 

Armed  only  with  his 
bowie  knife,  as  opposed 

to  the  Indian's  tomahawk, 
Buffalo  Bill  leaped  down 

from  his  horse  and  grap- 
pled with  Yellow  Hand. 

The  men  fought,  pushed, 
slashed  and  wrestled  at 

the  very  edge  of  a  steep 
cliff,  and  at  last  the 
strength  and  endurance  of  the  white 
man  began  to  tell,  for  Yellow  Hand  was 

pushed  slowly  backward.  The  fight  end- 
ed with  Cody  the  victor  and,  true  to  the 

promise  of  their  chief,  the  band  of 
Cheyennes  gave  up  their  plan  for  warfare 
against  the  whites  and  went  resignedly 
back  to  their  reservation,  their  chief 
having  been  beaten  at  his  own  game. 
Later,  however,  they  avenged  the  defeat 

3* 
The  Beginning  of  the  Battle  of  Wounded  Knee, 

are  Shown 

n  Which  Over  1,250  Participants 

Porcupine  Butte  Where  the  Troops  Met  Big  Foot's 
Band,  Seven  Miles  from  the  Spot  Where  the  Battle  of 
Wounded  Knee  was  Fought.  Note  Director  Wharton  and 
His  Camera  Man  in  the  Left  Foreground  of  the  Picture 

of  Yellow  Hand  many  times  over.  The 
whole  of  this  historical  incident  is  acted 
out  before  the  camera  and  is  said  to  be 
most  thrilling. 

FILMS  AS  EVIDENCE 

It  is  becoming  more  and  more  common 
for  motion  pictures  to  play  a  large  part 

in  the  world's  affairs  outside  their  usual 
field  of  entertainment.  Not  many  weeks 
ago  the  daily  newspapers  of  the  country 
contained  a  story  to  the  effect  that  a 
strip    of   film   taken   from    one    of   the 

"Pathe  Weeklies"  was  to  be  greatly 
enlarged  and  thrown  on  a  screen  by 
representatives  of  the  government  in 
their  effort  to  learn  just  who  were  the 
ring  leaders  in  a  recent  battle  in  Colorado 
between  strikers  and  their  foes. 

The  bit  of  film  in  question  was  taken 

by  Victor  Miller,  one  of  Pathe's  camera- 
men, who  had  been  sent  to  "cover"  the 

labor  troubles  for  his  employers,  and  he 

managed  to  get  his  camera  in  such  a  posi- 
tion that  he  caught  every  face  of  those 

engaged  in  battle  on  each  side,  and  al- 
though bullets  were  falling  thick  about 

him  he  remained  on  duty,  getting  every 
detail  of  the  stirring  scene.  Undoubtedly 
when  the  bit  of  film  is  thrown,  many 
times  enlarged,  on  a  screen,  acquaintances 
will  be  able  to  easily  recognize  those  tak- 

ing part  in  the  struggle. 
Still  more  recently  a  Boston  court 

room  was  darkened  and  a  motion  picture 
show  was  given  as  a  vital  part  of  the  de- 

fense of  the  United  Shoe  Machinery 
Company  in  the  dissolution  suit  instituted 
by  the  government  on  the  ground  that 
the  company  has  effected  an  unlawful 
monopoly.  The  films  were  employed  to 
illustrate  the  operation  of  the  machines  in 

the  plant  of  the  company  and  to  familiar- 
ize the  jurors  with  the  mechanical  pro- 

cesses involved.  The  exhibition  lasted 

40  minutes  and  during  the  showing  of  the 
pictures  the  president  of  the  company, 
who  is  one  of  the  defendants  in  the  suit, 
explained    the    apparatus    being   shown. 
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A  Comparison  of  Costumes  in  the  Old  Fashioned  Minuet  and  the  Modern  Dance 

OLD  FASHIONS  AND  THE  NEW 

One  of  the  most  interesting  of  recent 
Kinemacolor  releases  is  the  one  in  which 

fashions  of  the  olden  time  are  contrasted, 
side  by  side,  with  those  of  1914.  This 
series  of  fashion  pictures  was  produced 

at  the  suggestion  and  under  the  direc- 
tion of  Mrs.  A.  Leist  of  the  Kinema- 
color Company  and  they  vary  from  the 

mode  of  dress  worn  by  tiny  tots,  both 

boys  and  girls,  to  that  of  grown-ups, 
both  men  and  women. 

Kiddies  in  beruffled  long  dress  and 
pantalettes  play  beside  old  fashioned 
cradles,  while  bob-haired  tots  in  French 
frocks  fondle  woolly  lambs  or  ride  wild 

rocking  horses.  The  grown-ups  of  the 
olden  times  trip  the  stately  minuet, 
while  the  modern  grown-ups  whirl 
through  all  the  variations  of  the  tango. 
The  interest  in  the  comparisons  of  the 

fashions  of  yesteryear  with  those  of  to- 
day is  further  increased  by  the  fact  that 

Kinemacolor  brings  out    all    the    fabrics 

in  their  true  colors  and  in  all  their  vary- 
ing shades. 

REMARKABLE     CAMERA     WORK 

Those  who  puzzle  over  and  marvel  at 
such  photographic  wonders  as  double  and 
triple  exposures  on  one  plate  or  piece  of 
film  will  be  still  further  puzzled  and 

astonished  when  they  see  a  recent  Uni- 
versal release  entitled  "The  Return  of 

the  Twins'  Double." 
In  one  scene  of  this  remarkable  produc- 

tion, by  Director  Francis  Ford,  a  double 

exposed  "vision"  is  seen  in  a  triple  ex 
posurc — in  other  words  five  si  ■;  i 
exposures  are  made  on  the  same  piece  of 
film,  thus  permitting  the  same  player  to 

appeal"  five  separate  and  distinct  times 
on  the  screen  at  once.  This  is  believed 
to  be  the  record  to  date  for  remarkable 

camera  work,  though  other  directors  will 

probably  attempt  to  go  even  this  u-.it "one  better." 



TELEPHONE  INDUSTRY  SHOWN  IN  FILMS 

.  Motion  pictures  are  rapidly  becom- 
ing a  factor  of  importance  in  electrical 

advertising,  for,  by  means  of  the  an- 
imated pictures,  effects  previously  unseen 

can  be  displayed  upon  the  screen  and 
publicity    of    an    absolutely    novel    kind 

Laying  a  Submarine  Cable 

obtained  at  a  comparatively  low  cost  in 
proportion  to  its  benefits. 

The  Pathe  Company  recently  com- 
pleted a  full  reel  of  pictures,  which  it  has 

entitled  "Spinners  of  Speech,"  which 
deals  entirely  with  the  telephone  in- 

dustry. The  various  steps  in  establish- 
ing a  telephone  connection  between  a 

Colorado  mine  and  a  New  York  hotel 

are  shown  in  combination  with  a  map  of 
the  United  States.  The  progress  of  the 
call  through  each  toll  district  is  shown  by 
an  advancing  band  of  light  upon  the  map ; 
the  handling  of  the  switchboards  in  the 
connection  at  Denver,  Chicago,  Buffalo 
and  New  York  is  displayed  in  realistic 
fashion  and  finally  when  the  conversa- 

tion has  begun  it  is  shown  in  full  sized 

views  upon  the  screen  and  also  demon- 
strated by  miniature  motion  pictures 

on  the  map. 

Through  subtitles  the  public  is  in- 
formed of  the  millions  of  dollars'  worth 

of  plant  that  is  tied  up  in  such  a  con- 
versation and  before  the  film  ends  the 

audience  has  obtained  an  excellent  idea 

of  the  methods  of  cable  laying,  splicing 

and  intricate  practical  tests  which  are 
eye  openers  to  the  layman.  Wherever  it 
has  been  shown  the  picture  calls  forth 

tremendous  applause  showing  the  in- 
tense interest  with  which  the  subject  had 

been  watched. 

That  eager  desire  of  the  average 

American  to  "learn  how  it  works,"  to 
"•watch  the  wheels  go  round, "  is  keenly 
stimulated  by  such  applications  of  the 
motion  picture  and  it  would  indeed  be 
trite  to  point  out  the  influence  of  such 
film  subjects  in  popularizing  electrical 
service  of  all  kinds. 

The  possibilities  along  this  line  in  con- 
nection with  the  exhibition  of  the  steps 

taken  in  filling  a  telephone  service  appli- 
cation, for  example,  are  at  once  evident. 

The  appearance  of  the  prospect  at  the 
office  of  the  central  station,  his  signing 
of  the   contract,    the   machinery   set   in 

Unwinding  Cable  from  an  Immense  Drum 

motion  to  serve  him,  system  diagrams  in 
elementary  form  and  the  actual  opera- 

tion of  the  plant,  the  work  of  line  and 
inside  construction  forces,  and  finally, 
the  comforts  and  low  cost  of  the  service 

can  all  be  set  forth  effectively.  Here  is 
a  field  in  which  the  imagination  can  be 
used  to  help  the  development  of  the 
industry,  and  undoubtedly  interesting 
results  will  be  obtained  along  these  lines 
in  the  near  future. 

I2QO 
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MOST  PHOTOGRAPHED  CHILD  IN 
THE  WORLD 

Marie  Eline,  better  known  as  "The 
Thanhouser  Kid,"  but  who  is  now  play- 

ing juvenile  leads  in  the  Princess  brand 
of  films,  lays  claim  to  being  the  most 
photographed  child  in  the  world  and 
apparently  her  claim  is  based  upon  facts 
and  figures.  Marie  is  only 
eleven  years  old,  and  not 
much  larger  than  a  child 
of  eight.  She  began  her 

stage  ca'reer  with  Guy  Bates 
Post  in  "The  Bridge." 
Later  she  was  with  Fanny 

Ward  in  "Van  Allen's 

Wife,"  with  Nora  Bayes 
and  Jack  Norworth  as  cap- 

tain of  the  Kiddies  in  "The  Jolly  Bach- 
elors" and  in  a  featured  role  in  "The 

Fatal  Wedding." A  little  over  three  years  ago  she  became 
the  first  member  of  the  stock  company 

formed  by  the  Thanhouser  Film  Corpora- 
tion and  since  that  time  has  appeared  in 

over  150  reels  of  pictures.     Since  there 

Some  Sections  of  the  Film.  "Spin 
Speech,"  Givina  an  Idea  of  the 

Immensity  and  Intricacy  of  Modern 
Telephone  Plant  Construction.  The 
Map  is  Made  to  Show  Graphically  the 

Various  Steps  in  Completing  a  Tele- 
phone Connection  Between  .<  Now  York 

Hotel  and  a  Colorado  Mine 
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are  sixteen  pictures  to  every  foot  and 
1000  feet  to  every  reel  it  appears  that  she 
has  been  photographed  more  than  two 
million  times. 

SOME  GRIFFITH  ANECDOTES 

The  recent  announcement  that  D.  W. 

Griffith,  considered  the  world's  greatest 
director  of  motion  pictures,  had  left  the 
Biograph  Company  to  assume  charge  of 
the  Reliance  studio  of  the  Mutual  Film 

Corporation,  brought  out  many  interest- 
ing little  anecdotes  and  stories  of  this 

director  and  the  methods  he  used  in  get- 
ting his  players  to  do  what  he  wished. 

As  the  public  generally  knows,  Mr. 

Griffith  was  the  man  who  "discovered" 

such  present  day  stars  as  "Little  Mary" 
Pickford,  Arthur  Johnson,  Florence  Law- 

rence and  Blanche  Sweet.  The  famous 

director's  ability  to  "make  people  act" 
falls  little  short  of  real  genius  and  he  will 
go  to  almost  any  lengths  to  get  an  actor 
to  give  him  the  effect  the  scene  demands. 

It  is  said  that  in  the  early  days  of  Mary 

Pickford 's  career,  when  she  was  engaged 
to  her  present  husband,  Owen  Moore, 
who  was  working  with  her  in  Mr. 

Griffith's  company,  the  noted  director would  accuse  her  fiance  of  lack  of 

intelligence  until  Mary  would  lose  her 

temper.  Then  Griffith  would  turn  quick- 

ly to  the  camera  man  and  whisper  "Go 
ahead,  grind!"  The  result  was  always 
an  exhibition  of  "temperament"  on  the 
part  of  "Little  Mary"  that  exactly  fitted 
the  character  she  was  then  portraying. 
Among  the  early  trials  of  little  Mae 

Marsh  was  the  playing  of  a  strongly 
emotional  role,  in  which  she  was  required 
to  show  a  high  degree  of  sudden  fright. 
The  transition  from  perfect  tranquility 
to  terrible  alarm  had  to  be  made  almost 

instantaneously  and  Miss  Marsh  could 
not  seem  to  perform  the  difficult  feat  of 
acting  perfectly  enough  to  suit  her 
exacting  director.  Mr.  Griffith  was  seen 
giving  secret  instructions  to  a  property 
man  and  then  the  scene  was  started  over 

again  with  the  camera  faithfully  record- 

ing the  action.  This  time  Miss  Marsh 
had  no  difficulty  in  getting  the  effect 
required,  for,  at  the  proper  moment,  a, 
double  barreled  shotgun  was  fired  off 
behind  the  scenery,  within  a  few-feet  of 
her  head,  and  her  exhibition  of  sudden 
fright  was  all  that  could  be  desired. 

THE  "  SERIES  "  PICTURE 
Serial  or  continued  stories  have  long 

been  a  feature  of  the  popular  magazines 
but  the  film  maker  is  now  beginning  to 
adopt  the  idea  for  his  pictures  and  the 
continued  story  in  motion  pictures  is 

already  an  accomplished  fact.  Edison's 
"What  Happened  to  Mary,"  which  ran 
through  a  period  of  many  months  on  the 
picture  screens  of  the  country  at  the 
same  time  it  was  appearing- as  a  serial 

story  in  a  largely  circulated  woman's 
magazine,  proved  conclusively  that  the 
idea  was  feasible,  and  was  immediately 
followed  up  by  a  series  of  pictures  and 

stories  entitled  "Who  Will  Marry  Mary?" 
At  present  the  Edison  Company  has 

several  new  series  of  pictures  under  way, 

among  them  being  "The  Chronicles  of 
Cleek,"  which  is  a  series  of  mystery 

stories;  "Dolly  of  the  Dailies,"  a  con- 
tinued newspaper  story  in  which  Mary 

Fuller,  heroine  of  "What  Happened  to 
Mary"  and  "Who  Will  Marry  Mary?"  is 
featured;  "Wood  B.  Wedd, "  a  comic 
series  featuring  William  Wadswdrth,  and 

"The  Adventures  of  Octavius,  "  in  which 
an  extremely  amusing  comic  detective 
solves  some  baffling  mysteries. 
The  Selig  Polyscope  Company  has 

begun  and  will  continue  for  several 
months  more  a  bi-weekly  story  called 

"The  Adventures  of  Kathlyn"  which 
was  written  by  Harold  MacGrath  and 
which  features  a  number  of  the  famous 

Selig  wild  animals  and  Miss  Kathlyn 
Williams,  the  intrepid  star  who  performs 
with  them.  The  pictures  are  released 
simultaneously  with  the  publication  by 
a  score  or  more  of  Sunday  newspapers  of 
the  MacGrath  novel  upon  which  the 

pictures  are  founded. 



Hydro-Eledtric  Plant  at  the 
Wisconsin  Dells 

Ruins   of   the   Dell   House   on   the   Wisconsin 
River  above  Kilbourn,  Built  in  1837 

That  historic  waterway,  the  Wisconsin 
River,  which  nearly  250  years  ago  floated 
the  canoes  of  the  early  Jesuit  explorers, 
Joliet  and  Marquette,  as  they  pushed 
their  way  to  the  Mississippi,  and  which  in 
subsequent  generations  has  served  in 
turn  as  a  highway  for  the  fur  trader,  the 
logger  and  the  rafter  as  these  latter 
brought  the  stores  of  the  northern 
pineries  and  laid  them  at  the  door  of  a 
growing  section  of  the  country,  now 
continues  its  service  to  man  by  spinning 

the  huge  turbines  of  the  great  hydro- 
electric plant  which  has  been  built  at 

Kilbourn  in  the  heart  of  the  celebrated 

"Wisconsin  Dells"  region.  Nearly  two 
million  dollars  has  been  expended  in  this 

enterprise  which  furnishes  10,000  horse- 
power for  commercial  purposes. 

Kilbourn  is  situated  midway  between 
what  are  known  as  the  upper  and  lower 
Dells— a  stretch  of  some  ten  miles  where 
the  river  cuts  its  way  through  a  soft 
sandstone  formation  which  has  been 

worn  by  the  rushing  waters  into  innumer- 
able grotesque  and  fantastic  shapes  and 

produced  a  rugged  beauty  which  makes 

this  region  an  objective  point  for  thou- 
sands of  summer  tourists.     Just   below 

129 

The  Main  Street  of  Delton,  Wis.,  One  of  the  Towns  that 
"Moved  Away" 

the  town  a  350  foot  dam  has  been  thrown 

across  the  river  and  a  spacious  power 
house  erected  in  which  are  installed  four 

hydraulic  generators  of  the  horizontal 
type.  Each  generator  delivers  2,500 
horsepower  under  an  eighteen  foot  head 
of  water. 

The  power  that  is  here  generated  is 
carried  to  Watertown — a  distance  of  65 
miles — on  a  system  of  skeleton  towers. 
The  wires  carry  50,000  voltage  which 
will  be  increased  in  the  near  future  some 

50  per  cent.  At  Watertown  the  current 

is  "stepped  down"  and  turned  into  the 
lines  of  a  Milwaukee  corporation.  Much 
of  it  is  used  for  traction  purposes;  the  bal- 

ance is  sold  for  general  commercial  uses 

in  Wisconsin's  metropolis — something 
over  a  hundred  miles  from  the  point 
where  it  is  generated. 

One  result  of  building  the  Kilbourn 
dam  lias  been  to  raise  the  river  level  some 

eighteen  to  20  feci  for  a  distance  oi 
several  miles  above  the  town.  This  has 

destroyed  some  {^'  the  beauty  ̂ i  the  I  )ells 
and  obliterated  many  ̂ \  the  old  land- 

marks and  other  points  i^\  interest.  One 
such  which  happily  has  been  spared  is  the 

picturesque   ruin   ii(   the  old    Pell    House 
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A  View  of  the  Power 
Plant  and  Dam  of  the 
Southern  Wisconsin 

Power  Company  at  Kil- 
bourn,  Wis.  The  Low- 

er Picture  shows  "The 
Narrows"  of  the  Wis- 

consin River  above 

Kilbourn,  a  Part  of  the 
Famous  Dells  Called 

the  "Navy  Yard"  Be- 
cause of  the  Resem- 
blance of  the  Rocks  to 

the  Prows  of  Battle- ships 

just  south  of  the  narrows — a  point  where 
the  river  runs  through  a  gorge  only  52 
feet  wide.  The  Dell  House,  which  was 
built  in  1837,  is  said  to  have  been  the  first 

permanent"  white  man's  habitation  in Wisconsin  west  of  the  river.  In  its  earlier 

days  it  was  a  trading  post' with  the  In- dians and  later  it  became  a  notorious 

tavern  from  which  many  a  riverman  and 
traveler  has  mysteriously  disappeared. 
At  one  time  it  was  the  headquarters  of  a 
gang  of  counterfeiters. 

The  town  of  Kilbourn  owes  its  existence 
to  fortuitous  circumstances.  Back  in  the 

'50's  when  the  railroad  was  projected 
through  this  region  it  was  expected  that 
it  would  bridge  the  Wisconsin  river  at 

Newport  some  five  miles  below  the  pres- 
ent crossing.  Newport  was  a  thriving 

community  and  together  with  the  neigh- 
boring village  of  Delton  mustered  in  ex- 

cess of  1,000  inhabitants.    An  offer  from 

General  Kilbourn,  of  Milwaukee,  of  a 

right  of  way  and  money  for  a  bridge  in- 
duced the  railroad  to  cross  the  river  at  its 

present  location.  The  town  of  Kilbourn 
was  born  and  Newport  and  Delton  re- 

ceived their  death  stroke.  The  latter  still 

retains  a  struggling  foothold  upon  the 

map  but  Newport  has  disappeared — its 
houses,  with  two  or  three  exceptions, hav- 

ing been  torn  down  or  moved  away. 

CONSTRUCTING    BUILDINGS    ON 
STILTS 

The  Canadian  Pacific  Railway  Com- 
pany is  undertaking  a  stupendous  task 

in  the  lofty  Selkirk  Mountains  of  the 
Rocky  range  in  British  Columbia  by 

building  a  tunnel  through  five'  miles  of almost  solid  rock,  the  job  requiring 500 
men  over  a  period  of  four  years.  A 

peculiarity  of  the  contractors'   plans  is 
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that  the  residential  quarters  for  the  army 
of  men  who  will  live  all  that  time  in  an 

isolated  region  must  be  of  remarkably 
heavy  construction  to  resist  the  fall  of 
snow  which  runs  as  high  as  25  and  30 
feet  in  depth,  causing  enormous  pressure. 
Were  the  buildings  placed  on  the  ground 

level,  they  would  be  completely  cov- 
ered with  snow  and  ice  in  midwinter, 

so  that  they  will  have  to  be  built  on  stilts 
at  a  considerable  height  from  the  ground 

to  keep  the  doors  and  windows  access- 
ible. The  most  urgent  reason  for  the 

tunnel's  construction  is  to  overcome 
twelve  miles  of  winding  railway  that 
represents  a  stupendous  winter  problem 
through  the  dangers  of  snow  slides  and 
the  inefficiency  of  snow  sheds. 

SAFEGUARDING  MINERS  WITH 
ARTIFICIAL  FOG 

Following  the  discovery  by  experts  of 
the  United  States  Bureau  of  Mines  that 

Machine  for  Making  Artificial  Fog 

one-fourth  of  all  explosions  and  resultant 
losses  of  life,  in  coal  mines  were  due  to  the 
presence  of  coal  dust  hanging  suspended 
in  the  atmosphere,  an  artificial  fog 
making  machine,  designed  to  remedy  the 
evil,  has  been  placed  upon  the  market. 
This  machine  is  known  as  a  humidifier 
and  its  function  is  to  introduce  into  the 

mine  sufficient  moisture,  in  the  form  of 
vapor,  to  absorb  and  precipitate  the 

curtain  of  deadly  dust.  The  "fog 
machine  "  here  pictured  is  operated  by  an 
electric  motor  and  will  discharge  into  a 
mine  shaft  every  hour  1.65  gallons  of 
water  which  is  vaporized  by  centrifugal 
action. 

THE  MAKING  OF   "RICE-PAPER" 
It  is  difficult  to  explain  why  the  paper 

forming  the  wrappers  for  cigarettes 

should  be  called  "rice-paper,"  since  it 
has  nothing  whatever  to  'do  with  rice. 
On  the  contrary,  it  is  made  sometimes 
from  the  membranes  of  the  bread-fruit 

tree,  or,  more  usually,  from  the  "trim- 
mings" of  flax  and  hemp. 

This  paper  is  of  extreme  lightness,  so 
light,  indeed,  that  to  make  up  an  ounce 
of  it  there  are  required  five  hundred 

sheets.  Since  they  are  perfectly  com- 
bustible, they  give  off  a  minimum  of 

smoke.  Before  being  rolled  with  tobacco 

they  are  analyzed  to  as- 
certain whether  they  are 

free  from  deleterious  ma- 
terial and  contain  noth- 

ing but  the  purest  paper 

fiber.  None  save  "new" material. is  made  and  this 
is  thoroughly  purified. 
Chopped  by  machinery 
into  minute  particles, 
they  are  thoroughly 
mixed  by  arevolving  fan 
and  then  reduced  to  a 
dust.  Thisdust  is  placed 
in  a  solution  of  lime  and 

soda.  After  remaining  in 
this  solution  for  some 

time  in  order  that  all 

foreign  substances'  may be  eliminated,  it  undergoes  a  washing 

process,  the  water  being  of  the  purest  son 
from  artesian  wells  sunk  especially  for  the 

purpose. The  next  step  is  to  roll  the  pulp  into 
paper.  At  first  it  shows  a  grayish  tinge, 
the  pure  white  of  the  finished  product 
being   obtained    by   an   electric    process 
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which,  in  bleaching  it,  also  removes  any 
impurities  that  may  have  escaped  the 
bath. 

The  industry  is  practically  a  French 
monopoly,  the  Austrian  and  Italian 
papers  attaining  a  sale  insignificant  in 
proportion. 

ELECTRICAL  REFRIGERATION 

Most  of  the  progressive  hotels  and 
meat  markets  in  the  large  cities  now  use 
electric  refrigerating  outfits  in  place  of 

the  unhygienic,  inconvenient  and  com- 
paratively expensive  natural  ice.  The 

convenience  of  not  having  to  order  and 
receive  many  tons  of  wet  and  dirty  ice  at 
all  seasons  of  the  year  is  very  great. 
Another  advantage  is  the  even  tempera- 

ture which  is  maintained,  in  which  the 
meat  keeps  better  and  longer. 

In  hotels  one  of  the  features  of  this 

kind  of  equipment  is  the  system  of  cooling 

the  drinking  water  which  is  piped  to 
every  room.  This  usually  consists  of  a 
large  tank  in  which  are  coils  of  pipe 
through  which  cold  brine  from  the 
electric  refrigerating  apparatus  is  passed. 
As  fast  as  the  water  is  drawn  from  the 
tank  more  flows  in  from  the  city  pressure. 
In  meat  markets  not  only  are  the  large 
storage  refrigerators  kept  cold,  but  the 
refrigeration  is  extended  by  piping  to  the 
show  cases,  brine  coils  being  generally 
used.  This  insures  the  finest  sanitary 
conditions,  as  flies  and  other  insects 
never  alight  on  the  contents  when  the 
doors  are  opened  because  of  the  chilly 

atmosphere  which  they  feel  at  some  dis- 
tance, from  the  meat  and  to  which  they 

are  very  sensitive. 
Where  ice  must  be  used,  then  artificial 

ice  by  all  means,  because  of  its  purity 
and  cleanliness.  Its  making  is  now  an 
exact  science,  thanks  to  the  electric  motor. 

This  Illustration  Shows  the  Refrigerating  Plant  of  One  of  the  Largest  Ice  Making  Concerns  in  Chicago.     The  Source 
of  Power  Here,  as  in  Most  Up-to-Date  Plants,  is  the  Electric  Motor 
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Refrigerating  machinery  needs  con- 
stant attention  and  maintenance  and 

the  less  time  the  man  in  charge  has  to 
devote  to  the  driving  equipment,  the 
better  the  condition  in  which  he  can 

keep  the  cooling  devices.  It  must 
also  be  remembered  that  cooling  plants 
usually  run  24  hours  a  day,  and  that 
a  failure  may  involve  the  loss  of  con- 

An  Idea  of  the  Immense  Amount  of  Meat  that  is  Kept 
in  One  Large  Market 

This    Small  Electric 
Refrigerating  Plant 

Supplies     the  "Cold" 
for    the    Meat  in    the 
Picture  Above 

Interior  of  a  Modern 
Market.  The  Absence 

of  Dirt,  the  Compact- 
ness and  Simplicity 

Scarcely  Call  for  Com- 
ment 

sidcrable    money    through    the   spoiling  use    of    electricity    absoluk 
of   perishable   goods.      The    question  of  this  continuity, 
the    greatest    importance,    therefore,   is  The  illustrations  given  Ik 
continuity  of  operation  and   this  phase  equipment   used    in    the  be! 
of    the    subject    overshadows    even   the  modern   meat  markets 
efficiency  of  the  complete  system.     The  plants  in  the  country. 

provides 
show  the est  and  most 

1  artificial   ice 



The  Test  Car 
BY  GEORGE  AUSTIN   BARNES 

(Concluded) 

Monahan  laughed  to  himself  as  he 
went  about  his  work.  He  laughed  again 

as  he  sat  in  the  office  looking  at  the  mag- 
azines, but  he  did  not  seem  in  a  hurry 

to  return  to  the  barn. 

When  he  again  came  to  Number  30, 
he  climbed  unhesitatingly  aboard  and 

flashed  his  electric  searchlight  over  ev- 
ery spot  of  the  interior,  but  everything 

"Oh,  ho!  And  that's  the  game,  is  it? 
Well,  well !  You  knew  what  you  were 
talking  about  when  you  said  she 

wouldn't  run  cool,  didn't  you?" 
He  left  the  car  and  hurriedly  com- 

pleted his  round.  When  he  entered  the 

office  he  seated  himself  at  Russell's  desk 
and  opened  the  telephone  directory. 
When   he   found  the   number   he   called 

seemed  all  right.  Suddenly  his  gaze  was 
attracted  by  a  spot  on  the  floor  beside 

the  trap  over  the  motors — a  little  heap 
of  dust  that  glittered  hardly  when  the 
light  struck  it.  He  rubbed  a  pinch  of  it 

between  his  fingers  wonderingly,  a  puz- 
zled frown  on  his  face.  Then  he  whis- 

tled softlv. 

'And  That's  Why  We  Have  Lost  the  Bearings  on  Your 

Test  Car" 

■ff:fy/i  ''u'  imperial  Hotel  and  waited  impa- 
' '$'*/£;  tiently  until  a  sleepy  clerk  answered. 

#Mh  After  considerable  delay,  when  he  was 
tempted  to  hang  up  the  receiver  and  go 
about  his  neglected  work,  a  voice,  sharp 

with  annoyance  at  being  disturbed,  an- 
swered. 

"Is  that  you,  Mr.  French?"  Monahan 
nquired  excitedly. 

"Yes,  it's  me.  But  who  in  blazes  are 
you,  and  what  do  you  want  at  this  time 

of  night,"  came  French's  irritated  reply. 
"It's  Monahan.  At  the  car  barn.  Be 

here  at  five  o'clock  sharp." 
"Monahan !  Well,  what  do  you  want 

of  me  at  that  ungodly  hour?" 1298 
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"It's  the  test  car,  Mr.  French.  She'll 
fail  if  you're  not  here.  I  can't  tell  you 
what's  wrong  now ;  I've  got  to  make  my 
rounds.  But  be  here  sure.  And  bring 
Russell  with  you  if  you  have  to  drag 

him." 
Heedless  of  French's  insistent  ques- 

tions, Monahan  hung  up  the  receiver 
and  hurried  from  the  office.  As  he 

closed  the  door,  he  heard  the  prolonged 
whir  of  the  telephone  bell,  but  he  only 
grinned. 

"Ring  away,"  he  chuckled.  "You'll  be 
here  all  right.  There's  nothing  like 
curiosity  to  make  a  fellow  be  on  time." It  lacked  a  number  of  minutes  of  five 

o'clock  when  he  heard  an  owl  car  stop 
in  front  of  the  barn  and  a  moment  later 

the  office  door  was  shaken  loudly.  He 
completed  his  tour  of  the  shops  before 
he  answered  the  summons.  Then  lie 

refused  to  open  the  door,  but  addressed 
his  visitor  from  an  opened  window. 

"I  can't  let  you  in ;  it's  against  the 
rules.    But  I'm  glad  you  got  here  early." 

"What  is  wrong?"  French  demanded. 
"Of  course  it's  all  right  about  your 
rules,  and  I  don't  want  to  get  in ;  but  I 
do  want  to  know  why  you  hauled  me 

out  here  when  I  should  be  in  bed." 
Monahan  told  briefly  of  what  he  had 

seen,  and  his  suspicions. 

"Take  my  advice,  Mr.  French,  and 
get  the  old  man  out  here  before  you  look 
at  the  car.  You  want  him  here,  so  you 

can  prove  there's  no  shananiganing  on 
your  part.  Jacques  has  done  you  dirt, 

but  you'll  have  to  prove  it  to  the  old 

man." 
"I  guess  you're  right,  Monahan," 

French  said  thoughtfully.  "When  does 
he  get  here?" 

"Not  until  seven-thirty,  and  the  car  is 
ordered  out  at  five-thirty.  But  there's 
a  telephone  in  the  drug-store  across  the 

street." 
"All  right;  I'll  get  busy." 
It  was  five-fifteen  when  the  telephone 

in  the  office  rang.  Monahan  answered 

it  and  Russell's  voice  peremptorily  bade 
him    call    the    starter.      When    that    em- 

ployee re-entered  the  barn  ten  minutes 
later,  the  crew  was  already  on  Thirty, 
but  he  ordered  them  onto  another  car. 

"The  boss  says  Thirty  is  to  wait  until 
he  comes  down,  and  we're  not  to  move 
or  board  her  until  he  comes." 

Monahan  punched  the  time  clock  for 
the  last  time  and  put  on  his  hat  and  coat, 
but  loitered  around  the  barn,  talking  to 
the  different  crews.  Lie  was  minded  to 

see  the  matter  through.  Lie  waited  half 
an  hour  before  Russell  dropped  off  an 
incoming  car  and  hurried  across  the 
yard.  French  met  him  at  the  street,  and 
together  they  entered  the  barn  and 
marched  straight  to  Number  30  and 
climbed   aboard. 

When  Monahan  tiptoed  onto  the  plat- 
form they  had  the  trap  up  and  were  lift- 

ing the  cups  out  of  the  grease  recepta- 
cles on  top  of  the  motors.  Russell  drew 

out  the  waste  and  flashed  the  electric 

bulb  against  the  armature  bearings,  and 
then  looked  at  French  in  amazement. 

"Well,  if  that  don't  beat  hell !  And 

that's  why  we  have  lost  the  bearings  on 
your  test  cars.  Jacques  told  me  yester- 

day there  was  no  use  monkeying  with 
your  oil ;  that  it  cost  us  more  in  bearings 
than  you  could  guarantee  to  save  us  in 
oil  and  he  wanted  to  go  back  to  the  dope 
we  had  been  using.  The  salesman  is  a 
particular  friend  of  his,  hut  he  claimed 
the  oil  was  cheaper  than  yours  and  just 

as  good.  And  here  he's  been  slipping  in 
at  night,  drawing  your  cups  and  waste 

and  dumping  emery  powder  on  the  hear- 
ings and  setting  your  cups  hack.  No 

wonder  the  machines  went  down." 
Suddenly  he  leaped  to  his  feet  and 

started  toward  the  door. 

"Bltrdick!"  he  shunted  to  the  -tarter. 

"Tell  Jacques  to  come  here  at   once." 
"Me  hasn't  come  in  yet,  Mr.  Russell," 

Burdick  replied.  "I'll  tell  him  when  he 

shows  up." But  Monahan  know  Jacques  would 

never  again  show  up  on  the  City  &  Sub 
urban  Line.  lie  had  seen  the  master 

mechanic's  shifty  face  appear  for  a  mo- 
ment   at    the    rear    door    and    noted    the 



1300  POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

Have  Given  Your  Job  to  Another  Man' 

look  of  surprise  and  alarm  that  twisted 
his  sharp  features  as  he  turned  and  ran 
down  the  back  street. 

A  few  days  later  Monahan  received 
from  the  motor  builders  the  bulletins 

French  had  promised.  There  followed 
a  week  in  which  he  snatched  many 

happy  minutes  in  Russell's  office,  be- 
tween his  rounds  of  the  barns,  studying 

the  cuts  of  different  types  of  motors. 
As  he  passed  the  machines  on  the  floors 
in  the  winding  room  and  shops,  he 

looked  at  them  with  growing  compre- 
hension, and  yet  with  appreciation  of 

his  ignorance.  But  he  was  not  discour- 
aged ;  a  new  vision  of  knowledge  and 

usefulness  had  opened  to  him. 

"Just  wait  until  I  get  that  book,  and 
I'll  show  you.  I'll  know  all  about  you 
then,"  he  exulted. 

At  the  end  of  ten  days,  as  he  crossed 

the  tracks  on  his  way  to  work,  the  start- 
er called  to  him. 

"The  old  man  wants  to  see  you  in  his 
office.  Guess  it's  the  blue  envelope  for 
yours,"  he  grinned. 

Monahan  entered  the  superintendent's 
office  inwardly  apprensive,  but  outward- 

ly calm.     Russell  whirled  in  his  chair. 

"French  tells  me  you  discovered  the 

trick  Jacques  was   playing  on   us." 
"Yes,  sir." 

"Jacques  had  been  -jumping  on  you 
that  afternoon,  hadn't  he?" 

"Yes,  sir,"  Monahan  replied  quietly. 

Then  he  added  more  quickly,  "Don't  get 
the  idea  I  was  sore  at  Jacques,  Mr.  Rus- 

sell. It  was  the  cars.  I  hated  to  see 

them  come  limpin'  in  that  way." 
"French  tells  me  you  Avant  to  learn 

something  about  this  business,"  Russell 
said,  after  he  had  looked  at  Monahan 

unwinkingly  for  a  few  moments. 

"Yes,  sir,  I  do." 
"Well,  why  don't  you?"  the  superin- 

tendent inquired  bluntly. 
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"I  am.  And  I'm  going  to  know  more 
about  it  before  long,"  Monahan  said 
confidently. 

"We'll  see  about  that,"  Russell  re- 

plied coldly.  "I  have  given  your  job  to 
another  man.  You'll  show  him  around 

to-night." 
Monahan  stared  at  him,  a  sickening 

sensation  at  the  pit  of  his  stomach,  as 
he  saw  his  air  castles  dissolve.  With- 

out his  job,  how  could  he  learn  about 
the    motors ;    and    not    knowing    about 

them,  how  could  he  hope  to  get  another 

job? 
"You  will  report  to  the  shop  fore- 

man tomorrow  at  noon,"  Russell  con- 
tinued. "I  am  going  to  give  you  a 

chance,  Monahan,  because  I  believe  you 
can  make  good.  You  will  get  only  the 

consideration  you  earn.  It's  up  to  you 
whether  I  advance  you  beyond  a  roust- 

about's job.  You  will  find  the  new 
watchman  waiting  for  you  in  the  other 

room.     Good-night." 

A  GRAVITY  CLOCK 

The  gravity  clock,  as  its  name  indi- 
cates, is  operated  by  the  force  of  gravity. 

Unlike  other 

clocks,  it  has  no 
springs;  the 
usual  motor 

force  being  re- 
placed by  the 

weight  of  the 

timepiece  it- 
self, which  slides 

between  t  w  o 

vertical  pillars. 
The  mechanism 

being  perfectly 
adjusted  to  the 

weight,  the  de- 
scent proceeds 

with  absolute 

regularity      and 

The  Clock  Itself  is  the  Weight       Precisi°n"       It  re- quires  seven 
days  to  complete  the  distance  from  the 
highest  point  to  the  lowest,  so  that  all 
the  care  it  requires  is  to  raise  it  once  a 
week. 

Having  no  springs,  which  arc  affected 

by  temperature,  nor  complicated  mech- 
anism to  become  deranged,  this  clock 

never  varies  in  consequence  of  change 
of  weather  and  needs  no  attention 

beyond  the  weekly  necessary  adjust- 
ment. 

It  is  a  French  invention,  manufac- 
tured in  Paris. 

IVORY— REAL   AND  FALSE 
The  supply  of  ivory  is  never  equal  to 

the  demand.  Hence  it  is  that  the  in- 
genuity of  man  is  constantly  being 

exercised  to  provide  good,  serviceable 
substitutes  for  the  real  thing;.  The 
imitations  and  substitutes  are  some- 

times so  excellent  that  it  is  difficult  to 

distinguish  them  from  the  genuine  ivory. 

To  the  expert,  however,  it  is  an  easy  mat- 
ter to  tell  the  real  from  the  counterfeit. 

Genuine  ivory,  being  a  modification  of 
dentine,  shows  in  transverse  sections 
lines  of  varying  .shades  running  in  arcs 
and  forming  minute  lozenge  shaped 
spaces.  These  markings,  which  exist  in 
every  portion  of  any  transverse  section, 
enable  the  expert  to  recognize  true  ivory 
as  distinct  from  every  other  kind  of 
tooth  substance,  and  from  bone  and  all 

fictitious  "ivories." 
A  very  curious  form  of  imitation  ivory 

of  the  vegetable  sort  is  that  which  is  the 
product  of  a  plant  called  the  Phytelephas 

macrocarpa,  native  to  South  America. 
This  is  said  more  completely  to  resemble 
real  ivory  than  the  majority  of  the 
animal  substitutes.  The  fruit  o(  this 

palm  like  plant  is  of  great  size,  almosl  as 

large  as  a  man's  head,  and  it  contains numerous  nuts  somewhat  smaller  than 
hen's  eggs. 

The  kernels  of  these,  commerciallj 

known  as  "Corozo  nuts,"  furnish  the 
vegetable  ivory  so  widely  used  in  the 
manufacture  of  buttons  and  trinkets. 
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It  appears  that  but  a  small  proportion 
of  the  ivory  of  Ceylon,  India,  Burma, 
Cochin-China,  and  the  Eastern  Archi- 

pelago, ever  reaches  Europe  or  America. 
By  far  the  greater  part  of  the  ivory  sold  in 
the  Occidental  markets  is  African,  and 
it  is  brought  from  the  interior  by  almost 
every  route  proceeding  to  the  coast. 
African  ivory  has  superior  density  and 
whiteness  and  is  the  sort  most  highly 
esteemed  by  manufacturers.  From  time 
to  time  they  express  great  anxiety  lest 
the  present  slaughter  of  the  animals 
should  produce  a  downright  ivory  famine. 

Other  animals  than  elephants  furnish 
ivory,  the  walrus,  the  hippopotamus,  and 
the  sperm  whale,  to  say  nothing  of  other 
creatures  possessing  teeth  or  tusks  of 
sufficiently  large  size  and  great  density  to 
be  employed  for  the  many  purposes  for 

which  real  ivory  is  used.  A  small  quan- 
tity of  true  ivory,  of,  however,  a  very 

brittle  sort,  is  obtained  from  the  fossil 
beds  of  Siberia.  This  is  obtained  from 
the  tusks  of  extinct  mammoths  found  in 
the  frozen  soil. 

NEW  IDEA  FOR  THE  LAUNCHING 
OF  LIFEBOATS 

Since  the  Titanic  disaster  a  number 

of  new  ideas  for  the  launching  of  life- 
boats have  been  patented.  One  in- 
ventor proposes  to  equip  ships  with 

inclined  planes  reaching  from  the  level 

of  the  deck  along  the  ship's  side  to  the 

level  of  the  water.  The  lifeboats  are  to 

be  pushed  along  the  deck  on  rails  until 
they  reach  a  lever  arrangement  which 
automatically  starts  them  down  the 
inclined  planes. 

DAYLIGHT  STEREOPTICON 
PICTURES 

The  showing  of  postal  lantern  pictures 
in  daylight  may  be  accomplished  by  the 
arrangement  here  shown. 

A  funnel  like  box  is  made  of  y$  inch 
lumber  and  fitted  with  a  ground  glass  at 

Daylight  Stereopticon 

the  large  end,  the  lantern  being  placed 
with  the  projector  just  inside  the  box  at 
the  opposite  end.  A  large  mirror  is 
placed  at  an  angle  with  the  ground  glass 
and  the  picture  caught  upon  the  ground 

glass  appears  quite  distinctly  in  the  mir- 
ror. The  spectator  looks  through  the 

"clear  glass"  into  the  mirror  in  the  in- 
terior the  box. 

The  idea  is  being  tried  out  for  possible 
use  in  refreshment  parlors  and  cafes  where 
it  is  not  desired  to  have  the  room  dark. 
— W.  F.  Murphy. 

Unique  Method  of  Launching  Lifeboats 

HOW  CHIPPED  GLASS  IS  MADE 

Sheets  of  glass  covered  with  a  shell- 
like raised  pattern  are  employed  for 

screens,  electric  light  fixtures  and  other 
purposes.  This  chipped  glass,  for  the 
pattern  is  often  really  chipped  out  of  the 
surface,  involves  a  process  that  is  quite 
interesting. 

The  sheet  of  glass  to  be  treated  is 
placed  under  a  sand  blast  in  order  to  give 
it  a  grain.  This  ground  surface  is  next 
treated  with  a  solution  of  good  glue  and 
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the  glass  is  placed  in  a  drying  room  on  a 
rack,  where  it  remains  for  some  hours. 
Next  the  sheets  of  glass  are  removed  to 
the  chipping  room,  where  they  are  placed 
on  edge  back  to  back,  with  the  coated 
surfaces  outward.  This  room  is  heated 

by  steam  coils,  and  when  the  heat  is 
turned  on  the  glue  attains  its  utmost 
degree  of  desiccation  and  curls  off  the 
glass  in  pieces  from  the  size  of  a  dime  to 
that  of  a  silver  dollar,  but  it  adheres  so 
closely  to  the  glass  that,  in  its  effort  to 
get  free,  it  tears  pieces  off  the  surface, 
the  result  being  a  beautiful  pattern. 

facturing  penguin  oil,  which  is  produced 
by  digesting  the  bodies  of  the  birds  in 
huge  cauldrons  or  boilers,  in  which  the 
pressure  of  steam  is  kept  at  about  20 
pounds.  The  oil  is  thus  brought  to  the 
surface  and  then  drawn  off.  It  is  then 

put  into  barrels  and  shipped  to  Australia 
and  New  Zealand,  where  it  finds  a  ready 
market. 

EFFECT    OF    THE    GLASS    GLOBE 
OVER  INCANDESCENT  LAMPS 

A  German  scietitist,    M.    G.    Sunden, 

has  been  making  experiments  upon  in- 

A  WIRELESS  "ANTI- 
SPOONING"  DEVICE 
The  chief  electrician 

at  one  of  the  Naval 
radio  stations  on  the 
Atlantic  Coast  recently 
installed  an  effective 

device  for  discouraging 
summer  flirtations  on  a 

bench  overlooking  the 
sea  in  front  of  the  sta- 

tion. The  plant  was 

provided  with  an  auxil- 
iary aerial  and  a  No.  24 

cotton  covered  wire  was  run  from  one  of 
the  aerial  leads  down  the  back  of  the  seat 

and  wrapped  around  the  bench.  The 
inductive  voltage  produced  when  the 
sending  key  in  the  station  was  depressed 
was  just  sharp  enough  to  make  the 
undesired  guests  feel  as  though  they  were 

being  pricked  by  needles,  and  the  arrange- 
ment was  immediately  effective  in  ridding 

the  place  of  visitors. 

MAKING    OIL    FROM    PENGUINS 

The  island  of  Macquarie  lies  about 
half  way  between  the  southern  coast  of 
Australia  and  the  Antarctic  continent. 

It  is  uninhabited,  but  serves  as  a  breed- 
ing ground  for  millions  of  penguins. 

Recently  the  government  of  Tasmania 
has  leased  the  island  to  a  company  which 
has    gone    into    the    business    of    inanu- 

candescent  lamps  with  metallic  filament 
in  order  to  discover  the  effect  of  the  globe 
of  ground  or  opal  glass  which  is  com- 

monly placed  over  these  lamps  when  use<  I 
for  street  lighting.  He  describes  the 
results  of  his  experiments  in  the  Elck- 
trotechnic  Zeitschrift.  He  has  estab- 

lished the  fact  that  lamps  in  *air  ai  a 
temperature  of  200°  C.  last  only  40  hour 
under  given  conditions,  whereas  the  same 
lamps  burning  in  air  at  a  temperature 

of  20°  C,  under  the  same  conditions  of 
lighting,  last  4.000  hours.  The  expla- 

nation seems  to  be  that  when  the  bulb  of 

the  lain])  is  highly  heated  the  vacuum 
inside  becomes  impaired,  probably  on 
account  of  the  glass  becoming  porous. 
It  would  therefore  appear  to  be  undesir- 

able to  surround  incandescent  lamps  of 
great  luminous  intensity  with  a  globe, 
which  would  increase  the  temperature. 



Most  Wonderful  Railway 
in  the  World 

I.  filar  l8  a^  ̂ 1C  great  tributary 
S'v^fflr  gj  arms  of  the  main  railroad 

PPteJefll     artery  through  Africa — the 
~  Cape-to-Cairo     Railway 

none  is  so  marvellous  as  the  famed 

Uganda  Railroad.  Never  before  in  the 

world's  history,  perhaps,  has  a  railroad 
been  built  under  greater  disadvantages, 
under  graver  perils  to  the  builders,  or 
with  more  unique  results.  Its  history  is 

one  long  romance  of  inconceivable  ter- 
rors and  adventures,  of  heavy  death 

tolls,  of  terrible  dangers  and  difficulties 
overcome  and  of  results  which  have  far 

exceeded  even  the  most  sanguine  expecta- 
tions of  those  who  conceived  it. 

Steadily  the  line  is  being  extended  to 
meet  the  development  of  the  country  and 
to  push  forward  to  join  hands  with  the 

nearly  completed  Cape-to-Cairo  Rail- 
road. Only  a  few  months  ago  the 

Uganda  Railroad  was  extended,  and  is  now 
in  working  order,  from  Jinja  at  the  Ripon 
Falls  to  Kakindu,  and  this  extension  is 
being  carried  still  further  north.  Another 
extension  has  been  completed  to  Fort 
Hall  at  the  foot  of  Mount  Kenya,  60  odd 

miles  from  Nairobi,  to  open  up  the  agri- 
cultural lands  of  the  plains;  another  has 

been  made  by  private  enterprise  from 
Machakos  to  Lake  Magadi.  Other  exten- 

sions are  in  course  of  construction  or  con- 
templated and  in  a  few  more  years  there 

will  be  a  veritable  network  of  railways 

throughout  the  vast  "Dark  Continent." 
The  first  rails  were  laid  down  in  1893 

and  the  main  line  of  the  Uganda  Railroad 
was  finally  completed  in  1901.  The  final 
length  on  completion  was  584  miles  with 
a  meter  gauge  throughout,  and  the  cost 

amounted  to  $27,000,000— or  $15,800,000 
more  than  the  original  estimate  although 
shorter  than  at  first  designed  by  some  73 
miles.  The  average  cost  per  mile  amount- 

ed to  the  appalling  figure  of  $46,233. 
It  must  also  be  remembered  that  the 

engineers  had  a  most  difficult  country  to 
traverse — a  country  broken  up  by  deep 
gorges  and  ravines,  while  at  times  they 
crossed  vast  waterless  plains  of  mimosa 
and  acacia  scrub — and  furthermore  had 
to  carry  the  line  to  an  altitude  of  8,350 
feet  above  the  sea  level.  Even  those 

ignorant  of  railroad  engineering  can  readi- 
ly understand  what  a  tremendous  task  in 

itself  this  was.  In  some  parts  the  railroad 

has  an  up-grade  of  40  feet  to  the  mile. 
In  the  first  276  miles  it  actually  climbs 
5,180  feet,  of  which  3,350  feet  is  climbed 
in  173  miles. 

But  not  only  for  its  engineering  is  the 
Uganda  Railway  celebrated;  its  scenery, 
especially  in  the  highlands  and  forests,  is 
superb;  and  its  game  in  the  wild  state 
along  the  railroad  tracks  is  the  most 
unique  sight  in  the  world.  Where  else 
can  you. see  big  game  in  their  thousands 
within  a  few  feet  of  an  on-rushing  trairt, 
not  only  gazelle  and  antelope  but  also 
everything  from  giraffe,  lion,  rhinoceri 

downwards?  Only  the  mammoth  ele- 
phant has  been  driven  back  by  the  snort- 

ing iron  steed  of  advancing  civilization. 
The  natives  in  their  wild  state,  un- 

hampered by  Mother  Grundy,  rush  to  the 
railway  depots  to  meet  the  train,  or  idly 
watch  it  as  it  races  past  their  plantations 
or  grazing  cattle.  You  can  sit  in  comfort  in 
your  railroad  coach  and  see  unharnessed 
Africa  in  its  native  and  primitive  state. 

Lord  Kelvin  could  sometimes  make 

sly  jokes.  For  instance,  when  the  great 
English  physicist  Joule,  who  was  one  of 

Kelvin's  staunch  friends,  was  visiting 
his  lordship's  workshop,  he  came  across 
a  large  coil  of  piano  wire  and  asked  for 
what  this  was  to  be  used.  When  Kelvin 
replied  that  it  was  for  sounding,  Joule 

asked:  "What  note?"  "The  deep  C," 
said  Kelvin  slyly  as  it  was  for  taking 
soundings  in  the  ocean. 
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A  Railway  Station  on  the A  Cutting  in  Mombasa,  the  Start  of  the  Railway 

THE  HOME  OF  SANDALWOOD  seven    eighths    of    the    world's    supply. 
A  perfume  well  deserving  its  vogue  is  This  wood,  used  for  cremation  on  funeral 

from  sandalwood,  the  finest  wood  coming  pyres,    and    for    boxes,    fans,    etc.,    and 
from   the   Indian   province   of   Mysore,  medicines,  has  been  known  from  the  most 
Here  in  a  belt  240  by  sixteen  miles  grows  ancient  limes. 



A  Light  Which  Beats  Daylight 
BY  E.  L.  ELLIOTT 

"As  clear  as  daylight"  is  a  common 
expression  for  the  highest  degree  of 
distinctness,  or  visibility.  In  this,  as  in 
many  other  cases,  however,  science  has 
beaten  Nature  at  her  own  game.  There 
is  an  electric  lamp  which  gives  out  its 
light  from  incandescent  mercury  vapor, 
the  rays  of  which  enable  the  eye  to  see 
very  fine  details  on  small  objects  with 
greater  clearness  than  in  broad  daylight. 
The  full  explanation  of  this  involves  the 
peculiar  structure  of  the  eye  as  well  as 
the  theory  of  light,  which  are  too  tech- 

nical to  be  set  forth  here. 
The  above  fact,  however,  is  well 

established  and  renders  such  light  partic- 
ularly valuable  for  many  industrial 

purposes.  For  example,  in  the  weaving 
of  silk  it  is  not  uncommon  for  the  warp 
of  the  goods  to  contain  from  120,000  to 
150,000  separate  threads,  every  one  of 
which  must  be  kept  under  close  observa- 

tion by  the  weaver.  Not  infrequently 
these  threads  are  black  which  increases 

the  difficulty  of  seeing  them.  It  would 
seem  as  if  nothing  but  microscopic  vision 
would  be  able  to  follow  such  minute  de- 

tails. In  this  work  the  effect  of  the 

bluish  green  light  of  the  mercury  vapor 

lamp  has  been  found  practically  to  sur- 
pass daylight.  Although  manufacturers 

are  not  given  to  substituting  a  light  which 
cost  money  for  the  free  light  of  the  sun, 
the  operatives  in  weaving  rooms  will 
pull  down  the  shades  and  turn  on  the 
lamps  whenever  the  opportunity  arises. 
The  remarkable  thing  is  that  this  work, 

which  requires  the  keenest  possible  vis- 
ion, can  actually  be  carried  on  better  by 

artificial  light  than  by  daylight. 
Another  application  of  the  same  prin- 

ciple is  found  in  the  use  of  light  of  this 
quality  to  detect  minute  cracks  or  flaws 
in  metal,  such  as  forgings  or  castings. 
In  such  cases  it  shows  the  existence  of 

defects  that  would  be  passed  over  even 

by  the  best  daylight.  A  curious  result  of 
this  same  effect  was  found  to  practically 
unfit  the  light  for  one  industrial  purpose, 
namely,  the  finishing  work  on  patent 
leather  shoes;  it  showed  up  cracks  and 
defects  with  such  increased  sharpness 
that  shoes  were  rejected  by  the  inspectors 
as  defective  which  appeared  fully  up  to 
standard  in  ordinary  light.  So  that  there 
is  at  least  one  case  in  which  artificial 

light  has  proven  "too  good  for  daily  use." 
We  generally  think  of  white  as  being 

one  definite  color,  but  in  the  industries 
white  is  a  term  which  covers  a  score  of 
different  shades.  Some  of  the  most 

important  articles  of  commerce  are  grad- 
ed by  their  shade  of  white,  and  the  manu- 

facturing processes  regulated  accordingly. 
Among  the  most  important  of  these  are 
sugar  and  flour.  Raw  sugar  is  a  brown 
substance,  while  the  perfectly  refined 
product  is  pure  white,  its  whiteness  being 
due  to  the  same  cause  as  the  whiteness  of 

snow,  both  being  made  up  of  small  crys- 
tals which  are  themselves  transparent. 

Any  impurity  in  the  refined  surgar  will 
show  itself  by  changing  the  white  from 
perfect  purity  to  some  shade  containine 
more  or  less  yellow.  To  detect  the 
smallest  departure  from  the  pure  white 
color,  plates  of  the  crystallized  sugar  one 
inch  thick  are  examined  by  looking 
through  them  toward  a  mercury  vapor 
lamp.  If  there  is  the  slightest  tinge  of 
yellow  it  will  be  brought  out  by  the 
bluish  green  light,  which  allows  of  much 
quicker  work  as  well  as  more  accurate 
results  than  could  be  obtained  by  sun- 

light. 
Another  use  of  this  light  for  the  same 

purpose  is  in  assorting  the  ivory  strips 
which  are  used  on  piano  keys.  The  color 
of  the  ivory  varies  from  the  outside  to 
the  center  of  the  tusk  to  such  an  extent 
that  the  manufacturers  sort  it  into  sixteen 
different  shades.     While  each  shade  is 
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as  good  as  the  other  for  use,  it  is  neces- 
sary that  only  one  shade  be  used  on  the 

same  keyboard.  Formerly  this  work  of 
sorting  could  be  done  only  when  there 
was  bright  daylight.  With  the  light  of 
the  mercury  vapor  lamp,  however,  it 
was  found,  as  in  the  case  of  sugar  inspec- 

tions, that  the  grading  could  be  done 
without  any  limitation  as  to  the  season, 
time  of  day,  or  the  condition  of  the 
weather. 

Light  of  this  quality  has  a  way  of 

showing  up  grease  spots,  stains,  and  dis- 
colorations  of  all  kinds  with  relentless 

accuracy.  This  has  been  turned  to  a 
practical  account  in  the  inspection  of 
woven  fabrics.  In  a  plush  mill  it  was 
found  that  the  work  of  inspection  could 
be  carried  on  four  times  as  fast  and  with 

far  greater  precision  by  mercury  vapor 
light  than  by  the  daylight  under  which 
they  had  previously  worked. 

This  property  of  the  light  in  revealing 
spots  and  stains  is  still  further  heightened 
by  the  process  of  photography,  and  is 
utilized  in  detecting  erasures  and  altera- 

tions on  checks  and  documents  on  which 

money  values  are  written.  Dr.  Wood, 
of  Johns  Hopkins  University,  recently 
detected  a  fraud  of  this  nature  where 

careful  microscopic  examination  had  en- 

tirely failed.  "Twenty-four  dollars" 
had  been  raised  to  read  "twenty-four 
hundred  dollars,"  the  change  being  made 
by  erasing  the  word  "dollars"  and  the 
line  following  it  by  means  of  a  chemical 
ink  eradicator  and  writing  in  the  words 

"hundred  dollars."  A  photograph  taken 
by  mercury  vapor  light  showed  a  distinct 

stain  after,  the  words  "twenty-four," 
proving  the  use  of  the  chemical  erasing 
fluid,  although  there  was  no  evidence  of 
stain  as  seen  by  ordinary  light. 

Speaking  of  photography  brings  to 
mind  the  fact  that  the  mercury  vapor 
lamp  is  so  rich  in  the  actinic  rays  that  it 
affords  a  complete  substitute .  for  day- 

light for  not  only  copying  and  photo- 
graphic printing  processes,  but  for  the 

highest  class  portrait  photography  in  the 

studio.  It  possesses,  however,  the  great 
advantage  of  being  capable  of  arrange- 

ment in  a  very  portable  form,  so  that 
instead  of  the  sitter  having  to  be  arranged 
to  suit  the  light,  the  light  is  adjusts  1  to 
suit  the  subject.  It  has  also  the  further 
advantage  of  being  invariable  in  its 
actinic  power,  so  that  there  is  no  guessing 
at  the  time  of  exposure  to  allow  for  the 
time  of  day,  or  the  condition  of  the 
natural  light.  Furthermore,  it  permits  a 
photographic  studio  to  be  located  on  a 
ground  floor,  or  in  any  room  of  sufficient 
size,  instead  of  limiting  it  to  the  top  floor 
and  skylight. 

The  latest  form  of  the  mercury  vapor 
lamp  uses  a  short  tube  of  pure  quartz 
instead  of  the  long  tube  of  glass.  The 
quartz  allows  the  ultra  violet  rays,  in 
which  the  mercury  arc,  as  the  electricians 
call  it,  is  very  rich,  to  pass  through.  As 
these  rays  are  irritating  to  the  eyes  they 
are  screened  off  when  the  light  is  used 

for  ordinary  purposes  by  the  simple  expe- 
dient of  surrounding  the  tube  with  a 

globe  of  ordinary  glass,  which  is  almost 
opaque  to  rays  of  this  kind.  The  ultra 
violet  rays  are  invisible  themselves,  or 
more  accurately  speaking,  do  not  have 
the  power  of  rendering  ordinary  objects 
visible.  Under  certain  conditions,  they 
produce  an  effect  called  fluorescence,  by 
which  some  substances  are  caused  to 

glow  when  exposed  to  the  rays  and  are 
thus  made  visible. 

This  fact  has  been  put  to  practical 
account  in  the  assortment  of  zinc  ores. 

One  of  the  principle  ores  of  zinc  is  the 
silicate,  which  is  of  a  grayish  color 
exactly  similar  in  tint  to  the  rock  in  which 
it  is  found,  which  is  known  as  calcite. 
So  far  as  the  eye  can  delect  by  daylighl 
the  two  minerals  look  exactly  the  same; 
but  when  the  ultra  violet  rays  from  the 
quartz  mercury  vapor  lamp  are  thrown 
upon  them  the  zinc  ore  assumes  a  b 
tiful,  deep,  turquoise  blue  color,  while 
the  calcite  remains  gray.  The  separa- 

tion can  thus  he  made  by  any  unskilled 
workman  possessed  o(  ordinary  eyesight. 
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lds  Finest 

Electrical "boratory 
gyWaldon  Fawcett 

After  two  or  three  years  of  planning 

and  '  preparation,  Uncle  Sam's  chief 
electrical-  experts  have  lately  taken  pos- 

session of  a  new  seat  of  research  work 

that  is  claimed  to  be  pre-eminently  the 
finest  electrical  laboratory  in  the  world. 
This  structure,  which,  with  its  equipment 
represents  an  investment  of  more  than 
one  third  of  a  million  dollars,  is  the  new- 

est member  of  the  notable  group  of 
buildings  comprising  the  home  of  the 
National  Bureau  of  Standards. 

That  the  federal  testers  of  electrical 
current  and  fixers  of  electrical  standards 

finally  have  facilities  that  enable  them  to 
carry  on  all  phases  of  their  study  and 

exploration  under  one  roof,  and  in  envi- 
ronment especially  suitable,  is  a  matter  for 

-congratulation  to  the  entire  electrical 
world..  For,  be  it  known,  the  service 
which  the  Bureau  of  Standards  performs 
in  testing  the  electrical  equipment  and 
supplies  purchased  by  the  United  States 
government  is  completely  overshadowed 
by.  the  disinterested  investigations  it 

prosecutes  for  the  benefit  of  the  com- 
mercial side  of  the  electrical  industry — • 

the  engineers,  the  scientists,  the  manu- 
facturers, the  public  service  corporations 

and,  indirectly  for  the  "ultimate  con- 
sumers," who  are  sometimes  lost  sight  of 

as  though  it  were  not  they  who,  in  the 
end,  foot  the  bills. 
.  Theofhcials  feel  that  they  have  obtained 
for  the  $200,000  expended  a  building 
that  in  quantity  and  quality  is  the  equal 
of  any  structure  of  equal  cost  provided 
for  a  private  corporation. 

L 

In  order  to  adapt  the  building  to  the 
special  purpose  for  which  it  was  designed 

all  sorts  of  "freak"  requirements  entered 
into  the  specifications.  For  instance,  in 
the  generator  room  in  the  basement 
there  is  an  ingenious  arrangement  which 

permits  generators  to  be  supported  inde- 
pendently of  the  building  on  special  found- 

ations detached  on  all  sides  from  the  other 

concrete  substructure.  Then  again  under 
the  room  for  testing  standard  cells  (in 
order  to  determine  legal  standard  voltage) 
there  has  been  provided  a  vault  which 
descends  into  the  sub-basement  of  the 
building  and  which  is  designed  to  grant 
maximum  immunity  from  disturbing 
influences.  Yet  another  exemplification 
of  the  unusual  is  found  in  certain  rooms 

in  the  construction  of  which  only  man- 
ganese steel  beams  were  used  because  of 

non-magnetic  considerations.  Even  the 
roof  of  the  new  laboratory  building  has 
been  specially  arranged  with  reference  to 

■radio-telegraph  work  and  certain  experi- 
ments which  it  is  planned  to  carry  on 

there. 

The  effect  of  the  provision  of  this  new- 
clearing  house  for  electrical  knowledge 
will  be  to  provide  the  50  physicists  ami 
laboratory  workers  who  are  engaged  in 
the  task  at  the  expense  o(  the  government 
with  working  quarters  approximating  in 

the  aggregate  about  2:  ■>  time's  trie  space which  lias  heretofore  been  at  their  dis- 
posal. Of  the  8150,000  worth  of  equip- 

ment which  has  been  installed  in  the  new 

building  only  a  portion  is  new.  the  re- 
mainder having  been  removed  from  the 

00 
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other  laboratories  where  this  electrical 

research  was  previously  carried  on. 
Prominent  among  the  new  acquisitions 
are  half  a  dozen  transformers  which  have 
been  installed  in  a  special  high  voltage 
building  22  by  40  feet  in  size,  erected 

"down  the  hill"  from  the  main  electrical 
laboratory  in  order  to  isolate  this  some- 

what dangerous  branch  of  the  work. 
Two  of  the  transformers  in  this  high 
voltage  laboratory  are  of  100,000  volts 
capacity  and  cost  Uncle  Sam  $3,000;  two 
others  are  rated  at  25,000  volts  and  the 
remaining  two  are  of  6,000  volts  capacity. 

In  lieu  of  a  power  plant  of  its  own  the 

new  electrical  laboratory  receives  ener- 
gy in  various  forms  transmitted  through 

a  tunnel  from  a  power  house  some 
hundreds  of  feet  distant.  Through  this 
subway  six  feet  wide  by  ten  feet  in 
height  pass  mains  carrying  hot  air,  live 
steam,  exhaust  steam,  hot  water,  ice 
water,  water  at  ordinary  temperature, 

gas,  electric  currents,  brine  water,  com- 
pressed air,  etc. 

As  an  interesting  side  light  on  the  rela- 
tions of  the  National  Bureau  of  Standards 

with  the  electrical  industry  it  may  be 
worth  while  to  note  that  one  of  the 

motor-generator  sets  was  specially  con- 
structed for  the  government  by  a  leading 

American  electrical  company  which  un- 
dertook the  task  for  a  contract  price  of 

$6,000.  As  it  turned  out,  this  under- 
taking for  which  the  contracting  firm 

had  neither  precedents  nor  patterns  cost 
the  concern  $8,000  but  the  loss  of  $2,000 
was  cheerfully  assumed  as  an  expression 

of  the  company's  appreciation  of  what 
Uncle  Sam's  electrical  experts  are  doing 
on  behalf  of  the  industry  at  large. 
,  On  the  basement  floor  is  the  storage 
battery  room  where  about  700  storage 
battery  cells  are  installed  for  purposes 
of  test.  One  end  of  the  basement  is 

given  over  to  a  suite  of  rooms  devoted  to 
absolute  electrical  -  measurements — re- 

search with  reference  to  the  fundamental 

units  of  length,  mass  and  time.  Here 
also  is  the  precision  weighing  room  and  a 
brick  pier  absolutely  independent  of  the 

building  and  its  foundations  has  been 

provided  as  a  base  for  the  Bureau's  pre- 
cision balance,  an  instrument  so  delicate 

that  it  records  in  fractions  up  to  one  one- 
hundred-millionth.  The  operations  that 
take  place  in  the  precision  weighing  room 
must  be  watched  through  a  window,  for  so 
delicate  is  the  weighing  mechanism  that 
its  action  would  be  affected  by  the  heat 
given  off  by  the  body  of  a  man  were  a 
human  operative  permitted  in  the  little 
enclosure. 

Three  rooms  on  the  first  floor  of  the' 
new  building  are  occupied  by  the  mag- 

netic laboratory  which  is  carrying  on  an 
important  work  in  testing  the  magnetic 
properties  of  iron  for  industrial  purposes. 
An  interesting  activity  now  in  progress  is 
that  which  seeks  to  detect  by  magnetic 
means  the  flaws  in  railroad  rails  such  as 

are  in  use  by  steam  and  electric  roads — ■ 
the  flaws  to  which  have  been  attributed 

so  many  recent  railroad  accidents.  One 
of  the  practical  achievements  of  ,  this 
division  of  electrical  work  at  the  Bureau 
has  had  to  do  with  the  measurement  of 
commercial  steel  for  electrical  purposes. 
Thanks  to  its  aid  steel  in  the  trade  has 

been  so  standardized  that  it  is  now  possi- 
ble for  a  purchaser  in  the  open  market  to 

be  reasonably  sure  that  his  specifications 
have  been  fulfilled,  something  that  was 
impossible  ten  years  ago. 

On  the  first  floor  also  is  the  standard 
resistance  room  where  are  located  the 

twelve  coils,  the  average  of  which  at  a 
given  temperature  gives  the  standard  ohm 
or  unit  of  resistance.  Here  are  in  use 

extremely  sensitive  galvanometers  which 

compare  resistance  to  one  part  in  4,000,- 
000.  Near  by  is  the  heavy  current  room 
and  the  electric  instrument  testing  rooms 

for  testing  the  various  types  of  instru- 
ments which  the  Twentieth  Century 

electrical    engineer   uses   in   his   work. 
A  tier  of  rooms  on  the  second  floor  of 

the  laboratory  building  are  assigned  to 
inductance  and  capacity  and  here  is 
carried  on  a  work  in  testing  instruments 
and  furnishing  standards  which  is  of  the 

greatest  value  to  the  long  distance  tele- 
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phone  and  telegraph  interests.  Adjacent 
is  the  electrolysis  section  of  the  laboratory. 
This  is  a  distinctly  new  adjunct  of  this 
versatile  institution  and  has  been  estab- 

lished to  carry  out  the  orders  of  congress 

that  a  thorough  and  searching  investiga- 
tion shall  be  made  into  the  whole  subject 

of  electrolysis — a  probe  that  was  ordered, 
of  course,  because  of  the  recent  disclosures 
of  the  effect  of  stray  electric  currents  upon 

pipes,  building  foundations,  etc.,  particu- 
larly in  the  larger  American  cities. 

At  the  north  end  of  the 'third  floor  of  the 
building  is  the  "light  test  room,"  one  of 

the    spectacular 
features    of    the 

laboratory  which 

caution  of  picking  a  number  of  lamps 
at  random  and  sending  them  to  this  light 
test  room  to  be  actually  burned  out.  In 
the  course  of  a  year  more  than  5,000 

lamps  come  to  this  room  for  "life  tests"' that  will  convince  the  federal  sharps- 
that  such  bulbs  actually  give  the  proper 
amount  of  light ;  that  they  do  not  require 

too  much  current  to  yield  this  illumina- 
tion and  that  they  have  in  each  instance 

the  requisite  life  of  approximately  1.000 
hours.  In  the  light  test  room  are  sockets 
for  2,500  lamps  ranged  on  eight  huge 
racks  and,  as  may  be  surmised,  it  needs 
the  utilization  of  but  a  small  portion  of 
this  capacity  to  render  the  room  literally 
a  blaze  of  light. 

On    the    third    floor    also    is    another 

innovation  which  was  created  simultane- 
ously with  the  occupancy  of 

the   new   building.       This    is 
the  radium  laboratory  which 

has  come  into  existence 

because     the  •  govern- 

The  Lamp  Room  where  5000  Lamps  a  Year  are  Burned        Installation    for    Photo- 
Out  in  Life  Tests  metric  Work 

never  fails  to  impress  visitors.  The 
United  States  government  uses  more 
than  one  million  electric  lamps  a  year 

and  although  these  lamps  are  man- 
ufactured under  rigid  specifications 

enforced  by  government 

inspectors  stationed  at  Making  Ex- 
the  factories,  Uncle  Sam  periments  in 

adopts  the  further   pre-      Magnetism 



1312 POPULAR  ELECTRICITY  and  the  WORLD'S  ADVANCE 

pleas  of  American  hospitals  and  other  in- 
stitutions which  are  not  sure  that  in  their 

purchases  of  radium  they  have  received 

what  they  ordered  and  paid  for.  The  radi- 
um laboratory  has  acquired  three  samples 

of  radium,  costing  respectively  $400,  $600 
and  $1,500  and  it  is  hoped  that  ere  long 
this  court  of  last  resort  in  weights  and 
measures  and  standards  will  be  enabled 

to  tell  the  purchasing  public  what  is  what 

with  reference  to  this  superlatively  ex- 
pensive commodity. 

GREAT    STRENGTH    OF    INSECTS 

An  Englishman  has  made  many  ex- 
periments with  various  insects,   such  as 

feet  long  was  cut  from  the  broken  line 
and  thrown  far  to  one  side.  Several  by- 

standers who  had  collected  to  watch  the 

repair  work,  became  speculative  about 
this  fully  disconnected  piece  of  wire. 
Finally  one  of  them,  pointing  to  the  dis- 

carded wire  lying  at  a  distance  in  the 

snow,  asked  the  electrician,  "Mr.    
would  it  hurt  anything  if  we  touched 

that  wire  now?"  He  seemed  to  regard 
electricity  as  some  kind  of  an  evil  spirit 
that  never  left  a  wire,  regardless  of  its 
condition.  Possibly  he  was  planning  on 
acquiring  the  wire  later  for  repairing  his 
chicken  fence  but  wished  to  avoid  taking 
anv  chances. 

A  Bluebottle  Fly  Draws  170  Times  its  Own  Weight 

caterpillars,  fleas,  butterflies  and  flies, 
which  show  how  extraordinarily  strong 
these  insects  are. 

A  bluebottle  fly  weighing  y28  of  an 
ounce  was  hitched  by  a  thread  to  a  tiny 

wagon-  and  drew  a  total  weight  of  a  little 
over  six  ounces,  or  practically  170  times 
its  own  weight.  A  caterpillar  harnessed 
in  a  similar  manner,  pulled  25  times  its 
own  weight. 

A  strong  man  with  a  like  equipment  of 
large  size  can  at  most  move  but  ten  times 
his  own  weight. 

WOODEN  RUSSIA 

The  name  "Wooden  Russia"  is  the 
popular  one  given  to  that  vast  forest  area 
of  Russia  in  Europe,  which  covers 
464,568,000  acres,  or  36  per  cent  of  the 
entire  area  of  the  country.  Yet  some  fear 
is  felt  that  the  country  may  be  deforested 

through  the  carelessness  of  private  own- 
ers, and  the  Imperial  government  is 

considering  steps  for  the  protection  of 
the  forests.  In  Russia  houses  built  of 

any  other  material  than  wood  are  almost 
unknown  outside  the  cities,  and  wood 

constitutes"  the  principal  fuel. 

WOULD  YOU  HAVE  BEEN  AFRAID? 

An  amusing  incident  occurred  several 
months  ago  in  an  Iowa  town,  which  well 
illustrates  the  popular  ignorance  of  all 
things  electrical.  During  a  severe  snow 

storm  a  live  wire  of  the  city's  lighting 
system  broke  and  the  two  ends  fell  to  the 

ground.  Before  the  damage  was  dis- 
covered, a  team  was  killed  because  the 

driver  could  not  see  ahead  through  the 
storm.  While  the  repairmen  called  were 
fixing  the  line,  a  piece  of  wire  about  ten 

METAL  CORK 

There  is  being  used  in  the  construction 

of  European  airships  a  so-called  "metal 
cork."  This  is  said  to  be  of  greater  light- 

ness than  aluminum.  Its  surface  is  of  a 

brilliant  grayish  whiteness  and  emits  rays 
similar  to  those  of  unpolished  aluminum. 

The  composition  of  this  "metal  cork," 
according  to  reports  from  Paris,  is  as 
follows:  99.30  parts  of  magnesium,  with 
the  addition  of  aluminum,  zinc  and  iron. 
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DRINKING  GLASS  MADE  OF  ICE 

A  drinking  glass  made  of  ice  is  the 
latest  French  novelty.  It  not  only  serves 
for  cooling  the  liquids  which  are  placed 

than  the  glass  of  an  ordinary  tumbler. 
But  the  new  glass  is  much  lighter  than 
the  usual  ones. 

Drinking  Glass  of  Ice  and  the  Mold  in  which  it  is  Made 

in  it,  but  is  also  excellent  in  the  way  of 
hygiene,  for  in  this  way  everyone  has  a 
fresh  glass.  Besides,  the  glasses  are 
frozen  from  sterilized  water.  They  arc 
made  in  a  mold  which  consists  of  an  inner 

porcelain  core  and  an  outer  metallic 
vessel,  leaving  a  small  space  between  the 
two  for  a  thin  layer  of  water,  so  that 
putting  the  mold  in  a  suitable  freezer,  the 
water  soon  becomes  frozen,  then  the 
mold  is  removed  and  dipped  in  hot  water, 
which  loosens  up  the  outer  vessel  so  that 
it  can  be  taken  off. 

It  only  remains  to  withdraw  the  porce- 
lain core,  and  this  leaves  a  perfect  drinking 

glass  shaped  like  the  usual  tumbler.  Such 

glasses  can  be  kept  in  an  ice-box  for  any 
length  of  time  until  they  are  needed,  and 
when  used  for  drinking,  a  paper  mold 
or  holder  is  fitted  on  at  the  lower  part 
so  that  the  glass  can  be  held  in  the  hand. 
By  the  new  process  the  ice  can  be  frozen 
very  thin  and  is  in  fact  not  much  thicker 

KING  SOLOMON'S  MINES 
Rhodesia,  as  is  well  known,  possesses 

considerable  deposits  of  gold.  The  an- 
cients mined  in  this  district,  which  lies 

between  the  Zambesi  and  Limpopo  rivers, 
and  carried  away  enormous  quantities  of 
the  precious  metal. 

It  has  been  suggested  that  Rhodesia  is 
the  ancient  land  of  Ophir,  the  country  of 

the  mysterious  "King  Solomon's  Mines," 
but  by  most  authorities  this  theory  is 
strongly  combated.  The  ancient  gold 

workings  are  the  basis  of  modern  opera- 
tions. For  every  ten  square  miles  of 

Rhodesia,  it  is  stated,  there  was  one 
ancient  mine;  that  is,  there  are  75,000  old 
workings,  which  means  that  stupendous 
wealth  was  dug  from  the  earth  in  the  old 
days.  Much  of  this  must  have  gone  to 
the  north  and  east;  it  was,  it  is  pointed 
out,  the  gold  from  which  the  crown  of  the 
Queen  of  Sheba  was  wrought  and  that 
which  went  to  fill  the  coffers  of  Solomon. 

The  experts  assure  us  that  the  ancient 

smelting  places  are  still  easy  of  recogni- 

tion. They  are,  it  is  said,  "sunk  into  the 
floor."  The  furnace  blowpipes  are  made 
of  the  finest  granite  powder  cement  and 
the  nozzles  of  the  blowpipes  are  covered 
with  splashes  of  gold.  The  linings  of  the 
holes  are  covered  with  specks  of  gold. 
When  the  first  lining  became  worn  by  the 

heat  a  fresh  lining  of  cement  of  an  excel- 
lent quality,  which  has  outlasted  time, 

was  smeared  round  on  top  of  the  old 
lining.  It  is  said  that  one  can  take  an  old 
lining,  split  off  the  layers  with  a  knife  and 
find  gold  splashes  in  abundance. 

The  tools  of  the  ancient  workers  so  far 
discovered  include  a  small  soapsione 
hammer  and  burnishing  stones  of  water 

worn  rock,  to  which  gold  slill  adheres. 
There  are  evidences  thai  the  ancients 
conducted  an  extensive  industry  in  the 
manufacture  of  gold  ornaments  and 
utensils. 
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THE  COMBINATION-PHONE 
EXTENSION 

The  ordinary  wall  telephone  set  must 

"stay  where  it  is  put";  the  desk  set  is 
only  slightly  more  flexible.  Suppose, 
then,  you  want  a  perfect  working,  easily 
handled  telephone  that  can  be  put  in  any 
room  in  the  house,  or  extended,  by  run- 

ning a  little  wire,  so  as  to  be  available  in 
the  outbuildings  on  the  farm,  in  the 
departments  of  a  factory  or  store,  etc.? 
Such  a  telephone  comes  in  handy  when 
installed  by  the  bed,  for  use  in  case  of 
night  calls,  inasmuch  as  you  do  not  have 
to  get  up  and  go  to  the  regular  telephone. 

The  above  requirements  are  filled  by 
the  combination-phone  extension,  as  it  is 
called.  With  it  you  can  telephone  while 
lying  in  bed,  reclining  in  your  easy  chair 

— in  fact,  in  any  position — just  as  effective- 
ly and  far  more  conveniently  and  com- 

fortably than  if  you  had  to  stand  up  to  a 
wall-type  telephone  or  bend  down  over  an 
extension  desk  set. 

The  combination  transmitter  and  re- 
ceiver weighs  scarcely  more  than  the 

ordinary  receiver  alone.  With  the  re- 
ceiver to  the  ear,  the  transmitter  auto- 

matically assumes  the  proper  position 
for  most  convenient  speech.  The  hook- 
switch  or  "triplet"  is  a  compact  little 
box,  that  fits  on  the  wall  or  can  be  con- 

cealed under  the  overhanging  edge  of  the 

table.  It  is  easily  connected  to  the  regu- 
lar party  line  telephone  and  requires  no 

expert  electrician  to  install  it. 

Connections    of    the 

Phone  Extension 

AN  ODD  ROOF  GARDEN 

About  50  years  ago  Chicago  was  nick- 
named the  "Garden  City,"  probably 

from  the  fact  that  most  people  had 

gardens  and  the  city  abounded  in  trees. 
That  this  instinct  with  its  magic  words 

of  "woodman,  spare  that  tree"  still  lives 
in  the  hearts  of  its  citizens  can  readily  be 
seen  by  the  accompanying  photograph. 
A  Chicagoan  who  was  about  to  erect  a 
building  had  a  large  tree  growing  on  the 

House  Built  around  a  Tree,  Making  a  Comfortable  Roof 

Garden 
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The  Business  Man, 
when  Indisposed  or  when 
an  Important  Call  Comes 

at  Night,  is  in  Ready  Com- 
munication with  His  Place 

of  Business 

spot  and  not  wishing  to  destroy  it  he 
conceived  the  scheme  of  erecting  the 
building  around  the  tree  and  now  has  an 
ideal  roof  garden  for  his  family  and 
friends. 

CURIOUS  FACTS  ABOUT 
CRYSTALS 

It  has  been  pointed  out  that  there 
exists  a  wonderful  resemblance  between 

crystalline  growth  and  the  growth  of 
animals  and  plants,  especially  with 
reference  to  the  powers  of  healing  and 
repairing  injuries. 

If  some  of  the  lowest  and  simplest 
forms  of  animal  life  are  torn  asunder, 
they  are  not  killed,  but  each  separate 
part  grows  into  a  perfect  animal  form. 
In  plants  this  power  is  much  more  com- 

pletely developed,  while  crystals  possess 
it  to  an  amazing  degree.  It  has  been 
shown  that  a  crystal  that  has  been 
injured  will,  under  certain  circumstances, 
suspend  its  growth  over  the  remainder  of 
the  surface  until  the  injured  part  has 
been  repaired.  Yet  there  is  no  real  life 
in  the  crystal,  but  simply  a  force  that 
causes  its  particles  to  arrange  themselves 
in  geometric  forms. 

Some  crystals,  it  is  believed,  have  had 
their  growth  suspended  during  millions 
of  years,  after  which  enormous  lapses  of 
time  the  growth  has  been  renewed. 

In  one  respect,  it  appears,  therefore, 
crystals  possess  a  great  advantage  over 

human  beings  —  they  are  able  to  renew 
their  youth.  This  is  not  because  they 
have  discovered  a  counterpart  of  the 
marvelous  fountain  that  Ponce  dc  Leon 

so  vainly  sought,  but  because  the  forces 
of  crystallization  are  able  to  renew  their 
action  even  after  the  greater  part  of  a 
crystal  has  been  destroyed  through  age  or 
accident. 

When  the  discovery  of  liquid  crystals 
was  announced  some  20  years  ago,  many 
men  of  science  were  very  skeptical  on  the 
subject,  and  thought  that  some  error 
must  have  been  made  by  the  discoverer, 
Professor  Lehmann.  It  was  pointed  out 

that  the  very  name  "liquid  crystals, ' '  was 
self-contradictory.  Later,  the  discovercr 
continued  and  extended  the  study  of 

these  crystals,  the  genuineness  of  which 
he  seems  to  have  established,  although 
the  molecular  structure  of  the  peculiar 
liquids  experimented  with  is  not  clearly 
understood.  The  facts  appear  to  be  jthat 
certain  chemical  liquids  at  particular 
temperatures  exhibit  the  characteristic 
crystalline  properties  of  double  refraction 
and  dichroism.  But  the  slightest  dis- 

turbing force  deforms  them. 

CEMENTATION  STEEL 

"Cementation"  steel  is  of  the  high 
carbon  variety,  but  it  contains  more 
sulphur  and  less  manganese  than  ordinary 
tool  steel.  The  cementation  steel  is  so 
dense  that  it  remains  unresolved  under 

the  microscope  with  a  magnification  of 
1,200  to  1,600  diameters,  although  that 
of  open  hearth,  crucible  and  Bessemer 
steel  can  be  resolved  with  a  magnification 
of  100.  Its  elastic  limil  is  said  to  be 

very  high  and  its  ultimate  tensile 
strength  SO. 000  pounds  per  square  inch. 
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The  Castle  of  Sir  Henry  Pellart,  in  Toronto,  Built  at  a  Cost  of  $1,500,1 

At  a  cost  of  over  one  and  a  half  mil- 
lions of  dollars  Sir  Henry  Pellatt,  a 

Toronto,  Canada,  financial  magnate,  has 
practically  completed  what  architects 

claim  is  the  most  remarkable  "home" 
in  all  America.  While  filled  from  top- 

most tower  to  bottom  most  wine  cellar 

with  features  that  bewilder  any  observer 
ordinarily  acquainted  with  the  plans  of 
magnificent  homes,  perhaps  the  most 
striking  feature  of  all  is  that  a  castle 
modeled  in  the  most  minute  details 
after  the  baronial  halls  of  the  Tudor 

period  should  "knuckle  down"  so  thor- 
oughly to  modern  electrical  requirements 

as  Electrical  Engineer  William  B.  Boyd 
has  skilfully  made  it  to  do. 

For  instance,  there  are  no  less  than  5 ,000 
electric  lights  in  the  building,  and  the 
wiring  in  connection  with  them  is  750,000 
feet  in  length.  Every  light  is  controlled 
from  one  automatic  board,  and  from  five 
different  positions  in  the  building  it  is 
possible  to  turn  on  all  the  lights  in  the 
house  and  grounds  —  one  of  these  posi- 

tions being  Sir  Henry's  bedroom.  More 
than  100  rooms,  some  of  them  of  immense 
proportions  are  contained  in  the  building, 
and  every  one  of  them  has  a  telephone, 
the  automatic  system  being  used  and 
intercommunicating  throughout.  An 

electric  elevator  runs  through  the  build- 
ing from  cellar  to  roof. 

Now  to  escape  a  moment  from  such 
exceedingly  modern  phrases  as  electric 
wiring,  it  is  well  to  bring  in  the  secret 

staircase — ■  yes,  a  bona  fide  "hidden 
passage ' '  through  the  building  from  the 
owner's  bedroom  to  his  private  office  on 
the  lower  floor.  But  even  in  discussing 
the  mysterious  passage,  we  revert  to 
electricity,  for  it  is  an  electric  button 
which  releases  a  huge  and  innocent 
looking  panel,  thrusts  it  into  a  recess,  and 
discloses  a  curving  stairway  through 
which  only  the  master  of  the  mansion  is 
supposed  to  go.  If  a  secret  passage  in 
this  day  of  apartment  houses,  why  not  a 
ghost?  Possibly  this  piece  of  equipment 
will  be  arranged  after  a  while. 
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Then  the  organ  —  electrical  too ;  and 
it  cost  $75,000.  The  consol,  or  operating 
keyboard,  stands  at  a  distance  from  the 

pipes  and  operates  the  air  through  elec- 
trical control.  Musicians  state  that  this 

will  be  one  of  the  finest  instruments  in 

the  country. 
It  is  interesting  to  get  hold  of  some  of 

the  unordinary  facts  regarding  this  beau- 
tiful structure,  remembering  always  that 

wherever  there  is  a  possibility  of  the 
application  of  electricity  neither  money 
nor  skill  have  stood  in  the  way  of  instal- 

lation. Some  of  the  rooms  are  of  more 

than  palatial  proportions.  The  great 
hall,  for  instance,  is  80  feet  square  by  70 
feet  high;  this  will  be  solidly  paneled  in 
oak,  heavily  carved.  In  the  dining  room 
it  will  be  possible  to  banquet  100  guests. 
This  room  is  being  finished  in  Circassian 
walnut  in  latter  Eighteenth  Century 
style.  The  library,  which  is  carried  out 
in  French  walnut  with  a  very  fine  Seven- 

teenth Century  ceiling  in  a  magnificent 
canopied  style,  will  be  lighted  by  means  of 
enormous  lanterns  enclosing  electric 
lights.  The  library  is  80  by  27  feet.  The 
drawing  room  is  in  shape  a  remarkable 
circular  bay  and  is  70  by  60  feet.    Frorfi 

the  great  hall  the  grand  staircase,  which 
is  to  be  of  oak  and  carved  with  great 
richness,  leads  by  means  of  a  fine  flight 
to  a  wide  landing,  which  forms  a  lounge 
and  from  which  the  grand  staircase 
branches  right  and  left  to  the  second 
floor.  There  are  eight  sets  of  guest  rooms 
arranged  on  a  scale  of  true  magnificence, 
each  at  least  40  feet  square  and  with 
bathrooms  built  from  rare  marbles.  In 

the  basement  are  bowling  alleys,  billiard 

rooms,  a  shooting  gallery  165  feet  lon<^, 
and  a  swimming  pool  of  marble  graduated 
in  depth  from  four  and  a  half  to  eight 
feet,  provided  with  an  abundance  of  hot 
and  cold  water  that  can  be  turned  on, 

or  drained  off  with  extraordinary  rapidi- 
ty. In  addition  there  will  be  a  Turkish 

bath,  laundry,  and  refrigerating  room. 
The  kitchen  contains  a  massive  range 
suitable  for  roasting  an  ox  whole,  and 

upon  its  equipment  the  electrical  in- 
ventor has  lavished  his  best  ingenuities. 

The  castle  will,  of  course,  have  provision 
for  its  own  electric  power  supply,  although 
its  normal  requirements  will  be  drawn 
from  the  common  sources  in  the  citv. 

Jk 

The  Stables  of  the  Tudor  Castle.  Here  Electricity 
Does  Much  of  the  Work  Formerly  Entrusted  to  Human 
Hands.  Reached  by  a  Subterranean  Passage  from  the 
Castle 
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MONEY  THAT  ACTUALLY  TALKS 

An  electrically  operated  machine  which 
will  make  specially  designed  bank  notes 
and  call  out  their  value,  and  thus  check- 

mate the  forger,  is  the  ingenious  invention 
of  Mr.  Alfred  E.  Bawtree,  F.R.P.S. 
a  bank  note  expert  of  Sutton, 
Surrey,  England. 

By  Listening  at  the  Mouth  of  the  Funnel  the  Bank  Note  Can  be  Heard  Calling  Out  its  Value 

Mr.  Bawtree  has  been  conducting  sever- 
al experiments  for  three  years.  His  ap- 

paratus is  something  like  a  small  talking 
machine,  through  which,  between  two 
metal  rollers,  the  bank  notes  are  passed. 
Connected  to  the  apparatus  are  two  ear- 
tubes,  through  which  the  bank  note,  it 
is  claimed,  can  be  heard  calling,  out  its 
value.  Put  as  simply  as  possible,  this  is 
the  idea  and  system  of  the  invention: 

The  "sound  form"  of  two  words  like 

"five  pounds"  or  "ten  pounds"  is  first 
photographed  by  an  ingenious  process 

onto  a  film.  A  "picture"  of  "five 
pounds"  is  a  jagged,  zigzag  line  of  vary- 

ing thickness,  which  is  about  the  length, 
or  is  made  to  be  about  the  length,  of  a 
bank  note. 

By  a  photo-mechanical  process  this 
jagged  line  —  which  is  really  a  little 
record  of  the  words  spoken  —  is  cut  on  a 
zinc  plate,  and  from  this  mould  a  steel 
cutting  knife  of  the  required  shape  and 
design  is  obtained. 
When  a  bank  note  is  passed  through 

the   rollers   of   the    "reproducer,"   these 

edges  act  like  the  surface  of  an  ordinary 

record.  "With  this  machine,"  said  the 
inventor,  "people  can  safeguard  them- 

selves against  receiving  forged  notes.  I 

claim  that  it  would  be  practically  im- 
possible for  a  forger  to  imitate  the 

serrated  edge  of  a  note  which  'talks.'  " 

DREDGING  TORONTO'S  NEW HARBOR 

To  dredge  out  and  rebuild  the  harbor 
at  Toronto,  Canada,  on  which  nearly 

$20,000,000  is  being  spent,  the  Canadian- 
Stewart  Company,  which  has  contracted 
to  do  the  work,  will  make  an  innovation 
by  displacing  steam  in  all  operations  and 
doing  the  work  with  eight  thousand  horse 
power  of  electricity.  The  contract  is  so 
large  that  machinery  of  special  design 
is  being  built  in  Europe  for  the  purpose, 
and  three  dredges,  claimed  to  be  the 
largest  in  the  world,  will  be  brought 
across  the  Atlantic  and  run  by  electric 
power.  The  dredging  work  alone  will 
take  fully  five  years. 
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"  PORCUPINE  "  STOPS  SMUGGLERS 

All  sorts  of  devices  are  adopted  by  smugglers  on  the  Franco-Belgian  frontier  and  a 
continual  battle  of  wits  is  waged  between  the  customs  officials  and  the  law-breakers. 
The  latter  have  frequent  recourse  to  automobiles  in  their  sudden  dashes  and  the 

officials  have  devised  what  they  call  a  "porcupine,"  a  kind  of  spiked  chain  which 
they  draw  across  the  road  in  front  of  any  automobile  in  case  the  driver  refuses  to  stop 
when  signaled.     A  puncture  is  certain  to  follow  an  attempt  to  drive  over  it. 

AUTOMOBILE  SLED  ATTACHMENT 

A  novel  and  interesting  type  of  sled 
attachment  for  automobiles  has  been 

designed  and  constructed  at  New  Lon- 
don, Wis.,  by  H.  H.  Rohlf.  By  means 

of  it  the  automobile  may  be  operated 
during  the  winter  season  as  a  sleigh,  by 
replacing  the  ordinary  running  gear  with 
the  sled  attachment. 

The  front  steering  wheels  are  replaced 
by  a  pair  of  simple  runners  and  the  tires 
are  removed  from  the  rear  wheels,  a 

special  driving  mechanism  being  attached, 
together  with  a  novel  design  of  runners. 
Provision  is  made  for  raising  the  drivers 
to  any  desired  position,  from  the  scat, 
by  means  of  a  tank  and  pump.  The( 
lowering  of  the  drive  wheels  is  accom 
plished  by  the  use  of  a  valve,  which  may 
be  opened  to  allow  the  liquid  to  return 

to  the  tank  or  closed  to  hold  the  drivers 

in  any  position. 
The  car  shown  in  the  illustration  pro- 

vided with  this  sled  attachment  is 

equipped  with  an  eighthorscpower  en- 
gine, which  is  said  to  handle  the  car  with- 

out difhcultv,  even  on  hare  ground. 

Sled  Attachment  for  the  Ordinary  Automobile 
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BLIND    AUTOMOBILE 
REPAIRER 

On  January  first,  Ray 
Fortney  was  graduated 
from  a  Cincinnati  auto- 

mobile repair  school  as  the 

first  expert,  blind  mecha- 
nician. He  can  repair  an 

automobile  from  begin- 
ning to  end  perfectly  and 

he  does  it  by  his  sense  of 

touch.  He  "sees"  with 
his  fingers.  He  is  super- 

sensitive, made  extremely 
so  from  his  long  training 
as  an  expert  in  repairing 
pianos  at  which  he  earned 
a  living  for  some  five  years 
or  more. 

Just  why  Fortney  gave 

up  the  piano  repair  business  and  en- 
tered the  school  for  automobile  repairing 

can  be  explained,  for  there  is  a  much 
better  future  in  the  automobile  repair 

business  and  it  won't  be  very  long  now 
until  people  will  be  buying  automobiles  as 
they  do  pianos,  so  he  wants  to  be  right 
there  and  ready  to  gather  in  some  of  the 
repair  work  on  those  automobiles. 

Fortney  does  a  lot  of  the  repair  work 
on  automobiles  brought  to  the  school 
for  that  purpose.  He  can  assemble  the 
delicate  mechanism  to  perfection,  never 
missing  the  placing  of  any  of  the  many 
little  parts  to  the  engine.  The  carburetor 

is  "tuned"  up  to  perfection  and  with  his 
fingers  he  goes  over  every  little  part  of 

Blind  Automobile  Repairer  at  Work 

the  machine  and  can  tell  instantly  if  all 
parts  are  in  proper  position. 

Three  Wheeled  Delivery  Car 

THREE    WHEELED    ELECTRIC 
DELIVERY  CAR 

Something  quite  new  in  the  way  of 
delivery  cars  was  introduced  in  New  York 
during  the  recent  holiday  rush  season. 

A  large  department  store  utilized  a  three- 
wheel  electric  to  deliver  small  packages  to 
hotel  guests. 

The  new  vehicle,  which  marks  a  dis- 
tinct change  in  department  store  de- 
livery methods,  was  imported  from  Ger- 
many for  the  purpose  of  taking  hotel 

deliveries  out  of  the  hands  of  the  wagons 
assigned  to  the  general  city  work.  It 

met  with  a  marked  success,  for  the  princi- 
pal New  York  hotels  are  centered  about 

Times  Square,  and  Stern  Brothers'  new store  is  only  a  block  away. 
These  three  wheelers  derive  their 

driving  energy  from  a  20  cell,  nine  plate 

battery  carried  under  the  driver's  seat. 
The  motor  is  mounted  over  the  driving 
wheel  and  power  is  transmitted  to  the 
wheel  by  means  of  a  geared  shaft.  The 
cars  are  of  500  pounds  capacity,  have  a 
speed  of  twelve  miles  an  hour,  and  a  range 
of  35  miles  is  claimed. 
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APPLYING  MOTORS  TO  ORDI- 
NARY WAGONS 

The  problem  of  applying  electricity  as 
motive  power  to  ordinary  wagons  has 

been  solved  in  a  rather  ingen- 
ious manner  in  France  by  the 

use  of  the  "Fram"  front 
truck.  It  has  battery  and 
motor  combined  in  a  most 

compact  shape  together  with 
the  two  wheels,  and  the  de- 

vice can  be  fitted  at  once 

onto  an  ordinary  wagon  so 

as  to  simply  replace  the  for- 
ward truck.  A  light,  sheet  iron  box 

mounted  on  the  wheels  contains  the 

storage  battery  and  two  electric  motors 
which  drive  the  wheels  by  gearing,  so 
that  there  is  no  complicated  mechanism. 
Steering  and  all  operations  of  handling 
the  wagon  become  quite  easy. 

easily,  yet  when  properly  inflated,  the 
two  parts  possess  the  strength  and  power 
of  a  one  piece  tire.  This  makes  it  possible 
to  replace  either  part,  carcass  or  tread, 

A  Storage  Battery  Op- 
erated Truck  which  Can 

be  put  in  Place  of  the  For- 
ward Truck  of  Any  Vehicle 

in  a  few  moments,  anywhere, 
and  means  that  practically  a 
new  tire  can  be  obtained,  if 
needed,  at  about  half  the  usual 
cost. 

The  tread  is  held  firmly  to 
the  carcass  by  the  inflation 
of  the  tire.  A  secret  con- 

struction that  gives  the  edges 
of  the  tread  an  unstretchable 

bead  solves  the  problem  of  the  necessary 
grip,  and  keeps  the  components  safe  from 
invasion  by  water  or  dirt.  It  is  worthy 
of  note  that  no  mechanical  fastenings  of 
any  kind  are  necessary.  This  means 
there  is  nothing  to  impair  the  resiliency 
of  the  tire,  or  add  extra  weight. 

TIRE  WITH  DETACHABLE  TREAD 
The  latest  innovation  in  pneumatic 

tires  consists  of  a  regular  tire  carcass, 
and  a  detachable  tread.  When  the  tire 

is  deflated,   the  tread  can  be  removed 

Detachable  Tire  Tread 

ELECTRIC    TRUCKS    ECONOMIZE 
SPACE 

In  a  paper  by  Dr.  E.  E.  Pratt,  read 
before  the  convention  of  the  Electric 
Vehicle  Association  of  America,  it  is 

pointed  out  that  a  single  horse  delivery 
wagon  has  an  overall  length  of  about 
eighteen  feet  and  occupies  90  square  feel 
of  area.  To  house  this  one  horse  vehicle 

demands  114  square  feet  of  ground  spare. 
The  business  motor  vehicle,  which,  on  the 

average;  could  do  as  much  work  as  two 
of  the  one  horse  delivery  wagons,  has 

an  overall  length  of  about  101 .-  feet,  or  a 
total  of  60  square  feet  of  area,  whether  on 
the  street  or  in  the  garage.  Here  is  a 
saving  of  valuable  street  space  of  practi- 

cally 33j^  percent  and  approximately 60 
per  cent  for  storage.    For  larger  capacity 
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vehicles  the  comparison  is  more  startling. 
A  five  ton  horse  truck  needs  25  feet  on  a 

street,  or  a  space  of  200  square  feet.  The 
stabling  of  one  of  these  horse  equipments 
represents  281  square  feet.  A  five  ton 
motor  truck  of  equal  capacity  and  doing 
as  much  work,  in  some  cases,  as  a  half 
dozen  two  horse  teams,  takes  up  only  176 
square  feet  on  the  street  or  in  the  garage. 

MOTORCYCLES    NOW     ELECTRI- 
CALLY EQUIPPED 

Modern  motorcycles  lack  few  of  the 

refinements   of    up-to-date    automobiles 

equipped  throughout,  for  starting,  lights, 
ignition  and  horn,  is,  perhaps,  hardly 
surprising  in  view  of  the  remarkable 
advances  made  in  perfecting  these  ma- 

chines generally. 
The  starter  motor  is  of  1>2  horsepower, 

using  direct  current  at  twelve  volts,  is 
entirely  enclosed  and  weighs  25  pounds. 

To  speak  of  it  technically,  it  is  a  motor- 
generator  and  operates  either  as  a  motor 
or  a  generator.  An  enclosed  roller  chain 
direct  from  the  gasoline  engine  runs  it  as 
a  generator  and  when  the  motorcycle 
speed  reaches  twelve  miles  an  hour,  a 
magnetic  regulator  cuts  in  the  batteries 

1914  Model  Motorcycle  Electrically  Equipped  Throughout  Like  the  Best  Automobiles 

in  the  way  of  accessories,  and  that  a 
prominent  manufacturer  should  come 
out    with    a     1914    model     electrically 

Electric  Starter  and  Engine  Drive 

which  are  then  being  charged.  This 
regulator  also  controls  the  current  to  the 
batteries  so  that  they  will  not  heat  from 
excessive  charging. 

As  a  starting  device  the  motor-genera- 
tor operates  as  a  motor  by  merely  throw- 
ing a  switch.  The  batteries  provide  cur- 

rent also  for  electric  lights,  a  horn,  and 
for  ignition. 

LICENSE  ELECTRICS  ONLY 

The  police  department  of  Berlin, 
Germany,  has  refused  to  issue  any  more 
licenses  to  gasoline  driven  cabs  on  account 
of  their  menace  to  the  public  health.  In 
the  future  licenses  to  operate  on  the  public 
streets  will  be  issued  to  electric  cabs  only. 
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THE  UP-TO-DATE  CHIMNEY  SWEEP 
The  Blue  Book  issued  at  the  close  of  1913  by 

the  London   commissioner    of    police    shows    in 
extraordinary  figures  how  the  motor  vehicle  is 
driving  all  horse  traffic  from  the  streets.     The 

very  latest  innovation  is  the  familiar 
sweep.     The  motor  horn  now  takes 

the  place  of  the  horrible 
street    cry    of    the    old 
days.        This      modern 
knight      of      the 
chimney  goes  about  ply- 

ing his  trade  by  means  of 
a  motorcycle  with  side  car 

attachment  capable  of  car- 
rying   all    the  parapherna- 

lia incident    to  the  trade. 

The  picture  shows  one  of 
the    many    such    machines 
now  to  be  seen  in  the  streets 
of    London    in    the    early 
hours  of  the  day. 

y 

CANAL  BOATS  TOWED  BY  MOTOR 
TRUCK 

That  an  automobile  truck  can  be  used 

successfully  in  towing  canal  boats  has 
been  demonstrated  at 

Schenectady,  N.  Y.  Seven 
hundred  and  thirty-one 
tons  is  the  load  repre- 

sented by  these  three 
boats  in  the  picture,  and 
the  truck  not  only  had  no 
difficulty  in  handling 
them,  but,  half  an  hour 
later  hauled  a  total  weight 
of  1249  tons  in  the  shape 
of  five  loaded  boats. 

The  remarkable  part  of 
this  demonstration  was 
that  there  was  no  load  on 
the  truck  at  the  time, 

aside  from  a  few  hundred  Electric  Trt 
pounds  of  humanity,  and 
the  truck  was  therefore  capable  of  exert- 

ing only  one  third  of  its  maximum  pull 
without  slipping  its  wheels.  The  truck 
towed  the  barges  at  a  speed  of  four  miles 
an  hour,  which  would  seem  to  indicate 

the  elimination  of  mules  in  the  near 

future,  less  time  consumed  for  goods  in 
transit  and  a  corresponding  lowering  of 

freight  rates.    It  is  stated  that  the  experi- 

**SH 

:k  Towing  Three  Canal  Boats,  Representing  a  Load 
of  731  Tons 

ment  in  Schenectady  has  proven  that 
this  motor  truck  is  capable  o(  hauling  as 
many  ton  miles  o(  freight  per  day  as 
could  be  handled  by  approximately  45 
to  60  mules. 



Electricity  as  the  Perfect  Artificia 
Displaying  Flowers 



The  Only  Light  which 
Brings  out  Every  Tracery 

in  Quaker  Lace 

Tulip    Bulb    in Modern  Way 

Where  Cigarettes  are 
Made.  Electric  Light  is 
Ideal  for  This  Exacting 
Work 

This  Year 
Municipal 

Christinas 
Trees  Were 

Quite  the  Fash- ion and  This 

Picture  Shows 
Chicago's  Tree 
as  it  Appeared 

in  Grant  Park 
During  Christ- 

mas Week 

132i 
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Lamp  Guard  with  Flared  Bottom 
so  that  it  Can  be  Set  Down  on  the 
Work  Bench. 

Glareless  Automobile  Lamp  De- 
vised by  Bleriot  the  Aviator. 

Extensible  Fixture 

NEW  WAYS  OF  USING  ELECTRICITY 

FLARED   BOTTOM   LAMP   GUARD 

A  factory  owner  remarked,  "Putting 
guards  on  lamps  is  like  putting  money 

in  the  bank." 
The  accompanying  illustration  shows 

a  Hubbell  guard  in  which  the  steel  wires 
are  electrically  welded,  giving  smoothness 
as  well  as  strength  at  the  joints.  The 
flared  bottom  gives  it  firm  foundation 
for  standing  on  moving  machinery  and 
assembling  benches.  The  side  wires  have 
sufficient  bulge  to  allow  removal  of 
burned-out  lamps  without  disturbing  the 
guard.  The  bottom  extends  below  the 
end  of  the  lamp  and  insures  protection 
whether  hanging  or  standing. 

NOVEL  ELECTRIC  LIGHT 
FIXTURE 

There  has  recently  been  developed  an 
interesting  electric  light  fixture  shown  in 
the  accompanying  illustrations.  The 

fixture  may  be  raised  and  lowered  some- 
what as  was  the  old  fashioned  kerosene 

lamp  hung  over  the  dining  room  table, 
the  picture  showing  this  new  fixture  in 
both  the  closed  and  extended  position. 

This  novelty  is  intended  for  use  over  a 
library  or  dining  table  or  over  a  writing 
desk.  It  can  be  attached  to  a  single  light 
or  to  a  two,  three  or  four  light  chandelier. 

It  is  not  necessary  to  discard  entirely  the 
old  chandelier  as  the  extension  can  be 

attached  to  this,  and  is  neat  in  appear- 
ance. As  is  to  be  seen,  the  extension  is 

designed  on  the  principle  of  lazy  tongs. 
The  light  can  be  brought  close  to  the  table 
or  desk  or  raised  up  entirely  out  of  the 
way  and  no  special  attention  is  necessary 
to  lock  it  in  position. 

GLARELESS  AUTOMOBILE 
LAMP 

Bleriot,  the  famous  French  aviator 
and  automobile  designer,  recently  said: 

"  It  is  more  important  to  see  the  ditch  at 
60  feet  than  the  obstacle  a  mile  away." 

The  Roffy  lamp  here  shown  is  con- 
structed to  illuminate  the  road  near  the 

car  without  blinding  glare.  The  light 
from  a  tungsten  bulb  passes  through  two 
condensing  lenses  and  upon  a  French 
mirror,  then  through  a  projection  lens 
to  the  road. 

The  upper  ray  of  the  beam  never  rises 
higher  than  the  top  of  the  radiator,  or 
about  4H  feet  from  the  ground,  so  cannot 
glare  into  the  faces  of  oncoming  auto 
drivers  or  pedestrians.  The  bottom  of 
the  lamp  is  enclosed  in  a  glass  tube  which 
permits  sufficient  light  to  emerge  to  act 
as  a  side  signal.     Thus,  a  pair  of  lamps 
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perform  the  functions  of 
two    sidelights    and    two 
headlights.  When  the  car 
is   left  in  standing   posi- 

tion, the  two   globes  may  be  connected 
in   series   and   reduce  the   current   con- 

sumption from  four  amperes  per  lamp  to 
two  amperes  for  the  two.     This  reduces 
the  light  from    the  lenses   but   permits 
sufficient  light  to  act  as  sidelights. 

MIDAS  MYSTERY  PLATFORM 

The  Midas  Mystery  Platform  is  one  of 
the  latest  display  window  advertising 
novelties  placed  on  the  market.  It  con- 

sists of  an  ebony  case,  the  top  of  which  is 
formed  by  a  mirror.  On  this  mirror  rests 

a  velvet  pad  or  "platform"  which  carries 
the  article  to  be  advertised. 

The  platform  moves  about  on  top  of  the 
mirror  in  a  most  mysterious  fashion, 
there  being  apparently  no  means  whereby 
this  motion  could  be  caused  as  every 
part  of  the  unbroken  mirror  surface  can 
be  seen  at  one  time  or  another.  In  this 

way  the  observer's  attention  is  drawn 
directly  to  the  article  being  advertised. 

How  is  it  done?  Frankly,  we  don't 
know,  as  the  manufacturer  won't  tell  us. 
The  only  hint  he  drops  is  that  a  ■>'„ 
horsepower  Westinghouse  motor  is  at 
the  bottom  of  the  mystery. 

fountain    in    action,    and 

an    automatic  light   pro- 

ainbow  Founts  iectOT      produces      Weird 
changes  and  blending  of 

colors  every  few  seconds  upon  the  spray. 
Five  gallons  of  water  kept  in  circulation 

by  an  electric  pump  are  forced  into  a 
vaporized  spray  and  then  drained  into  a 
metal  tank  below.  Continuous  aeration 

of  the  spray  keeps  it  pure  so  that  the  same 

water  may  be  used  for  a' month. 
The  decorative  purposes  to  which  the 

Rainbow  Fountain  may  be  adapted  arc 
many.  A  small  niche  can  be  cut  out  of 

any  wall,  the  bowl  inserted  and  the  oper- 
ating mechanism  concealed,  without 

using  the  metal  base.  In  out-of-the-way 
corners  of  ballrooms  it  would  not  only 
cool  the  atmosphere  but  perfume  the 
entire  room  and  as  a  center-piece  for  the 
table  it  makes  an  artistic  display  for  state 
or  formal  dinners.  An  ordinary  electric 
light  socket  supplies  ample  current. 

RAINBOW  FOUNTAIN 

The  Rainbow  Fountain  tells  ils  story 
in  ils  name.     Pressing  a  button  puts  the 

HEAD  LAMP  FOR  SURGEON 
AND  DENTIST 

When  the  physician  is  ready  to  per- 
form an  operation  or  the  dentist  to  work 

on  the  cavity  of  a  tooth,  he  must  have 
sufficient  light. 

To  furnish  a  light  that  may  be  moved 
about  without  using  the  hands,  the 
Acmi  head  light  was  placed  on  the  mar- 
ket. 

A  mirror  located  over  one  eye  receives 
the  rays  from  a  small  but  bright  battery 
lamp  held  in  a  receptacle  at  the  end  oi 
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a  curved  stem."  The 
mirror  is  shaped  to  reflect 
and  concentrate  these 

rays  at  a  point  from  ten 

to  eighteen  inches  in  front  of  the  oper- 
ator —  on  the  part  being  treated  or 

operated  upon.  The  head  light  is  much 

used  in  operating  on  eyes,  mastoids,  ton- 
sils, etc.,  and  can  be  connected  through 

a  resistance,  when  a  battery  is  not 
employed,  to  the  ordinary  lighting  circuit. 

Motor  Driven  Piano 

ELECTRIC  CELLAR  DRAINER 

Wet  cellars  or  basements  may  be  kept 
dry  with  the  automatic  electric  cellar 
drainer  illustrated  herewith.  This 

device  is  a  practical  drainer  at  a  moderate 
price  suitable  for  private  residences, 
apartments,  elevator  pits,  etc. 

It  consists  of  a  centrifugal  pump  direct 
connected  to  a  vertical  motor.  The  pump 
is  installed  in  a  three  foot  well  into  which 

the  seepage  drains,  the  motor  and  control 

apparatus  being  at  the  floor  level,  acces- 
sible for  inspection  and  out  of  the  way  of 

dampness. 
A  float  plays  between  two  stops  on  a 

vertical  rod.  When  water  in  the  well 

rises  sufficiently  to  cause  the  neat  to 
press  against  the  upper  stop,  the  motor  is 
started  and  continues  in  operation  until 
the  water  level  is  lowered  so  that  the 

float  presses  the  lower  stop,  when  the 
current  is  cut  off.  The  seepage  is  thus 
taken  care  of  without  attention,  except 
an  occasional  inspection. 

To  install  the  pump  it  is  necessary  to 

Temperature  Regulator 

provide  a  well  three  feet 
deep,  place  the  pump  and 
make  electrical  connec- 

tions. It  is  operated  di- 
rect  from   the    electric   lighting    circuit. 

MOTOR  DRIVEN  PIANO 

The  motor  driven  coin  operated  piano 
is  a  source  of  amusement  to  patrons  and 
of  profit  to  proprietors  of  cafes,  clubs, 

moving  picture  theaters,  etc.  The  illus- 
tration shows  a  typical  high  grade  instru- 

ment and  its  interesting  interior. 
The  power  is  supplied  by  a  small 

motor  of  special  type  for  this  service, 
being  quiet  in  operation  and  requiring 
almost  no  attention.  The  motor  drives 

an  air  pump,  which  supplies  air  for 
operating  the  keys  and  also  for  a  stand  of 
flute  pipes. 

The  music  roll,  which  is  contained  in 
the  upper  part  of  the  piano,  is  endless 
and  will  play  from  fifteen  to  20  tunes, 
so  that  the  piano  has  quite  a  repertoire 
with  one  filling;. 

AUTOMATIC  TEMPERATURE 
REGULATOR 

The  Honeywell  temperature  regula- 
tor will  automatically  keep  the  rooms  of  a, 

home  or  building  at  any  desired  tempera- 
ture, by  opening  and  closing  the  dampers 

and  drafts  of  the  furnace  when  the  house 

temperature  rises  or  falls  a  degree  or  two 
above  or  below  the  temperature  wanted. 
It  keeps  the  fire  under  control  so  that 
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there  is  no  overheating, 
no  underheating,  no  waste 
of  fuel  and  no  trudging  up 
and  down  cellar  to  adjust 
dampers,  which  is  tiresome  and  annoying. 

The  regulator  is  made  in  both  clock 
and  plain  patterns.  The  clock  pattern  is 
more  desirable  as  the  thermostat  may 
be  set  back  for  a  lower  temperature  and 
at  any  predetermined  time  the  clock  will 
automatically  readjust  to  this.  Thus  the 
temperature  may  be  kept  lower  at  night 
when  the  family  is  away  and  be  auto- 

matically raised  to  normal  in  the  morn- 
ing. 

The  equipment  comes  ready  to  install. 

Water  Heater 

NEW  FIRELESS  COOKER 

The  El  Cooko  is  one  of  the  newest 

cooking  devices.  It  is  an  electric  oven 
employing  the  fireless  cooker  type  of 
construction.  It  roasts,  bakes,  boils, 
steams  and  stews  anything  any  oven  will 
prepare. 

The  cooker  is  substantial  and  attract- 
ive in  appearance.  The  outer  case  is  of 

27  gauge,  blued  steel,  and  the  legs  and 
trimmings  are  of  polished  nickel.  The 
inner  lining  is  of  pure  aluminum  in  one 
piece.  The  door  is  aluminum  lined.  The 
equipment  consists  of  one  seven  quart 
aluminum  dish  with  cover  and  two 

aluminum  bread  pans  or  vegetable  dishes 
of  three  pints  capacity  each.  Connecting 

cord  and  plug  and  instruction  book  ac- 
company each  cooker.  The  manufacturer 

guarantees  the  cooker  for  five  years. 

WATER    HEATER 
NEW  DESIGN 

The  heater  illustrated  is 

of  new  design,  has  a  ca- 
pacity of  three  quarts  and  because  of  its 

low  consumption  of  current,  660  watts, 
can  be  attached  to  any  lighting  circuit. 

To  guard  against  waste  of  current  a 
pilot  lamp  is  mounted  in  the  base  under 
a  ruby  glass  lens  and  serves  as  a  signal 
light  to  show  when  the  current  is  on  and 
as  a  reminder  to  switch  it  off  when  the 

heater  is  no  longer  required.  A  flush 
switch  in  the  base  facilitates  the  operation 
of  turning  on  and  off  the  current. 

THE  TOLLOMETER 

The  Tollomctcr  enables  the  telephone 

subscriber  to  check  the  company's  charges 
for  long  distance  service.  It  is  a  simple 
affair  which  can  be  attached  to  any 

telephone  or  to  the  side  of  one's  desk,  or 
simply  placed  on  the  desk.  It  consists  i >j 
a  framework  containing  the  timing 
mechanism  and  dial,  which  is  graduated 
into  minutes  and  seconds.  By  pressing 
a  lever  the  mechanism  is  started.  In 

case  of  interruption  pressure  on  the  same 
lever  causes  an  instant  stop.  A  third 
pressure  starts  again  the  timing  device 
from  the  point  at  which  ii  was  stopped. 
This  operation  ran  be  continued  until  the 
end  of  the  call,  when  the  exact  number  of 
minutes  and  seconds  consumed  is  shown 

on  the  dial.  By  pressing  the  lever  a 
right-hand  side  of  the  Tollometer  the 
hands  oi  the  clock  are  set  to  zero. 



Electrical  Men  of  the  Times 
COL.  GEORGE  W.  GOETHALS 

HV 
...     : 

The  Boss  of  an  Army  of  40,000  Men  Speaking  45  Different  Languages 

Many  men  have,  in  the  history  of  the 

electrical  business,  "just  growed"  into 
positions  of  prominence  in  the  industry, 
but  it  is  safe  to  say  that  there  is  no  more 
conspicuous  example  of  such  gradual, 
almost  unconscious  enrollment  among 
the  electrical  men  of  the  times  than  is 

afforded  by  the  experience  of  Col.  George 
Washington  Goethals,  creator  of  the 
electrified  Panama  Canal. 

Few  would  have  considered  Goethals 

eligible,  in  the  days  before  he  went  to 

Panama,  to  the  title  of  "electrical  man" 
and  yet  this  virile  member  of  the  U.  S. 
Army  Engineer  Corps  who  has  so  often 
been  referred  to  as  a  human  dynamo  had, 
throughout  his  entire  professional  career, 
had  more  or  less  to  do  with  the  magic 
current.  For  more  than  three  decades, 

or,  in  fact,  ever  since  his  graduation  from 
1330 
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the  U.  S.  Military  Academy,  Gocthals 
had  been  constructing  irrigation  works 
in  the  West  and  building  coast  defenses 
in  the  East.  And  it  goes  without  saying 
that  there  is  infinitely  delicate  electrical 
work  in  connection  with  coast  defense 

construction,  our  military  posts  being 

absolutely  dependent  for  success  in  opera- 
tion upon  their  electrical  nerves.  On 

top  of  all  this  Col.  Goethals  served  as 
instructor  of  engineering  at  West  Point 

■ — a  detail  that  assuredly  had  its  electrical 
side. 

Yet  despite  all  this  he  went  to  Panama 

with  no  "big  things,"  electrically  speak- 
ing, to  his  credit. 

One  factor  which  placed  upon  Col. 

Goethals's  shoulders  broadened  electrical 
responsibilities  was  the  progress  of  the 
construction  of  the  canal  to  a  point  where, 
by  reason  of  the  creation  of  the  great 
Gatuh  dam,  means  were  at  hand  for  the 
generation  of  vast  electric  power.  A 
second  contributor  to  the  new  status 

was  found  in  arranging  for  a  permanent 
operating  plant  for  the  big  waterway. 
This  contingency  pushed  the  canal  builder 
into  the  role  of  originator  in  electrical 
practice.  He  hints  that  he  might  have 
been  appalled  by  the  prospect  had  he 
allowed  himself  to  look  into  the  future. 

Col .  Goethals  looks  the  part  of  an  electri- 

cal "man  of  affairs."  The  grueling  work  in 
the  tropics  has  aged  him.  His  hair  is 
whiter  than  it  was  half  a  decade  ago,  and 
the  blue  eyes  that  look  out  in  startling 
contrast  from  a  face  of  deep  bronze  tint 
have  a  judicial  expression  that  does  not 

obliterate  the  light  of  instinctive  kindli- 
ness which  is  one  of  the  secrets  of  his  suc- 
cess in  handling  men.  Col.  Goethals  is 

boss  of  an  army  of  40,000  men  speaking 
45  different  languages  and  is  con  Iron  led 
with  all  those  problems  which  arise  when 
men  are  toiling  far  from  home.  He  is  a 

fighter  when  occasion  demands — a  quality 
which  all  men  admire — and  he  is  given  to 
maintaining  a  certain  measure  .of  military 
discipline.  But  he  is  never  obtrusive  in 
his  military  ideals,  for  lie  has  not  donned 
a  uniform  since  he  went  to  Panama  excepl 

it  has  been  on  some  most  formal  occasion. 

Another  secret  of  Col.  Goethals's  suc- 
cess is  in  giving  every  man  credit  for 

what  he  does.  Just  ask  any  of  the 

engineers  who  have  invented  or  de- 
veloped any  of  the  unusual  installations  at 

the  Isthmus;  for  instance,  the  ingenious 
control  board  for  manipulating  the  lock 
machinery  at  Gatun.  Further,  any  man 
in  the  40,000  can  go  directly  to  Col. 
Goethals  with  any  grievance  or  appeal. 
Every  Sunday  morning  he  sits  as  judge 
in  a  confidential,  unofficial  court.  No 

red  tape  bars  admission  and  every  man's 
plaint  is  heard  in  private.  Furthermore, 
the  conscientious  employee  who  comes  to 
report  waste  or  graft  can  be  absolutely 

sure  that  he  will  be  protected.  The  out- 
come of  it  is  that  the  "old  man"  has  an 

intimacy  of  relation  with  his  co-workers 
that  is  not  enjoyed  by  many  an  employer. 
That  Col.  Goethals  has  no  belief  in  frills 

is  evidenced  by  the  plain,  barracks-like 
office  which  constitutes  his  working 

quarters. As  this  is  written  this  man  of  55  is  busy 

with  other  electrical  problems — the  elec- 
trical operation  of  the  permanent  ma- 

chine shops  at  Balboa;  the  electrification 
of  the  Panama  Railroad  (a  masterful 

project  now  in  the  air);  the  electrical 

illumination  of  the  employee's  quarters  for 
the  permanent  force,  and  the  providing 
of  current  for  powerful  searchlights  to 
be  mounted  at  the  entrances  to  the 
canal.  Over  6,000  Americans  now  in 
the  Canal  Zone  would  like  to  be  retained 

in  permanent  positions.  Col.  Goethals 
must  pick  from  this  number  no  more 
than  1,000  men.  The  final  muster  at 
Panama  will  show  a  prize  electrical  corps. 

He  is  the  man  "on  the  job"  at  Panama, 
and  thanks  to  his  yellow  motor  i 
which  the  workmen  designate  as  the 

"yellow  peril"  or  the  "brain  v. lie  exercises  in  litis  big  undertaking  thai 

close  personal  supervision  for  which  he 
has  been  known  ever  since  the  days  when 

he  began  his  career  a--  a  canal  builder  by 
superintending  the  construction  ^(  the 
Mussel  Shoals  Canal  on  the  Tennessee. 



Fleciricaf  Jnteve^s 
^Wbmen 

EDITED  BY  GKACE  T.  HADLEY 

THE  DAINTY  WAY  TO   KEEP 
HOUSE 

Cooking  with  electricity  means  cooking 
with  all  the  drudgery  left  out.  You  may 
cook  at  the  table  with  ease  in  attractive 
utensils  from  which  you  serve  the  food 
direct.  There  is  no  other  way  of  getting 
up  meals  that  is  at  once  so  simple,  so 
dainty,  as  the  lamp  socket  way  of  cooking. 

The  saving  in  time  and  trouble  is  self- 
evident. 

Perhaps  the  greatest  advantage  of 

electric  service  in  the  home  is  the  oppor- 
tunity it  affords  for  electric  housekeeping. 

From  the  same  lamp  socket  that  provides 
light,  you  may  connect  a  table  range  or 
an  electric  grill  and  thus  the  fixture  of 
the  dining  room  may  be  utilized  for  light 

cooking.  Here,  with  a  combination  elec- 
tric grill,  small  steaks  may  be  broiled, 

eggs  fried  or  bread  toast- 
ed. Delicious  coffee  may 

be  made  in  the  electric 

coffee  percolator. 
There  is  almost  no  limit 

now  "to  the  comfort  cook- 
ing that  may  be  done 

with  the  electric  utensils. 

The  modern  lady  of  the 
home  knows  and  others 

are  finding  out  how  the 
little  glowing  coils  radiate 
cheer  at  the  breakfast, 
luncheon  or  tea  table;  and 
how  efficiently,  quickly 
and  silently  the  modern 
devices  operate  without 
smoke,  flame  or  fumes. 

Cooking  with  Electricity  Means 
Cooking  with  All  the  Drudgery 
Left  Out 

Of  course  you  can  live  without  these 
little  labor  savers,  but  why  should  you? 

You  could  use  kerosene  lamps  —  but  do 

you? 
A  PLEASANT  TASK  NOW 

"Any  housewife  who  has  used  electric 
utensils  knows  something  about  their 

convenience  and  cleanliness,"  said  a 
suburban  lady  recently,  "but  it  is  their 
portability  that  appeals  to  me.  To  illus- 

trate, I  used  to  think  I  had  to  do  my 
ironing  in  the  kitchen  because  the  gas 
stove  was  there  and  the  irons  had  to  be 
heated  on  the 
stove,  but  now, 
since  I  have  used 
the  electric  iron 

to  do  my  iron- 
ing, I   find  that 

wfc% 
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time  there,  even  on  ironing  days.  With 
my  portable  electric  iron  I  can  work  where 

I  please." 

I  Ironed  all  the  Morning  in  My  Bedroom' 

I  can  iron  to  better  advantage  up  in  the 
bedroom  and  that  it  is  not  necessary  to 

spend  the  whole  day  in  the  kitchen." 
"Well,  that  is  certainly  a  good  idea," 

remarked  the  visitor  from  the  city.  "I 
really  think  you  manage  well  with  your 

work." 
"Having  put  out  all  of  my  maids," 

laughed  '  the  suburban  lady,  "I  was 
obliged  to  do  something,  so  I  now  have  two 
electric  servants  that  are  indispensable, 
my  electric  iron  and  my  vacuum  cleaner. 
They  are  always  at  my  service,  take  up 
little  room  and  with  them  I  am  able  to 

get  along  without  a  maid.  One  day  I 

thought  to  myself, — 
"'Why  should  I  drudge  down  in  the 

kitchen  all  of  the  time?'  and  I  immediate- 
ly carried  my  folding  ironing  board  up- 

stairs and  of  course  it  was  no  trouble  to 

take  up  the  electric  iron.  Before  my 
husband  left  for  his  work  he  earned  up 
the  basket  of  clean  clothes,  so  I  ironed  all 
morning  up  in  my  bedroom  and  if  I  got 
tired  I  could  lie  down  a  few  moments  and 

rest.  I  found  it  a  nice  change  from  the 
kitchen,  for  although  my  kitchen  is 
clean  I  do  not  care  to  spend  most  of  the 

THE  BOUDOIR 

Every  woman  knows  how  tiresome  and 
annoying  it  is  to  stand  and  hold  a  curling 
iron  in  a  gas  flame.  Then  the  soot  or 
smudge  must  be  removed  before  the 
tongs  can  be  used.  These  disagreeable 
features  are  entirely  eliminated  by  the 
use  of  an  electric  curling  iron  heater. 
While  one  pair  of  tongs  is  in  use,  another 
pair  may  be  heating  and  when  the  tongs 
are  removed  from  the  heater,  the  current 
is  automatically  cut  off  thus  the  expense 
of  operation  is  slight. 

In  the  modern  boudoir,  a  central  ceil- 
ing fixture  should  be  installed  with  two 

Disagreeable  Features  of  Soot  and  Smudge  are  Eliminated 

or  more  sidewall  brackets  to  provide 

proper  illumination  for  the  dressing 
tabic,  chiffonier  and  bedside.  Also  one 
or  more  baseboard  receptacles  should  be 
placet!  for  the  connect  ion  of  portable 
lamps,  electric  fans,  vacuum  cleaner  and 
other  electrical  conveniences. 



COOKING,  THE  WORLD  OVER 

The    Modern   Electrical    Way.     (2)    Soldiers    Doing 
Outdoor  Cooking  in  Africa.     (3)  Cooking  in  Winter 

Quarters  in  Ellesmere  Land 
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(4)  Prehistoric  | 
Bakery  — a  Hole  ' 
in     the     Ground,  y 
(5)  Cooking  Over 
a  Hot  Geyser  in 
New         Zealand 

Since  the  sacred  rage  of  hunger  first 
seized  upon  primeval  man,  many  and 
varied  have  been  the  attempt  to  pre- 

pare his  food.  In  the  beginning,  man 
ate  flesh  raw  as  some  primitive  tribes  do 
yet.  but  with  the  discovery  of  fire, 
cooking  became  the  fashion.  Holes 
were  dug  in  the  earth  and  crude  ovens 
created  and  later  vessels  of  clay  were 
constructed. 

f'ooking  has  always  been  "a  burning 
question"  until  the  advent  of  electric 
heat.  Electricity  as  a  safe,  clean  and 
easily  controlled  heat  source  offers 
numerous  advantages  over  the  ancient 
primitive  methods,  as  illustrated  in  the 
accompanying  photographs. 

To  cookery  we  owe  well  ordered  slates 
Assembling  men  in  dear  society, 

declares  a  Greek  epic  poet  and  he 
traces  the  successive  stages  of  civiliza- 

tion to  man's  culinary  development, 
avowing  that  the  culinary  art  has  been 
the  mainspring  of  civilization. 

(6)  Breakfast  in  a  Typical  Navajo 

Home.  (7)  Native  Women  in  South 
America.  (8)  Bread  Making  in  the 
Court  of  a  Syrian  Home 



MODERN  AIR  CLEANING 

Pure  air  is  a  necessity  that  our  modern 
ways  of  living  have  made  almost  a  luxury. 
It  is  a  necessity  in  the  home  because 

more  than  anything  else  it  produces  ro- 
bust health.  The  purity  of  the  air  de- 

pends upon  two  things:  the  absence  of 
disease  germs  and  injurious 
gases  and  the  presence  of 
an  abundant  supply  of 
fresh  oxygen. 
Time  was  when  a  bug 

could  "live  swell"  in  a  rug, 
but  with  the  modern  air 

cleaning  system  no  dust, 

germs  or  microbes  can  with- 
stand the  artificial  cyclone 

created  by  a  suction  clean- 
er, a  veritable  little  cyclone 

that  absorbs  dust  and  dirt 

into  pipes  constructed  for 
the  purpose. 

The  machine  itself  is  in- 
stalled down  in  the  base- 
ment. It  does  not  have  to 

be  carried  about  from  room 
to  room  or  from  floor  to 

floor.  You  simply  press  an 
electric  button  and  the  machine 

does  the  rest.  It  is  about  five  feet  high 
and  two  feet  in  diameter,  equipped  with 
an  iron  tank  in  the  top  of  which  is  the 
secret  of  the  process,  a  motor  and  a  fan. 
The  whirling  fan  moves  the  air.  It  makes 
3,500  revolutions  a  minute  and  is  so  con- 

structed that  it  gives  the  air  current 
a  spiral  movement 
like  that  of  a  cy- 
clon?. 

This  powerful  cen- 
fan  is  on 

ball  bear- 
ings and 

runs  in  an 
oil  bath. 

The  ma- 
chine has 

run  for 

2, 400  hours 

Carpet  Cleaning 

without  oiling  or  adjustment;  being 
built  like  a  watch  it  runs  like  a  watch. 
None  of  the  machinery  is  in  sight. 

Sweeping  and  dusting  have  been  very 
crude  and  primitive  operations,  com- 

parable only  with  the  old  time  methods 
of  cookery.  The  old  method  has 
been  to  distribute  the  dust  by 
sweeping  and  then  when  it  settled 
back  onto  the  furniture,  wipe  it  off 
by  hand,  a  tiresome,  never  ending 

process. There  is  only  one  way  to  keep  the 
house  clean  and  wholesome  and 

that  is  to  pick  up  the  dirt  by  the 
suction  cleaner,  take  out  the  stale 
air  entirely  and  permit  the  pure, 
clean  air  from  outdoors  to  replace 
it,  thus  insuring  cleanliness. 

Spring  house  cleaning  has  lost  its 
terrors  and  most  of  its 

miseries,  for  with  the  mod- 
ern air  cleaning  system, 

rugs,  furs,  curtains,  car- 
pets, walls,  draperies,  mat- 

tresses, all  can  be  cleaned 
and  purified  at  the  very 

minimum  of  cost  and  labor.  The 
modern  woman  no  longer  wants  to  be 
worried  with  the  dcadlift  of  work  that  is 

downright  drudgery,  but  she  wants  to  get 
it  done  in  the  modern  way  and  have  time 
to  attend  her  clubs  and  use  her  brain  in 

considering  how  best  to  beautify  the  city 
in  which  she  lives.  First  she  cleans  her 
own  home  in  the  best  and  most  scientific 

way  and  then  she  considers 
the  health  and  municipal 

problems  of  her  own  home city. 

Cleaning  Radiator 
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Experimental  Kitchen  in  Kansas  City   in  Which   Some  Valuable  Data 
Obtained 

Electric   Cooking   were 

ELECTRIC  COOKING  IN  ACTUAL  PRACTICE 
Housewives  would  all  prefer  cooking 

by  electricity  if  it  were  not  for  the  cost, 
but  in  most  instances  they  do  not  know 
what  the  actual  cost  is.  .  The  recent  tests 
in  Kansas  City,  Kansas,  furnish  the 
needed  information.  This  enterprising 
city  owns  an  electric  light  plant  and  is 
endeavoring  to  force  coal  dealers  and 
natural  gas  companies  to  reasonable 
prices. 

To  do  so  the  city  offers  housewives  the 
low  rate  of  three  cents  per  kilowatt  hour. 

This  was  not  sufficient  to  develop  elec- 
tric cooking  so  the  next  move  was  to  give 

a  municipal  exhibition  of  electric  cooking 
devices  at  the  city  hall.  Experts  from 
various  companies  demonstrated  their 
appliances,  one  of  the  professors  from  the 
state  university  lectured  on  the  subject 
and  the  local  commissioner  of  water  and 

light  explained  the  plans  of  the  light 
plant. 

As  a  final  touch  several  electric  cookers 

were  distributed  among  the  patrons  of  t  he 

municipal  plant  and  practical  tests  cover- 
ing a  week  were  made.  There  was  no 

effort  to  select  experienced  operators  but 
average  American  families  were  given  the 
apparatus  and  asked  to  proceed  with  their 
usual  cooking.  At  first  the  housewives 
did  not  expect  much  from  the  trial  but 
they  soon  grew  enthusiastic  in  praise  of 
electric  cooking. 

Three  types  of  cookers  were  used: 
(1)  Open  heaters,  dishes  or  plates. 

These  are  suited  to  frying,  boiling  <>r 

heating  the  same  as  a  gas  hot-plate. 
They  produce  the  quickest  results  but 
are  the  most  expensive  type  of  electric 
cooker  as  may  be  seen  from  the  data. 

(2)  Ovens,  containing  heating   ;  I 

or  disks,  mostly  enclosed  but  not  air- 
tight, as  is  the  case  in  the  third  class. 

These  utensils  are  used  for  baking,  roast- 
ing and  cooking  of  pastry.  The  results 

are  quick  but  not  as  expensive  as  open 
plates,  for  the  heat  generated  is  retained 
lo  a   marked  degree. 
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(3)  Enclosed  cookers  containing  heat- 
ing elements  so  constructed  as  to  be 

practically  airtight,  allowing  very  little 

heat  generated  in  its  in- 
terior to  escape. 

The  results  obtained 

showed  that  No.  1  is  the  |p= 
best  for  frying,  No.  2 
the  best  for  pastry  and 
No.  3  the  cheapest  of 

all.  The  ideal  cooker  ap- 
peared to  be  a  combina- 

tion of  all  three  types 
with  two  open  plates, 
one  medium  sized  oven 
and  one  enclosed  cooker 
of  about  two  or  three 

compartments.  For  econ- 
omy the  meals  should  be 

planned  so  that  the  air- 
tight cooker  may  be  used 

the  greater  part  of  the 
time. 

Following  are  some  of  the  results  ob- 
tained with  the  three  types  of  electric 

cookers : 
OPEN    PLATES 

Frying  half  pound  steak   .   $0,007 
Breakfast  of  four  eggs,  fried,  four  slices 

bacon  and  two  quarts  of  water  boiled     .  02 
Breakfast  for  four  persons — twelve 

pieces  fried  mush,  six  medium  pota- 
toes fried,  four  eggs  fried,  one  and  a 

half  quarts  coffee  and  one  gallon  of 
water  to  boiling   06 

Dinner — Nine  medium  potatoes,  three 
fourths  pound  veal  steak,  one  can 
corn,  one  quart  water  for  tea,  one 
gallon  boiling  water   07 

SEMI-ENCLOSED    OVENS 

Baked  six  large  potatoes   012 
Four-pound  roast  and  six  large  potatoes 

baked   03 

It  is  to  be  noted  that  the  cost  of  cooking  with 
this  type  is  less  than  with  the  open  plate. 

AIR-TIGHT    COOKERS 

Four-pound  roast,  six  large  potatoes  and 
one  quart  tea   ..$0,015 

Boiled  dinner — One  small  head  cab- 
bage, three  pounds  ham,  boiling 

piece,  twelve  medium  potatoes   015 
Two-pound  steak,  one  quart  spaghetti, 

twelve  potatoes   027 
Three-pound  pork  roast,  six  large 

sweet  potatoes,  can  corn,  warmed  one 
pound  of  fruit  pudding   027 

In  addition  it  may  be  stated  that  one 
family  of  three  persons  cooked  one  week 
on  the  open  plate  type  for  73  cents  but 

Bread  Fresh  from  the  Electric  Oven 

with  the  air-tight  cooker  another  family 
managed  for  one  week  (less  one  meal) 
on  193^  cents.  It  is  interesting  to  compare 
this  with  the  advertised  statement  of  a 

company  in  Indianapolis  selling  55  cent 
gas  that  a  dinner  for  an  average  family 
can  be  cooked  with  gas  for  three  cents. 
Evidently  not  much  difference  at  those 
prices  but  of  course  few  cities  are  as 
fortunate  as  Kansas  City  in  having 
electricity  at  three  cents  per  kilowatt 
hour.  Twice  that  is  common,  yet  even  at 
a  higher  rate  many  people  will  prefer  to 
cook  with  electricity. 

LORD  KELVIN  AT  CAMBRIDGE 

Lord  Kelvin  entered  Cambridge  when 
he  was  just  seventeen  years  of  age  but 
was  well  prepared  to  enter  the  great 
university.  It  is  amusing  to  read  some 
of  the  inquiries  of  the  great  philosopher 
in  his  first  letter  to  his  sister  after  settling 
down  in  his  rooms  at  Cambridge.  He 
asked  if  when  making  coffee,  he  should 
put  the  coffee  in  before  or  after  the  water 
is  boiling  and  also  whether  he  should 
keep  it  boiling  after  the  water  is  put  in. 
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ELECTRIC    FOOT    WARMER    RUG 

If  you  would  live  long,  keep  your  head 
cool  and  your  feet  warm.  Here  is  an 
electric  foot  wanner  rug  that  will  help 
you  to  do  this.  It  is  the  very  thing  for  an 
electric  automobile  on  chilly  mornings. 

Foot  Warmer  Rug 

It  is  heated  from  the  batteries  in  the  car 
that  average  80  volts  but  it  can  be  made 
for  any  voltage. 

This  foot  warmer  rug  is  a  warm  floor 
covering  in  the  shape  of  a  Wilton  carpet 
rug,  15  by  27  inches  and  is  neatly  bound 
around  the  edge.  In  the  home  it  may  be 
connected  to  any  lamp  socket  and  heated 
to  a  suitable  temperature  for  the  benefit 
of  elderly  people.  It  may  be  used  any 
place  where  there  is  a  possibility  of  cold 
feet,  in  the  home,  office,  on  board  ship  or 
wherever  there  is  electric  current  avail- 

able. The  current  required  will  cost 
about  one  cent  per  hour. 

NUTRITIVE    VALUE    OF    FOODS 

Foods  owe  their  value  to  their  efficiency 
in  supplying  warmth  to  the  body,  energy 
and  the  necessary  material  for  building 
up  the  different  parts  of  the  body  during 
the  period  of  growth,  and  for  replacing 
those  portions  which  are  destroyed  in  the 
process  of  living.  They  are  also  valued 
because  of  their  power  to  appeal  to  the 
appetite  and  of  their  adaptability  to  the 
bodily  needs  under  certain  conditions. 

The  money  value  depends  on  the  abund- 
ance of  the  supply  of  any  food  to  meel 

these  demands  of  the  human  body. 

In  speaking  of' the  adulteration  of  foods, 
Mr.  Newman,  commissioner  of  the-  Illinois 
State    Food    Commission,    in    a    lecture 

before  the  Domestic  Arts  and  Science 

School  of  Chicago,  said:  "We  keep  out 
the  bad  foods  and  we  see  that  the  manu- 

facturers label  their  goods,  but  the  pur- 
chaser should  read  the  labels  and  insist 

upon  genuine  goods  from  the  honest 
dealers  who  disdain  adulteration  of  their 

products."  In  proof  of  his  statement,  he 
showed  a  jar  of  genuine  raspberry  jam 
manufactured  by  a  firm  famous  the  world 
over  for  their  products,  then  he  showed 
another  jar  of  cheap  raspberry  jam  which 
contained  no  fruit  whatever,  but  the 

ingredients  consisted  of  agar-agar,  arti- 
ficial flavor,  artificial  color,  phosphoric 

acid  and  clover  seeds. 

It  has  been  found  that  a  Japanese  sea 

weed,  agar-agar,  affords  a  substitute 
gelatine  basis,  and  this  has  been  used  to  a 
great  extent  by  those  engaged  in  making  a 
cheap  adulterated  jam  or  jelly,  as  one 
pint  of  the  sea  weed  combined  with 
nineteen  ounces  of  water  makes  a  gelatine 
basis,  which  is  then  artificially  flavored 
and  colored:  and  other  ingredients  being 
added,  such  as  phosphoric  acid  and  clover 
seeds,  a  purely  artificial  product  is  thus 
put  forth  having  no  nutritive  value  what- 

ever. When  these  ingredients  appear 
upon  a  label,  the  purchaser  who  takes  the 
time  to  read  will  doubtless  decline  to 

accept  the  cheap  substitute. 
It  is  possible,  however,  for  a  dealer  to 

comply  with  the  law  and  yet  fool '  his customers,  as  illustrated  by  a  grocer 

selling  so-called  olive  oil.  It  was  nothing 
but  cotton  seed  oil  and  was  so  staled  upon 
the  label,  in  English,  but,  the  balanceofthe 
label  being  in  Yiddish  and  the  cusl 
being  Yiddish  unable  to  read  the  English, 
they  were  under  the  impression  they  were 

getting  olive  oil. 
"It  is  up  to  the  consumer  to  study  the 

labels    on    all    foods    purchased,"    said 
Mr.  Newman,  "and  the  careful  hou 
will  do  this  more  and  more:  if  she 

for  good  olive  oil  she  is  entitled 
it  and  not  a  cheap  substitute.    She  can 

always  demand  the  producl  o\  an  honest 
dealer    and    insist     upon    having    honest 
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HUNTER'S  DEN  FIXTURE 
A  very  attractive  lighting  fixture  for  the 

sportsman's  home  is  here  shown  and  it  can  be 
made  from  the  hoof  and  part  of  the  leg  of  a  deer. 
The  leg  is  cut  off  about  two  inches  below  the 
knee  joint,  and  soaked  in  a  solution  of  arsenic, 

alum  and  water,  which  preserves  the  hide'and 
acts  as  a  moth  preventative.  It  is  then  bent  to 

shape  and  al- 
lowed to  dry  and 

harden,  after 

which  the  mar- 
row is  burned 

from  the  inside 

of  leg  bone. 
A  four  inch 

square  of  quar- 
ter sawed  -oak 

wood  "  M  inch 
thick  is  fitted 
onto  the  leg  by 
means  of  four 

small  brackets  | 

also  ,  of  quarter 

sawed  oak".  Each 
bracket .  is  at- 

tached to  the  leg 

by  means  of  a 
small  brass 
screw  at  the 

lower  end  of  the  bracket.  Through  the  center 
of  the  wooden  square  a  hole  is  cut  just  large 
enough  for  the  leg  bone  to  fit  into,  thereby 
serving  to  hold  this  square  firmly. 

The  light  socket,  which  is  of  the  pull  chain 
variety,  is  attached  to  the  wooden  square  by 
small  screws.  The  leg  is  fastened  to  a  panel  of 
quarter  sawed  oak  18  by  6  by  $4  inch  by  means 
of  two  screws,  one  of  which  enters  from  the 

back  of  this  panel  into  the  hoof,  the  other  enter- 
ing from  the  back  of  panel  and  into  one  corner  of 

the  wooden  square  which  holds  the  light  socket. 
The  current  wire  runs  from  the  light  socket  along 
the  under  side  of  the  wooden  square  and  through 
a  small  hole  bored  in  the  panel. 

The  wooden  parts  may  be  stained  a  mission 

shade,  or  to  match  the  woodwork  of  the  room  in 
which  the  fixture  is  fastened  and  are  then 
varnished  or  waxed  as  desired.  The  hoof  is 

sandpapered  and  varnished.  The  light  bulb 
may  be  either  of  the  large  round  frosted  variety, 
or  a  small  bulb  inside  of  a  larger  globe. 

COMMUTATOR  CLEANING  BLOCK 

A  simple  and  very  useful  commutator  cleaning 
block  may  be  made  of  three  pieces  of  wood,  two 

bolts  and  a  piece  of  a  broom  handle.  The  broom 
handle  is  fitted  into  the  block  and  the  block 
drilled  for  two  holes,  as  shown,  taking  %  inch 

bolts  five  inches  long.  The  slotted  heads  may  be 
countersunk  in  one  of  the  strips  of  wood  and 
thumb  nuts  are  used  at  the  threaded  end  of  the 

Fixture  Made  from  Hunt  Trophy 

Broom  Hond/e  ZOlonp'^ 

JondPcrper 

Commutator  Cleaning  Block 

bolts.  The  block  may  be  hollowed  out  to  con- 
form to  the  arc  of  the  commutator,  but  if  the 

block  is  not  made  too  wide,  that  is  not  necessary. 
The  handle  being  about  22  inches  long  gives  a 

chance  to  apply  necessary  pressure  to  handle  the 

block  and  move  it  across  the  surface.":  It  is  a 
much  better  method  than  holding  the  sandpaper 
under  the  fingers  or  holding  it  to  a  block  held  in 
the  hand. 

1340 
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LIGHTING  PARTITION  INTERIOR 

Being  called  upon  to  "fish"  a  length  of  flexible 
conduit  from  the  attic  of  a  cottage  to  the  base- 

ment, I  found  the  way  blocked  by  a  heavy  wood- 

en sill,  and  it  being  difficult  to  "tunnel "  through 
the  beam,  I  decided  to  tackle  the  job  as  shown 
in  the  illustration,  making  a  rather  sharp  turn. 

I  first  drilled 

a  Y^  inch  hole  in 
the  sill,  as  shown 
at  (A)  a  n  d 
through  this 

pushed  a  hook 
to  which  was 
attached  a  stout 

cord.  Then  by 

removing  a  small 
piece  of  flooring 
in  the  attic, 

which  was  un- 
finished, I  let 

down  between 
the  walls  a  small 

\yi  volt  lamp, 
which  lighted 

the  space.  The 
rest  was  easy.  By  dropping  a  fishhook,  I  was 

able  to  make  the  haul  with  ease  and  dispatch.  — 
J.    W.    TlERNEY. 

Beam 

Dropping  Lamp  down  Partition 

RAIN  ALARM 

I  sleep  with  the  windows  of  my  bedroom  wide 
open  and  to  make  sure  that  I  awake  and  close 
them  in  case  of  a  storm  I  devised  a  rain  alarm 

which  wakes  me  as  soon  as  it  begins  to  rain. 
Outside  my  window  is  a  small  glass  test  tube 

which  is  filled  to  a  depth  of  about  K  to  ]4  inch 
with  finely  powdered  copper  sulphate.  In  this 
is  a  strip  of  copper  made  by  beating  out  the  end 
of  a  rather  heavy  guage  copper  wire.  Above 
the  copper  sulphate  and  hanging  just  clear  of  it 

is  another  strip  of  copper  made  in  the  same  man- 
ner as  the  first  strip  and  also  connected  to  a  cop- 
per wire;  both  strips  are  held  in  place  by  passing 

the  wire  supporting  them  through  a  closely, 
fitting  cork  placed  in  the  mouth  of  the  test  tube 
as  shown  in  the  figure.  A  hole  in  the  cork  allows 
for  the  admission  of  a  glass  funnel  the  mouth  of 
which  was  about  two  inches  or  more  in  diameter. 

The  wires  are  connected  to  a  battery  and  a 
telegraph  relay;  the  relay  controlling  an  electric 
bell  circuit  as  shown  in  the  wiring  diagram. 

The  operation  of  this  alarm  is  as  follows:  The 
rain  falling  in  the  glass  funnel  flows  into  the 

test  tube  and  dissolves  some  of  the  copper  sul- 

phate.    In  a  short  space  of  time,  the  solution 
rises  high  enough  to  make  connection  between 

G/ass  Funnel 

Copper  Wires 
^Brateri  out  of 

7ksf  Tube 

Copper  <Su/pho/e 
Arrangement  of  Rain  Alarm 

the  two  copper  strips,  thus  operating  the  relay 
which  in  turn  closes  the  bell  circuit.  It  is,  of 

course,  necessary  to  have  a  switch  in  the  relay 
circuit  which  can  be  thrown  off  when  the  win- 

dows are  closed.  After  the  alarm  has  been  used 

it  is  necessary,  to  again  have  it  ready  for  use,  to 
remove  the  solution  from  the  test  tube  and  put 
a  charge  of  dry  copper  sulphate  in  the  tube. 
— Arthur  Joveshof. 

HANDY  ELECTROPLATING  APPARATUS 

The  illustration  shows  a  very  simple  electro- 
plating apparatus  which  can  be  made  at  home. 

The  piece  to  be  plated  (A)  is  connected  to  the 
negative  pole  of  a  battery,  from  the  positive 
pole  of  which  a  conductor  (G)  carries  the  current 
to  the  anode  (D).  The  rubber  bulb  (F)  is  tilled 
with  the  electrolytic  bath,  that  is,  the  liquid 
containing  the  plating  metal  in  solution,  which 
can  be  squirted  through  the  small  tube  (E)  into 
the  larger  tube  (C).  The  smaller  tube  passes 
through  a  cork  in  the  end  of  the  larger,  which 

C=*>D 

QSlj-^ 

H'l'rr- 

Electroplating  Apparatus 

also  serves  to  give  supporl  to  the  mouth 

bulb.      Tin-    annum!    of    the    liquid    press 
must  be  sufficient   to  keep  tin-  sponge  (B)  moist. 
Care  must  be  taken   to  clea 

to  be  plated  before  beginning  J  from 

L'Electricien  by  J.  II.  Blakey. 



Elementary  Electricity  for  Practical 
Workers 

By  W.  T.  RYAN 

Chapter  XII.  —  Storage  Batteries 

As  practical  electrical  workers  it  is  of  im- 
portance to  understand  thoroughly  the  care  and 

operation  of  storage  batteries,  therefore  this 
chapter  will  be  devoted  to  this  subject. 

The  chemistry  of  the  lead  storage  cell  is  some- 
what complicated  and  physicists  are  not  entirely 

agreed  upon  what  actually  takes  place.  The 
commonly  accepted  theory  is  as  follows:  When 
the  cell  is  thoroughly  charged  the  positive  plate 
is  covered  with  lead  peroxide  (Pb  02),  while  the 
negative  plate  is  covered  with  spongy  metallic 
lead  (Pb).  During  discharge,  the  lead  at  the 
negative  plate  unites  with  the  sulphuric  acid 
(H2  S04)   forming  lead   sulphate    (Pb  S04)    and 

2.5 

When  the  cell  is  fully  charged,   the  further 
application  of  current  breaks  up  the  water  of 
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Fig.  80.     Typical  Charging  Curve 

setting  hydrogen  (H)  free.  At  the  positive 
plate  the  lead  peroxide  (Pb  02)  unites  with  the 
hydrogen  set  free  from  the  negative  plate  and 
forms  a  lower  oxide  (Pb  O)  and  water;  this 
lower  oxide  then  unites  with  sulphuric  acid  and 
forms  lead  sulphate  (Pb  S04)  and  water  (H2  O). 
As  the  cell  becomes  discharged,  the  acid  thus 
unites  with  the  plates  and  water  is  formed  so  that 
the  density  or  specific  gravity  of  the  electrolyte 
falls  off  as  the  cell  is  discharged.  When  the  cell 

is  charged  by  the  passage  of  current  in  the  op- 
posite direction,  the  above  processes  are  re- 

versed. The  voltage  should  not  be  allowed  to 
fall  below  about  1.8  volts  per  cell,  as  the  lead 
sulphate  is  liable  to  change  into  an  insoluble 
form,  which  reduces  the  capacity  of  the  cell. 

The  cell  is  then  said  to  be  "sulphated."  Care 
must  be  taken,  therefore,  not  to  allow  the  battery 
to  become  discharged  too  far.  When  the  cell 
is  being  charged  the  necessary  voltage  rises 
from  2.2  to  from  2.5  to  2.65  volts  per  cell. 

Figs.  80  and  81  are  typical  charging  and  dis- 
charging curves. 
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Fig.  81.     Typical  Discharging  Curve 

the  solution,  liberating  hydrogen  gas  at  the 

negative  and  oxygen  gas  at  the  positive  plate. 
These  gases  reduce  the  amount  of  the  solution 
in  the  cell,  both  by  the  decomposition  of  the 
water  and  by  the  acid  which  is  carried  off  in 
spray  by  the  gases.  This  spray  is  also  carried 
off  if  the  charging  current  is  too  strong,  so  that 
the  active  material  on  the  electrodes  is  affected 
at  the  surface  much  faster  than  nearer  the  center 

of  the  plate.  On  the  other  hand,  if  the  charging 
current  is  less  than  about  one-fifth  of  the  normal 
current,  the  insoluble  sulphate  is  apt  to  form 

and  permanently  injure  the  plates.  Manu- 
facturers furnish  the  user  with  instructions  for 

caring  for  the  battery  which  include  directions 
for  charging,  but  should  these  instructions  not 

be  obtainable,  the  charging  rate  may  be  deter- 
mined approximately  by  figuring  .040  amperes 

incandescent  lamps  in  Mi/if /pie 

Line 

Ordinary, 
BreokSus. 

JE 
TE 
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Fig.  82.     Charging  Battery  through  Lamps 

per  square  inch  of  positive  plate  surface  as  nor- 
mal. This  can  be  checked  also  by  trials,  noting 

the  length  of  time  from  the  beginning  to  the  end 
of  the  charge,  as  evidenced  by  the  voltage  rising 
to  about  2.5  and  vigorous  gassing.  For  power 
station  cells  the  eight  hour  rate  is  usually  taken 

1342 
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as  the  normal  and  the  four  hour  rate  is  considered 

correct  for  motor  car  batteries.  According  to 
Lyndon  the  maximum  charging  rate  is  that  at 
which  the  cell  will  absorb  energy  without  heating 

more  than  25°  F.  above  the  surrounding  at- 
mosphere and  not  gas  excessively.  This  usually 

corresponds  to  about  the  two  hour  rate.  Fig. 
82  shows  the  connections  for  charging  a  few  cells 
from  an  ordinary  lighting  circuit. 

In  operating  a  power  station  battery  a  pilot 
cell  should  be  selected  to  be  used  as  a  guide  in 
the  operation  of  the  battery.  Readings  should 
be  taken  on  this  cell  with  sufficient  frequency  to 
indicate  its  state  of  charge  and  discharge,  and 
thus  serve  as  a  guide  in  the  operation  of  the 

battery  as  a  whole.  The  height  of  the  elec- 
trolyte in  this  cell  should  be  kept  at  a  fixed 

point,  either  by  means  of  an  automatic  filler  or 
by  the  addition  of  a  small  quantity  of  distilled 
water  at  least  once  a  day.  This  will  prevent  the 
sudden  drop  in  the  gravity  of  the  electrolyte 
consequent  upon  the  addition  of  a  considerable 
quantity  of  water  and  the  following  increase  in 
gravity  as  it  slowly  evaporates.  The  fixed  point 
may  be  marked  in  a  convenient  manner;  for 
example,  in  a  glass  jar  battery,  by  a  painted  line 

on  the  outside  of  the  jar,  or,  for  tanks,  by  an  S- 
shaped  strip  of  lead  hung  over  the  edge  of  one 
of  the  glass  supporting  plates. 

Every  power  station  battery  should  be  pro- 
vided with  a  recording  voltmeter  to  be  used  in 

conjunction  with  the  pilot  cell  readings  to  note 
the  progress  of  charge,  overcharge  and  discharge, 
and  to  determine  when  each  should  be  stopped. 
It  should  be  connected  across  the  main  battery, 
as  indicated  by  Fig.  83,  and  not  include  any  end 
cells  or  counter  electromotive  force  cells. 

The  battery  should  be  charged,  preferably  at 
the  normal  rate,  and  where  possible,  the  battery 

should  be  recharged  when  it  is  from  one-half 
to  two-thirds  discharged.  The  regular  charge, 
which  is  usually  the  daily  charge,  should  be 
continued  until  the  following  conditions  are 
filled:  (1)  That  specific  gravity  of  the  pilot 
fulcell  should  risee  within  five  points  (.005, 
specific  gravity)  of  the  maximum  reached  on  the 

previous  overcharge;  for  example,  if  the  maxi- 
mum reached  on  the  previous  overcharge  was 

1.210,  the  gravity  to  ]><■  reached  en  the  regular 
charge  is  1.205.  (2)  The  voltage  across  the 
main  battery  should  rise  to  within  .05  to  0.10 
volts  per  cell  below  what  it  was  on  the  preceding 
overcharge,  the  charging  rate  being  the  same  in 
both  cases;  for  example,  it  the  maximum  voltage 
per  cell  on  the  previous  overcharge  were  2.55 
the  voltage  per  cell  t<>  he  reached  <<n  the  regular 

charge  would  be  2.40  to  2.45  volts  per  cell. 
(3)  The  cells  should  all  gas  moderately.  If  the 
battery  is  charged  every  day,  then  once  a 
and  preferably  on  the  same  day  of  the  week, 
the  regular  charge  should  be  prolonged  until  the 
following  conditions  are  fulfilled:  (lj  The 
specific  gravity  of  the  pilot  cell  having  reached  a 
maximum,  seven  successive  fifteen  minute  read- 

ings of  this  cell  should  show  no  further  rise. 
(2)  The  voltage  across  the  main  battery  having 
reached  a  maximum,  seven  successive  fifteen 
minute  readings  should  show  no  further   rise. 
(3)  The  cells  should  all  be  gassing  freely.  If 

the  battery  is  not  charged  daily  then  the  over- 
charge need  be  given  only  once  every  two  weeks. 

The  voltage  at  the  end  of  charge  throughout 
the  life  of  a  battery  is  not  a  fixed  voltage,  but 
will  vary,  due  to  several  causes;  namely,  age  of 
the  battery,  temperature  of  the  acid,  and  the 
charging  rate;  therefore,  a  fixed  voltage  must  not 
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Fig.  83.    Voltmeter  Connection  across  Main  Battery 

be  considered  when  using  the  voltage  method 
in  determining  the  end  of  charge.  Whet 

installed,  the  voltage  at  the  end  of  the  over- 
charge, with  normal  rate  will  be  as  high  as  2.65 

volts  per  cell  with  the  temperature  al  70  P., 

but  as  the  age  of  the  battery  increases  this 
voltage  gradually  falls  until  in  some  cases  it  is  as 
low  as  2.4  volts  per  cell. 

The    voltage    varies    greatly    with    the    tem- 
perature.    A  particular  cell  was  charged  at  tin 

normal  rate  to  the  point  of  copious  gassing  bj 

Prof.    Heim.     The    voltage    readin 
follows: 

Ai   L4°C   2  70 
At  30° C   2  5S  volts 
At   15°  C     2.52 

On   charge,    the   voltage    increases   with   the 

temperature    and    the    internal     resi 

creases  because  of  the  decrease  in  •'■■       >istance of  the  acid. 

Higher  or  lower  rates  than   normal   will   re- 

spectively   produce  slightlj  higher  i 
charging  voltages. 
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After  a  charge  has  been  completed  and  the  - 
current  cut  off  the  voltage  per  cell  will  imme- 

diately fall  to  about  2.20  volts  and  then  very 
rapidly  to  about  2.05  volts,  at  which  point  it 
will  remain  until  the  discharge  is  started.  When 
the  discharge  is  started,  the  voltage  will  fall  at 
once  to  about  2.00  volts  per  cell. 

During  the  greater  part  of  a  complete  dis- 
charge the  drop  in  voltage  is  slight  and  very 

gradual  with  marked  rapidity  near  the  end. 
The  safe  limit  of  discharge  is  reached  when  the 
voltage  has  fallen  to  about  1.80  volts  per  cell, 
with  current  flowing  at  normal  rate.  At  higher 

rates  of  discharge  the  limiting  voltage  is  some- 
what lower.  As  a  rule,  however,  it  is  advisable 

to  stop  the  discharge  considerably  above  this 
point,  especially  if  it  is  desired  to  have  a  reserve 
in  case  of  emergency. 

The  fall  in  specific  gravity  of  the  acid  is  an 
important  factor  in  showing  the  amount  taken 
out  of  the  battery  and  is  in  direct  proportion  to 

the  ampere-hours  taken  out,  thereby  differing 
from  the  voltage  which  varies  irregularly  for 
different  rates  and  degrees  of  discharge;  so  for 
this  reason,  under  average  conditions,  the  fall 
in  gravity  is  to  be  preferred  in  determining  the 
amount  of  discharge. 

The  actual  amount  of  variation  in  the  specific 
gravity  of  the  acid  between  a  condition  of  full 
charge  and  complete  discharge  is  dependent  upon 

the  quantity  of  solution  in  the  battery  jar  com- 
pared with  the  bulk  of  the  plates. 

A  careful  inspection  of  each  cell-  should  be 
made  periodically.  This  is  very  important, 
as  it  is  bad  practice  to  wait  until  trouble  develops 
and  then  to  look  for  the  cause.  The  secret  of 

successful  storage  battery  operation  is  to  keep 
the  cells  in  a  healthy  condition  from  the  be- 

ginning. Special  attention  should  be  given  to 
cells  that  read  low  at  the  time  the  cell  readings 
are  taken.  Look  for  the  cause  and  remove  it  as 

soon  as  possible  and  not  later  than  the  beginning 
of  the  overcharge.  Short  circuits  should  be 
removed  with  a  thin  strip  of  wood  or  rubber. 
Near  the  end  of  the  overcharge  all  cells  should  be 
looked  over  to  see  that  they  are  all  gassing  freely. 
The  chief  indications  of  trouble  are  (a) 

falling  off  of  specific  gravity  or  voltage  relative 
to  surrounding  cells,  (b)  deficiency  of  gassing  on 
overcharge  as  compared  with  surrounding  cells, 
(c)  color  of  plates  markedly  lighter  or  darker  than 
in  surrounding  cells.  The  above  symptoms  in 
a  cell  indicate  that  it  has  fallen  below  the  rest 

in  its  state  of  charge.  If  the  cause  is  discovered 
and  removed  immediately,  it  will  usually  be 
restored  to  normal  condition  by  the  following 

overcharge.  If  only  partially  restored,  it  must 
be  carefully  watched  during  the  ensuing  week. 
If  the  next  overcharge  does  not  completely  re- 

store it  or  if  the  original  deficiency  was  excessive, 
it  will  be  necessary  to  give  it  a  separate  charge. 

The  accumulation  of  sediment  in  the  bottom  of 

the  cells  must  be  watched  carefully  and  re- 
moved when  the  clearance  has  been  reduced  to 

one-half  inch  below  the  bottom  of  the  plates; 
under  no  circumstances  must  it  be  allowed  to 

get  up  and  touch  the  plates,  as,  if  this  occurs, 
rapid  deterioration  will  result.  Very  often  it 
will  be  found  that  the  depth  is  greatest  under 
the  middle  plates,  and  if  the  sediment  is  leveled 
over  the  bottom  of  the  cell  its  removal  will  not 

be  necessary  for  some  time  longer.  The  level- 
ing can  be  done  by  using  an  L-shaped  device 

containing  no  metal  in  its  construction. 
To  remove  the  sediment,  the  simplest  method 

if  the  battery  has  bolted  connections  between 
the  cells,  is,  after  fully  charging  the  battery,  to 
lift  the  plates  out  of  the  jars,  not  disturbing  the 
separators;  draw  or  pour  off  the  electrolyte 
carefully;  dump  the  sediment;  clean  with  water 
then  put  back  the  elements  and  cover  quickly 
with  electrolyte,  adding  enough  new  to  replace 
that  lost.  The  elements  must  not  be  exposed 
to  the  air  except  for  the  very  shortest  possible 
time  and  must  not  be  allowed  to  dry  out  in  the 
least.  For  this  reason  only  one  cell  should  be 
emptied,  cleaned  and  refilled  at  a  time. 

If  the  cell  connections  are  burned  together, 
the  sediment  can  be  taken  out  by  using  a  special 
form  of  scoop  for  drawing  it  from  beneath  the 
plates  and  then  removing  it  from  the  jar  or 
tank. 
A  third  method  is  to  draw  off  the  elec- 

trolyte and  flush  the  cell  with  water  (using  the 

local  supply)  in  such  a  way  that  the  sediment 
will  be  continually  stirred  up;  at  the  same  time 
a  syphon  inserted  at  the  bottom  of  the  cell,  and 
with  such  capacity  as  will  keep  up  with  the  water 
supply,  should  be  started;  the  more  rapid  the 
flow  in  and  out  the  better.  This  operation 
should  be  continued  until  the  cell  is  entirely 
free  of  sediment.  The  water  should  then  be 

withdrawn  and  the  cell  quickly  refilled  with 
electrolyte. 

Immediately  after  the  battery  is  cleaned  and 
the  stronger  acid  added,  it  should  be  given  a  long 
charge,  continuing  until  the  cell  is  fully  charged, 
when  the  gravity  of  each  cell  should  be  read 
and  adjusted  to  standard. 

The  electrolyte  is  dilute  sulphuric  acid,  pre- 
pared by  mixing  suitable  commercial  sulphuric 

acid,  or  "oil  of  vitriol,"  as  it  is  more  commonly 
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called,  with  pure  water.  It  is  essential  that 
the  acid  and  the  water  be  free  from  impurities 
such  as  iron,  arsenic,  nitric  or  hydrochloric  acid. 

The  proportions  of  acid  (of  1.840  specific 
gravity)  and  water  in  preparing  electrolyte  of 
1.210  specific  gravity  are  one  part  acid  to  five 
parts  water  by  volume.  The  acid  must  be 
poured  into  the  water  and  not  the  water  into  the 
acid.  The  acid  must  be  added  to  the  water 

slowly  and  with  great  caution  not  only  to  pre- 
vent excessive  heating  but  more  particularly 

splashing,  on  account  of  the  painful  and  danger- 
ous character  of  acid  burns.  The  final  gravity 

of  the  solution  must  be  read  when  it  has  cooled. 

The  vessel  used  for  mixing  must  be  a  lead  lined 
tank,  one  of  glazed  earthen  ware,  or  one  of 

wood  which  has  not  been  used  for  any  other  pur- 

pose, such  as  a  new  wrash  tub. 
The  specific  gravity  of  the  electrolyte  of  a 

cell  in  good  condition  when  fully  charged  and  at 

normal  temperature  (70°  F.)  should  be  between 
1.205  and  1.215.  Due  to  loss  through  spraying 
at  the  end  of  charge  and  to  absorption  by  the 
sediment,  there  is  a  gradual  lowering  of  the 
gravity,  its  rapidity  depending  on  the  work  and 
care  the  battery  is  receiving. 

Unless  a  compensating  hydrometer  is  used, 

allowance  must  be  made  for  temperature  varia- 
tion on  the  basis  of  an  increase  of  one  point  in 

gravity  for  each  three  degrees  Fahrenheit  de- 
crease in  temperature  and  vice  versa;  for  in- 

stance, electrolyte  that  is  1.210  at  70°  F.  will  be 
1.213  at  61°  F.  and  1.207  at  79°  F. 

[The 

Acid  of  about  1.400  specific  gravity  is  generally 
used  for  restoring  lowered  specific  gravity. 
Never  under  any  conditions  add  acid  to  a  cell 
in  which  short  circuits,  high  temperature,  or 
partial  charge  might  account  for  the  low  gravity. 

Only  pure  water,  preferably  distilled,  should 
be  used  for  replacing  evaporation.  The  acid 
must  never  be  allowed  to  get  below  the  top  of 
the  plates,  nor  must  the  cells  be  filled  too  full. 

The  temperature  of  the  battery  room  should 
lie  moderate  and  the  air  dry.  The  battery 
room  should  be  properly  ventilated ,  not  only 
to  insure  dryness  but  to  prevent  the  chance  of 
an  explosion,  as  the  gases  given  off  during  charge 
form  an  explosive  mixture  if  confined. 

If  the  use  of  the  battery  is  to  be  discontinued 
for  any  considerable  time,  say  six  months  or 
more,  and  it  is  not  convenient  to  give  it  a 
freshening  charge  every  week  or  two,  it  should  be 
taken  entirely,  out  of  service.  This  is  done  as 
follows: 

After  thoroughly  charging,  syphon  off  the 
electrolyte  into  convenient  receptacles  and  as 
each  cell  becomes  empty  fill  it  with  fresli 
pure  water.  When  water  is  in  all  the  cells, 
allow  them  to  stand  twelve  to  fifteen  hours,  then 
draw  off  the  water.  The  cells  will  then  be  in 

a  condition  to  stand  indefinitely.  When  it  is 
desired  to  put  the  battery  into  commission  again, 
replace  the  electrolyte  and  charge  at  the  normal 
rate  for  from  45  to  60  hours,  continuing  the 
charge  until  the  specific  gravity  and  voltage  ha\  c 
ceased  rising  for  a  period  of  ten  hours. 
End] 

RAPID   ELECTRIC   PRINT  DRIER 

A  photographer  who  makes  a  specialty  of 
quick  work  in  making  prints  employs  electricity 
for  drying  prints  in  the  following  manner:  A 
cabinet  of  convenient  size  was  constructed  and 

fitted  with  glass  doors  and  removable  wire 
shelves  as  illustrated.  In  one  side  of  the  cabinet 

near  the  bottom,  a  hole  was  cut  just  a  little 
smaller  than  the  outside  of  a  toast  stove  and  the 

stove  fastened  over  the  opening  with  screws. 
In  the  bottom  of  the  cabinet  a  small  electric  fan 
was  installed  in  a  horizontal  position.  Holes 

were  provided  near  the  top  to  allow  the  escape 
of  the  moist  air. 

The  prints,  spread  out  on  cheesecloth  trays, 
are  placed  on  the  wire  shelves  and  the  currenl 
turned  on  the  fan  and  stove.  A  circulation  of 

warm  dry  air  is  produced  and  the  .uhiss  doors 

enable  the  operator  lo  watch  the  prints  and  In 
Iry.— J.  R. 
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ELECTRIC   SIGNALS   IN   SKYSCRAPER 
CONSTRUCTION 

In  the  construction  of  the  Municipal  Building 
in  New  York,  a  system  of  electric  signaling  has 

been  used,  of  deep  interest  to  construction  engi- 

Button  Blocks,  Siren  Horns  and  Lamps 

neers.  It  seems  to  do  away  with  all  uncertainty 
with  regard  to  signals  and  is  regarded  by  many  as 

a  long  step  in  the  "safety  first"  movement. 
This  system  comprises  five  essential  parts,  i.  e., 

the  button  block;  the  electric  cable;  the  signal 
box;  the  recorder  and  the  safety  device.  The 
button  block  is  either  a  pear  shaped  block  or  a 
rectangular  one,  fastened  to  a  belt  and  worn 
around  the  waist  of  the  signal  man.  This  block 
contains  a  series  of  seven  signals.    The  first  three 

at  the  left  are  for  the  boom  movements  of  the 

derrick;  the  one  in  the  center  is  for  swing  move- 
ments, while  the  remaining  three  at  the  right  are 

for  load  movements.  In  using  this  system  a  con- 
ducting cable  made  up  of  several  copper  wires 

properly  insulated  is  run  from  the  engineer's 
station  to  the  signal  man  above,  and  the  signals 
are  transmitted  by  electric  current. 

Fig.  1  shows  the  button  block;  Fig.  2,  the  button 

block  in  position  around  the  signal  man's  waist, 
and  the  hoist  ready  for  the  "UP"  signal;  Fig.  3, 
the  cables  of  the  same  hoist  as  shown  in  Fig.  2. 

This  last  picture  was  taken  at  the  twenty-sixth 
floor  or  what  is  the  main  roof  of  the  Municipal 
Building.  Here  a  second  signal  man  is  stationed 
who  takes  charge  of  the  upward  moving  load  as 
it  comes  within  his  range  of  sight. 

Fig.  2.     Signal  Man  Operating  Hoist 

Fig.  3.     Hoist  Cables  Taken  at  Twenty-sixth  Floor 

There  is  of  course  no  uncertainty  in  such  a 

system  of  signals,  as  the  message  is  almost 
instantaneous  and  the  entire  system  is  as  simple 
as  the  stopping  of  a  street  car  by  the  pushing  of 

an  electric  bell.  At  the  hoisting  engineer's 
station  there  are  located  siren  horns  and  electric 

lamps,  as  shown  in  Fig.  I.  This  is  known  as  the 
signal  box  and  is  located  directly  in  front  of  the 
drums  of  the  hoisting  engine.  The  signals  given 
down  here  comprise  the  lighting  of  colored  lamps 
and  the  operation  of  three  siren  horns,  each  one  of 
a  different  tone.  The  whistles  work  simultane- 

ously with  the  colored  lights.  For  instance,  one 
whistle  may  mean  a  signal  for  the  boom,  while 
if  a  red  lamp  is  flashed  at  the  same  time  the 
engineer  knows  that  this  means  to  stop.  The 

code  of  lights  are  white — slow;  green — speed, 
and  red — stop.  In  this  way  the  engineer  re- 

ceives a  positive  order,  one  that  is  both  visible 

and  audible.  It  seems  to  be  easy  of  interpreta- 
tion, simple  in  construction,  and  increases  the 

efficiency  of  the  men  employed  as  well  as  de- 
creases the  possibility  of  accidents. 

In  connection  with  the  other  parts  of  the  sys- 
tem there  is  what  is  known  as  the  safety  device. 
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By  this  arrangement  any  severing  of  the  cable, 
short  circuit  or  trouble  on  the  line  causes  to  be 

put  into  operation,  automatically,  a  large  gong. 
This  continues  to  ring  as  long  as  the  line  is  out  of 
order  and  is  a  danger  signal  to  the  engineer. 

TO  FIND  FOCUS  OF  PARABOLIC 
REFLECTOR 

Parabolic  reflectors  with  electric  lights  are 
coming  into  almost  general  use  for  headlights  on 
automobiles,  motorcycles,  motor  boats  and  the 
like.  In  order  that  these  reflectors  may  make 
the  most  efficient  use  of  the  light  sources  it  is 
necessary  that  this  light  source  be  placed  at  a 
certain  point  with  respect  to  the  curves  of  the 
reflector,  called  the  focus.  The  principle  on 
which  the  parabolic  reflector  is  designed  is  that 
all  the  rays  coming  from  this  focus  that  strike 
the  reflector  will  be  reflected  parallel  to  each 
other  along  the  axis  of  the  reflector;  therefore,  it 
is  necessary  that  the  position  of  this  point  be 
accurately  known,  and  in  a  good  many  cases 
where  reflectors  have  been  designed  to  use  several 

different  sizes  of 

lamps  or  without 

any  regard  to 
any  specific 

lamp,  they  re- 
quire some  ad- 

justment.  A 
very  simple  rule 
for  finding  the 

.focus  of  a  para- 
bolic reflector 

will  often  be 
found  valuable. 

Referring  to  the  figure,  let  (A)  be  any  distance 
across  the  reflector  at  right  angle  to  its  axis,  and 
let  (B)  be  any  distance  from  this  line  to  the  back 
end  of  the  reflector;  then  (P)  a  distance  from  the 
back  end  of  the  reflector  to  the  focus  (F)  is  found 

by  the  following  formula: 

A2 

P  =   ■ 1GB 

It  is  easy  to  apply  this  rule  to  any  reflector  simply 
by  taking  a  pencil,  short  rule  or  other  stick  and 
holding  it  across  the  reflector,  then  measuring 
back  to  the  back  end.  These  two  distances,  sub- 

stituted in  the  formula,  will  give  the  Eocal 

distance;  subtracting  the  length  (P)  from  (B) 
gives  the  distance  of  the  focus  back  of  the  Brsl 
line  across  the  reflector,  which  will  be  I  he  position 
of  the  light  source  for  the  most  concentrated 
beam. 

Finding  Focus  of  Reflector 

PORTABLE   TESTING   SET 

A  case  in  which  to  carry  a  magneto,  bell,  wire 
reel  and  a  few  tools  may  be  made  as  follows : 

The  disks  of  the  reel  (H)  are  of  sheet  copper 
and  contact  is  made  at  (D)  with  each  disk  by  a 

flat  spring  attached  to  the  side  of  the  compart- 

Carrying  Case  for  Testing  Set 

ment.  The  shaft  of  the  reel  is  of  dry  wood.  The 

floors  (A)  rest  on  strips  on  the  walls  and  may  be 
taken  out. 

Fig.  I  shows  one  way  of  connecting  up  the 

set.  (Si)  and  (Sz)  are  three-way  switches.  With 
(S2)  connecting  (6)  and  (4)  and  (Si)  on  points 

(7)  and  (9),  the  bell  (B)  is  in  series  with   the 

■  /n   Par  a  I /el 

S,  on  pants  8  6fl0 

-cij 

m? 

G&& 

Test  Set  Connections 

magneto    (G).      The   parallel   connection 
gh  en  ni  1  he  drawing. 

For  telephone  work    the  arrangement  shown 
in  Fig.  2,  using  watchcase  receiv 

employed.    (G)  and  I  B)  coi    ■  aerator 
and  bell.  The  double  pole  double  throw  switch 
is  arranged  to  make  connection  to  the  magneto 
sei  or  to  the  telephone  set.     (iPS 

single  point  switch  used  to  disconnect  the  tele- 
phone transmitter  and  ba1  tery  in  use. 
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RADIO-TELEGRAPHY  SET  FOR  AEROPLANES 
BY   L.  J.  LESH 

Apparatus  for  transmitting  wireless  messages      voltmeter  and  tachometer  were  arranged  so  as 

from  aeroplanes  to  stations  on  the  ground  may- 
assume  a  variety  of  forms  but  lightness  and 
efficiency  are  ever  the  main  requirements. 

At  first,  it  would  seem  that  the  problem  could 
be  easily  solved  by  belting  the  generator  direct 
to  the  motor  of  the  aeroplane.  This  has  been 
tried  but  the  system  has  a  fatal  defect.  The 
wireless  is  inoperative  when  the  motor  stops  or 
slows  down.  In  other  words,  when  an  aviator 

is  out  over  'the  ocean  and  runs  out  of  gasoline  he 
will  have  no  power  with  which  to  send  his  call 
for  help.     A  storage  battery  interposed  in  the 

Trying  out  Windmill  on  Automobile 

circuit  would  remedy  this  trouble  if  some  genius 
would  invent  a  battery  weighing  little. 

Consideration  of  the  above  problem  led  the 
writer  to  investigate  the  possibility  of  deriving 
power  from  the  speed  of  the  aeroplane  itself, 
independent  of  the  motor.  As  the  flyer  must 
always  maintain  considerable  forward  velocity 
in  order  to  stay  in  the  air,  it  was  apparent  that  a 
light  and  efficient  windmill  would  provide  an 
ideal  source  of  power  for  the  wireless  dynamo. 
Actual  experiments  with  the  windmill  were  first 
tried  using  an  automobile.  The  fan  was  belted 
to  the  generator  which  is  a  500  cycle  machine 
with  direct  connected  exciter.  At  a  speed  of  50 
miles  per  hour  the  fan  rotated  at  1,000  r.  p.  m. 
and  the  generator  at  4,000  r.  p.  m.     Ammeter, 

to  give  complete  data  on  the  tests.  Readings 
were  taken  at  speeds  from  30  to  65  miles  per 
hour  and  the  results  were  very  interesting.  It 
was  found  that  the  power  developed  increased 
with  the  speed  but  reached  a  maximum  limit 
at  about  60  miles  an  hour.  Just  what  happens 

then  is  a  question,  but  it  was  definitely  estab- 
lished that  between  the  speeds  of  55  and  65  miles 

per  hour  there  is  a  comparatively  small  variation 
of  power  developed.  A  like  phenomenon  is 
observed  in  experiments  with  propellers  at  high 

speeds.  The  blades  get  in  each  other's  way  and 
fail  to  take  a  proper  grip  on  the  air. 

The  generator  developed  a  full  three-quarter 
kw.  at  60  miles  per  hour.  It  was  only  designed 

for  one-quarter  kw.  but  on  account  of  excellent 
cooling  it  was  possible  to  work  with  considerable 
overload.  This  is  a  point  to  be  remembered  by 

electrical  engineers  who  design  wireless  genera- 
tors for  aeroplanes. 

Taking  up  the"  design  of  the  aerofan,  it  may  be 
described  as  similar  in  construction  to  a  bicycle 
wheel.  A  steel  rim  is  used  with  steel  spokes  in 
tension  and  aluminum  blades  annealed  and 

creased  around  the  spokes.  The  hub  was  of 
course  equipped  with  ball  bearings. 

A  wireless  key  being  interposed  in  the  electrical 
circuit,  experiments  were  made  in  taking  a  load 
on  and  off  the  generator.  A  resistance  in  the 
form  of  a  bank  of  lamps  was  cut  in  and  out,  as  in 
transmitting  messages,  with  no  very  evident 
effect  on  the  speed  of  the  generator. 

These  trials  having  proven  automatic  speed 
regulation  to  be  inherent  in  the  fan  and  that 

ample  power  was  developed  for  wireless,  the 
apparatus  was  transported  from  New  York  City 
to  Hammondsport  and  installed  in  a  regular 
Curtiss  hydroaeroplane. 

The  aerofan  was  clamped  to  the  frame  of  the 
machine  in  such  a  way  that  it  could  be  raised 
and  lowered  to  adjust  the  belt  passing  through 

aluminum  tubes  to  the  generator  situated  be- 
neath the  seats.     The  object  of  the  tubes  was  to 

1348 
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prevent  the  belt  from  being  blown  off  the  rim  of 
the  fan.  A  tachometer  gives  a  direct  indication 
of  its  speed  of  rotation. 

The  transmitting  set  consisting  of  a  one- 
quarter  kilowatt,  quenched  gap,  transformer, 
helix  and  condensers  was  placed  aft.  The 

adjustment  of  the  apparatus  was  calculated  be- 
forehand by  its  designer,  Mr.  Emil  Simon  and 

the  only  wave  regulation  used  was  obtained  by 
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Apparatus  Installed  on  Curtiss  Hydroaeroplane 

raising  and  lowering  the  antenna;.  The  latter 
was  manipulated  by  means  of  the  hand  reel  shown 
and  was  adjusted  until  the  maximum  radiation 
was  indicated  by  an  ammeter  placed  in  the 
antennae  circuit. 

The  key,  which  the  operator  strapped  to  his 
knee,  had  two  contacts,  one  of  which  put  the 
generator  in  series  with  the  transmitting  set, 
while  the  other  connected  it  to  an  artificial  re- 

sistance of  the  same  value  as  the  set.  As  one  or 

the  other  of  these  was  always  in  circuit,  the  load 
on  the  generator  was  fairly  constant  and  the  fan 

did  not  "race." 
No  attempt  was  made  to  break  long  distance 

transmission  records,  the  object  of  the  experi- 
ments being  primarily  to  determine  the  efficacy 

of  the  aerofan. 

The  results  obtained  were  entirely  satisfac- 
tory, messages  being  transmitted  to  the  land 

station  from  the  aeroplane  at  a  considerable 

height  and  on  "volplane"  as  well  as  on  straight- 
away flight. 

It  was  found,  moreover,  that  tuning  could  be 

easily  accomplished  by  raising  and  lowering  the 
antennae. 

STATIC  KICK-BACKS  AND  THEIR 
ELIMINATION 

The  static  kick-back  is  a  source  of  continuous 
annoyance  to  all  who  operate  wireless  high 
tension  transformers.  The  cause  of  these  cur- 

rents is  the  inductive  effect  between  the  cir- 
cuits of  the  radio  transmitter  carrying  high 

potential,  high  frequency  currents,  and  the 

primary  and  power  leads  and  as  a  result,  cur- 
rents of  medium  voltage 

(from  500  to  2500  volts)  are 
set  up  in  the  primary  mains. 
This  voltage  is  sufficiently 

high  to  jump  small  air  gaps 
such  as  are  present  in  lamp 
sockets,  switches,  etc.,  and 

when  such  a  spark  occurs 
the  low  voltage  a.  c.  current 
flows  across  the  gap,  the 
resistance  of  which  has  been 
lowered  to  a  few  ohms  by 

the  presence  of  the  high  fre- 
quency spark.  Such  a  flow 

of  current  through  this  path 
of  low  resistance  establishes 
an  arc  which  is  detrimental 
to  sockets  and  fuses  in  the 

circuit  and  windings  of  me- 
ters and  motors  on  the  line 

may  be  burned  out.  To 
prevent  this  these  currents  must  be  disposed  of. 

The  underwriters'  rules  require  that  condensers 
of  not  less  than  one  microfarad  capacity  each 
be  connected  in  series  and  then  shunted  across 

the  line  and  the  middle  point  connected  to  the 
earth  by  means  of  a  No.  4  wire  or  its  equivalent, 
Fig.  1.  Theoretically  these  condensers  are 
supposed  to  be  charged  with  the  high  potential 

Series  Across  (he  Line 

induced  currents  and  then  to  discharge  into  the 

ground,  but  there  is  a  chance  that  when  th< 
densers  become  charged  to  a  high  potential  they 

will  discharge  back  again  onto  the  mains,  creat- 
ing more  damage  than  they  are  supposed  to  pre- 

vent. Recenl  experiments  seem  to  uphold  this 

theory  and  therefore   condensers  arc  nol  con- 
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sidered  very  efficient  by  some.  They  have, 
however,  given  perfect  satisfaction  in  many 
installations. 

A  second  method  which  is  one  of  the  most 

simple  to  use,  is  to  employ  a  micrometer  spark 
gap,  the  construction  of  one  being  illustrated  in 
Pig.  2.     The  discharge  rods  are  made  from  }/% 

3  Amp: 
Fuses 

Fig.  2.     Micrometer  Spark  Gap 

inch  brass  rods  about  two  inches  long.  The 
length  of  the  gap  between  the  rods  should  be 

very  small  —  about  ̂   of  an  inch  or  less.  The 
gap  should  also  be  protected  by  three  ampere 
fuses  connected  in  series  with  the  line  and  rods, 
as  otherwise,  if  an  arc  is  started  across  the  gap, 

quite  a  pyrotechnic  exhibition  will  be  sure  to 
follow  with  disastrous  results.  A  combination 

of  the  condenser  method  and  micrometer  gap 

may  be  employed  to  good  advantage. 

The  graphite-rod  preventer,  as  used  by  the 
American  Marconi  Company,  is  coming  more 
and  more  extensively  into  use  on  account  of  its 
simplicity  and  cheapness.  It  consists  of  two 

high  resistance  graphite  rods  (or  one  with  a  con- 
nection in  the  middle  of  its  length)  connected 

in  "series  and  shunted  across  the  line  with  the 
middle     connection     grounded,     Fig.     3.     The 

rod  Preventer 

ohmic  resistance  of  the  rods  is  so  high  as  to 
allow  them  to  be  connected  permanently  across 
the  line  without  consuming  enough  current  to 
register  on  the  meter,  yet  they  offer  practically 
no  resistance  to  the  high  frequency  surges  which 
are  thus  immediately  conducted  to  ground. 

Another  simple  device  to  use  is  an  electrolytic 
condenser.  -The  construction  is  illustrated  in 
Fig.  4.  Three  aluminum  wires  are  arranged  in 
the  form  of  an  equilateral  triangle  with  the 
wires  forming  the  vertices.  These  are  lowered 
into  a  solution  of   sodium  phosphate   mixed  in 

the  proportion  of  sodium  phosphate,  one  part; 
distilled  or  rain  water,  five  parts.     Two  of  the 

All\ 

Na/2  ̂ k/m/hum 
U)/re 

_S odium  PhojpMe SoJution ~  Cor  A  Separator 

Fig.  4.     Electrolytic  Condenser 

wires  are  connected  to  the  line  and  the  thircr 

grounded.  One  theory  of  its  operation  is  as 

follows :  A  thin  non-conducting  film  is  deposited 
on  the  wires  by  chemical  action  and  this  film 
is  of  a  sufficiently  high  resistance  to  oppose  the 
flow  of  110  volts  a.  c.  but  the  high  potential 

surges  break  down  this  film  and  are  led  to  the 
ground.  The  film  being  self  restoring,  it  is 

immediately  ready  for  the  next  kick-back. 
A  fifth  method  and  one  which  has  worked 

Wo/OCuW/re 
Fig.  5.     Using  Choke  Coils  in  the  Circuit 

successfully  where  all  the  other  methods  have 
failed,  is  the  use  of  choke  coils  in  either  the 

primary  or'  secondary  leads,  preferably  the 
latter,  as  a  better  spark  seems  to  result.  This 
method  is  based  upon  the  fact  that  the  reactance 

of  a  coil  varies  directly  as  the  frequency;  there- 
fore, if  we  wind  up  a  choke  coil  of  large  size 

wire  and  use  an  air  core,  the  coil  will  offer  hardly 
any  resistance  to  the  60  cycle  current  but  when 

kick-backs  or  high  potential  current  surges  try 
to  pass  through  the  winding  of  the  coil  they  will 
meet  with  such  a  barrier  as  to  effectively  prevent 

their  passage.     It  should  be  noted  that  these 

3 Amp.  fuses 
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Combination  of  Methods 

coils  are  not  grounded,   but   are   connected  in 
series  with  either  the  line  or  secondarv  leads, 
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Fig.  5.  Coils  of  this  type  have  been  found  very- 
satisfactory  where  condensers,  gaps,  etc.,  have 
proved  useless.  Fig.  6  is  a  combination  of  the 
methods,  except  the  electrolytic,  discussed. 
Usually  the  condenser  and  spark  gap  methods 

are  used  together. — H.  Peterson. 

can  readily  be  located  and  all  assistance  directed 

to  that  point. — Robson  Black. 

WIRELESS  GUARDS  BRITISH  COLUMBIA 
FORESTS 

By  employing  the  forces  of  wireless  telegraphy 

and  the  telephone,  the  stupendous  task  of  safe- 
guarding from  fire  the  British  Columbia  forest 

reserve  of  nearly  20,000  square  miles  has  been 
reduced  in  cost  to  between  one  and  two 
cents  an  acre.  This  reserve  contains  some  of 

the  most  valuable  tracts  of  timber  and  pulpwood 
in  the  world,  the  aggregate  value  of  which  runs 

TO  SIMPLIFY  OPERATION  OF 

WIRELESS 
Two  commissions,  one  international  and  the 

other  British  in  organization,  have  commenced  a 
highly  important  investigation  of  the  most 
baffling  problems  surrounding  the  operation  of 
wireless  telegraphy.  The  object  is  to  codify 

the  "natural  laws"  which  are  believed  by  sci- 
entists to  govern  wireless  working,  and  to 

eliminate  such  obstacles  as  the  "strays"  or 
"x's"  of  the  operator  and  the  difficulties  of 
communication  encountered  near  the  periods  of 

sunset  and  sunrise  and  from  atmospheric  con- 
ditions generally.  By  the  assembling  and  study 

of  the  peculiar  "natural  laws"  affecting  wire- 

Once   Well   Forested   Country   Where   Fire   Killed   the  Timber 

into  hundreds  of  millions.  It  is  divided  into 

five  sections,  each  of  which  is  under  control  of  a 

forest  supervisor.  These  divisions  run  from 
1,000,000  to  3,000,000  acres  in  area  and  are  laid 
out  on  topographical  lines  so  that  they  can  be 
administered  practically  independently  of  each 
other.  Each  supervisor  further  subdivides  the 
district  under  his  charge  into  ranger  districts  of 
about  200,000  acres  each.  In  each  of  these  he 
establishes  certain  of  the  mountain  peaks  as 

points  of  look-out,  and  there  he  locates  perma- 
nently wireless  equipment  or  telephone,  wire- 

less being  more  popular  owing  to  the  danger  to 

telephone  wires  in  great  conflagrations.  With- 
out this  means  of  summoning  aid  from  other 

subdivisions  as  well  as  from  distant  parts  of  his 
own,  the  ranger  would  be  practically  helpless. 
Scientific  instruments  are  kept  in  readiness  at 

the  look-out  points  so  that  by  a  system  of  tri- 
angulation  the  approximate  locality  of  the  fire 

less,  it  is  hoped  to  greatly  extend  the  commercial 
possibilities  of  wireless.  For  such  a  purpose 
simultaneous  observations  will  be  made  at 

various  parts  of  the  earth. 

NEW   ZEALAND'S   WIRELESS   CHAIN 
The  wireless  system  of  New  Zealand,  which  is 

a  very  perfect  one,  is  now  practically  complete, 
according  to  the  Auckland  Weekly  News.  There 

is  a  high  power  station  at  the  northern  extrem- 
ity of  the  North  Island,  and  a  corresponding 

station  at  the  southern  extremity  of  the  South 
Island.  Between  these  stations  are  tw< 

lesser  range,  ami  an  outlying  station  on  the 
Chatham  Islands.  This  arrangement  makes 
New  Zealand  as  far  advanced  in  wireless  teleg- 

raphy as  most  other  countries,  and  communica- 
tions from  within  1000  miles  ate  practically  cer- 

tain   to   be    picked    up    bj     one   of    the  stations. 



REGARDING  THE  RECENT  CHANGES  IN  THE 
MAGAZINE 

An  enlargement  was  made  six  months  ago  in  the  scope  of  this  magazine,  admitting 
to  its  pages  some  material  not  bearing  upon  the  subject  of  electricity.  When  the  first 

issue  had  appeared  under  the  new  name,  Popular  Electricity  and  the  World's 
Advance,  we  knew  that  a  much  brighter  and  more  readable  magazine  had  resulted, 

which,  by  its  wider  appeal,  would  carry  the  message  of  "  Electricity  in  Plain  English,'' 
into  a  great  many  quarters  not  reached  before.  As  upholding  our  personal  opinion 

in  the  matter,  we  were  gratified  to  see,  in  a  single  month,  the  number  of  news-stand 
readers  and  subscribers  increase  by  over  45  per  cent. 

It  would  have  been  unwise,  however,  to  assume  that  the  change  was  going  to  meet 

with  the  favor  of  all  the  old  readers.  Although  gratified  with  the  increase  in  circula- 
tion and  with  the  congratulatory  letters  received,  it  was  with  no  little  interest  that  we 

looked  forward  to  the  criticisms  which  were  absolutely  certain  to  follow  this  as  any 

other  change  in  established  policy.  They  came.  Mixed  in  with  the  letters  of  pleas- 

ing approbation  were  others  of  a  tone  which  left  no  doubt  of  the  writers'  opinions — 
in  short,  they  were  decided  "kicks."  Happily,  however,  the  favorable  opinions  were 
greatly  in  the  majority. 

As  a  matter  of  interest,  we  are  printing  here  a  few  of  the  letters  of  both  favorable 
and  adverse  criticism.  The  feeling  back  of  the  latter  is  not  difficult  to  determine. 
They  come  principally  from  those  of  a  practical  turn  who  have  been  buying  the 
magazine  purely  for  information  and  in  no  degree  for  entertainment.  They  cannot 
bear  to  have  even  a  single  page  of  it  devoted  to  subjects  other  than  their  favorite 
one  of  electricity.  Every  letter  of  this  kind  has  received  our  most  careful  considera- 

tion, for  these  people  have  been,  no  doubt,  in  the  past,  our  most  loyal  friends.  To 
them  we  have  this  to  say:  The  change  in  policy  must  continue,  for  it  is,  on  the  whole, 
a  good  change,  considered  from  all  points  of  view.  At  the  same  time  we  are  going  to 
try  earnestly  to  so  balance  the  magazine  as  to  hold  their  favor,  which  we  esteem,  and 
at  the  same  time  keep  the  new  features  which,  as  already  stated,  are  making  the 
magazine  far  more  popular  and  widely  read  than  before. 

Here,  then,  is  what  we  propose  to  do  to  meet  the  objections  of  the  "minority" 
readers  who  feel  that  they  are  not  getting  enough  electricity  and  want  more  practi- 

cal articles:  Beginning  with  the  April  issue  the  Household  Department  will  be  dis- 
continued and  the  space  so  gained  will  be  turned  over  to  the  departments  for  Practical 

Workers  and  the  Wireless  Club.  This  change  had  been  contemplated  for  some  time, 
owing  to  the  fact  that  a  careful  test  showed  that  over  98  per  cent  of  our  readers  were 

men,  and  the  advisability  of  keeping  the  Household  Department  had  been  in  ques- 
tion. Although  it  will  now  be  discontinued,  the  latest  developments  in  the  use  of 

electricity  in  the  home  will  not  be  lost  sight  of,  but  will  be  followed  elsewhere  in  the 
1352 
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magazine.  Twenty-two  or  more  pages  will  therefore  be  available  for  the  practical 
electrical  features,  which,  being  set  in  smaller  type,  as  now,  will  be  equivalent  to  nearly 
30  pages  of  ordinary  magazine  type.  We  want  our  practical  friends  to  watch  that 
section,  and  we  sincerely  believe  that  after  one  or  two  issues  they  will  be  willing  to 
say  that,  alone,  it  is  worth  the  price  they  are  paying  for  the  magazine. 

As  to  the  Motion  Picture  Department  and  the  World's  Picture  Gallery,  they  will 
be  continued,  for  we  are  satisfied  that  the  majority  wants  them.  And  so,  also ,  with  the 
comparatively  small  amount  of  matter  foreign  to  electricity,  but  decidedly  interesting 
to  the  average  reader,  to  whom  solid  cake  appeals  but  who  rather  likes  the  frosting  and 

may  even  be  inclined  to  eat"  the  frosting  first. 

PRACTICAL  ARTICLES  WORTH  THE 
PRICE 

"I  have  just  finished  reading  the  September 
issue  of  your  magazine  and  am  well  pleased  with 
the  new  additions.  I  think  that  most  anyone 

who  is  interested  in  electricity  would  be  inter- 
ested in  motion  pictures  and  any  other  late 

scientific  discoveries.  The  kids  found  the  stories 

first  thing  and  then  all  the  family  had  to  look  the 
magazine  clear  through,  when  they  had  hardly 
noticed  it  before.  The  department  for  practical 
workers,  alone,  is  worth  the  price  to  a  fellow  who 

wants  to  learn."  —  Frank  Wolfe,  Vanndale,  Ark. 

NOT  TECHNICAL  ENOUGH 

"The  magazine  does  not  fill  my  needs.  The 
character  of  its  contents  is  changing  and  getting 

away  from  what  I  want.  In  fact,  it  has  ceased 
to  interest  me,  for  this  reason :  It  is  becoming  so 

popular  that  the  articles  have  a  tendency  to 
omit  or  miss  the  important  details.  I  do  not 
feel  interested  in  the  fact  that  some  city  has 
installed  a  lot  of  new  lamp  posts  unless  some 
notice  is  taken  of  the  details  of  the  installation 

and  the  results  obtained.  You  are  trying  to  do 
too  much.  Your  effort  is  scattered  over  such  a 

wide  field  that  it  is  ineffective.  I  don't  believe 

that  you  can  cover  the  'world's  advance'  for  a 
month  in  one  magazine  issue.  Several  hundred 
short  articles  stuck  into  a  magazine  cannot 

by  any  chance  form  a  coherent,  unified  whole, 
so  the  result  is  ineffective.  You  tell  what  is 

being  done  but  not  how  or  why.  You  have 
avoided  all  the  hard  technical  details  so  that  the 

ordinary  public  can  read  your  articles  and  in  so 
doing  I  believe  you  have  gone  too  close  to  the 

kindergarten  stage." — II.  D.  Hineline,  Beloit, 
Wis. 

SHORT  BUT  ENCOURAGING 

"Your  magazine  for  September  is  the  best 
ever.  Keep  it  as  it  is,  Poitlau  ELECTRICITY 

andtheWorld'sAdvance." — Jus.  F.  Elliott,  Jr., 
Islip,  L.  I. 

A  WOMAN  CONVERT 

"My  opinion  has  always  been  of  the  highest 
concerning  your  magazine.  I  never  miss  an 

issue,  although  I  know  very  little  about  elec- 
tricity. However,  such  things  as  your  publica- 

tion, Popular  Mechanics,  Scientific  American, 

Literary  Digest,  World's  Work,  Harper's  Weekly 
and  so  on  are  my  class  of  reading.  But  of  all  of 
these  which  had  their  own  place  in  the  house, 

'  that  old  truck  of  yours '  the  women  would  have 

nothing  to  do  with,  and  by  'old  truck'  they 
meant  all  the  periodicals  mentioned  above. 
The  motion  picture  and  such  magazines  suited 
the  ladies,  enough  said.  And  just  by  chance  my 

wife  saw  "Motion  Pictures"  on  your  September 

cover.  That  was  enough :  she's  a  victim  with  the 
first  issue  and  she  also  has  seen  the  Kinemacolor 

pictures  and  read  how  they  are  made.  Then  she 

wondered  after  reading  'Electricity  on  the 
Imperator '  and  several  other  articles  how  it  was 
that  she  never  got  interested  in  them  before. 
Hence,  your  first  issue  under  the  new  order  has 

made  at  least  one  convert,  and  a  woman."  — 
Norman  J.  Burns,  Buffalo,  N.  Y. 

A  WIRELESS  GRIEVANCE 

"While  your  magazine  with  the  enlarged 
scope  of  broadened  field  at  the  time  of  changing 
the  title  may  have  suited  many  much  better,  I 
must  say  that  it  was  not  that  way  in  my  case. 
I,  like  thousands  of  others  of  your  readers, 

belong  to  the  amateur  wireless  class  and  where 

you  were  giving  us  ten  or  twelve  pages  and 
perhaps  more,  pertaining  to  that  science,  with 
the  change  in  name  came  a  great  change  in  that 

department;  we  hardly  get  oik-  page  now  of  our 
favorite  stuff.  An  amateur  in  the  wireless  field, 

like  the  proverbial  drowning  man  grasping  a1  a 
si iaw,  will  peruse  from  cover  10  cover,  every 

article  on  'making  a  tuning  coil.'  a  'new   i\  pe  OJ 
detector'  or  'hook  up.'  but  with  the  change,  I 
feel  that  this  elass  has  lost  most  oi  Us  interest  ill 

the  columns.     To   be  sure   the  publication  is 
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enlarged  and  is  I'm  sure  a  valuable  orie  to  a  large 
field  of  readers.  I  feel  that  where  they  were  the 
gainers,  we  wireless  amateurs  and  even  the 
professional  commercial  operators,  etc.,  are  the 
loosers.  I  think  about  the  time  you  made  the 
change  and  came  out  with  the  first  issue  you 

invited  criticism  on  the  product."  —  F.  L. 
Wheeler,  Cliftondale,  Mass. 

SUGGESTIONS  FOR  SERMONIZING 

"Sample  copy  of  Popular  Electricity  just 
received  and  am  more  than  pleased  with  it;  so 
much  pleased  indeed,  that  you  have  won  me  as 
a  regular  subscriber.  I  may  say  that  I  am  a 
minister  and  your  magazine,  along  with  Popular 
Mechanics,  Technical  World,  etc.,  will  keep  me 
posted  on  what  is  going  on  in  the  scientific 
world.  I  want  these  magazines  especially  for  the 
many  suggestive  illustrations  they  furnish  me 
in  my  sermonizing.  Evidently  that  is  a  use  to 
which  perhaps  you  never  dreamed  your  magazine 
would  be  put.  The  very  variety  appeals  to  me. 
I  feel  sure  the  odd  and  unique  subjects  are  a 

feature  of  the  magazine  that  will  make  it  ex- 

tremely interesting." — H.  E.  Zimmerman, 
Mount  Morris,  III. 

WANTS  ALL  INSTRUCTION  AND  NO 
AMUSEMENT 

"With  all  your  Popular  Electricity  on 
file  since  1909,  and  referring  to  papers  of  that 
year  you  can  see  things  printed  and  illustrated 
that  so  interest  the  mechanic  and  bring  publisher 
and  subscriber  closely  together.  I  dislike  to  give 
up  Popular  Electricity  after  receiving  it  so 
long,  but  these  moving  picture  things  from  the 
amusement  point  do  not  interest  me.  I  believe 
I  am  right  in  saying  you  have  taken  the  magazine 
from  the  mechanic  and  .placed  it  in  the  hands  of 
people  who  only  care  to  be  amused,  not  taught. 
However,  the  loss  of  my  subscription  will  not 
amount  to  anything  either  way  and  I  do  not 

believe  that  I  am  making  a  mistake."  —  Wm. 
W.  Kable,  Pittsburgh,  Pa. 

IMPROVED  BY  100  PER  CENT 

"You  have  certainly  improved  the  magazine 
this  month.  It  is  100  per  cent  better  than  ever. 

I  am  the  '  right  hand  man '  at  the  moving  picture 
theater  here  and  have  been  teaching  amateur 

photogranhy  for  some  years,  so-  these  topics  in 
the  magazine  interest  me  as  well  as  electricity. 

It  will  certainly  be  'my  magazine'  as  long  as 
I  am  able  to  pay  for  it."  —  C.  W.  Moulten, 
Harmony,  Minn. 

IN   FOR  TWO  YEARS  AND   GLAD  OF   IT 

"I  am  extremely  interested  in  your  splendid 
magazine  and  certainly  delighted  with  every 
item  printed  therein,  in  its  present  form,  and  I 
am  sure  to  be  delighted  still  more  so  in  the  new 
form  or  rather  in  new  combination;  so  much  that 

I  shall  give  you  my  subscription  by  return  mail 

for  two  years  at  the  very  least." — •  Jule  B. 
Clark,  Rome,  Ga. 

BOTH  INSTRUCTIVE  AND  ENTER- 
TAINING 

"The  writer  spent  the  evening  in  perusing  a 
sample  copy  and  while  electricity  is  a  subject 
very  foreign  to  me,  must  say  that  the  class  of 
matter  in  your  magazine  struck  me  as  being 
both  instructive  and  entertaining.  From  a 
technical  standpoint  I  will  not  venture  an  opinion, 
but  from  a  point  of  interest  and  variety  your 
magazine  is  a  hummer,  and  you  ought  to  say 

'thanks  be'  three  times  a  day  for  the  co-operation 
from  the  editorial  department.  Not  many  that 

reach  us  cover  their  subject  like  yours."  — ■  Jay 
J.  Dwyer,  Oklahoma  City,  Okla. 

FROM  A  RETIRED  LAWYER 

"I  deem  your  magazine  immense.  It  skil- 
fully combines  much  general  information  with 

the  technical.  Being  a  retired  lawyer,  I  find 

it  very  valuable  as  an  introducer  to  my  mind  of 
the  wonderful  uses  to  which  electricity  is  being 

put  the  world  over.  I  have  not  time  to  read  the 
magazine  through  each  time  and  (if  I  did)  there 
is  much  technical  knowledge  imparted  which  I 
could  not  understand.  The  illustrations  are 

so  profuse  and  so  well  and  admirably  explained 
that  I  gain  much  knowledge  by  simply  looking 

at  them  and  reading  their  descriptions.  '  Short 
Circuits'  is  comprehensible  wit."  —  E.  H. 
Sanford,  Chicago,  III. 

BETTER  FOR  THE  CHANGE 

"I  have  been  an  appreciative  reader  of 
Popular  Electricity  for  three  years  now  and 
always  look  forward  to  the  mail  about  the  25th 
of  each  month.  So  far,  I  have  always  had  a 

high  opinion  of  the  magazine;  it  certainly  was 
my  favorite  magazine  and  I  like  it  all  the  more. 

The  World's  Picture  Gallery  is  of  great  interest 
to  me  and  adds  to  the  attractiveness  of  the 

magazine  greatly,  and  I  think  I  can  best  express 
my  appreciation  of  the  change  by  continuing 

as  a  delighted  reader  and  by  saying,  'I  liked  it 

well  before,  but  I  like  it  better  for  the  change.'  " 
—  Harold  Sinclair,  Durban,  S.  A. 
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SJhcr*  Circuits 
Timekeeper  (arranging  starts  for  Scottish  golf 

competition) — Name,  please. 
Golfer— M.  de  Valmont. 
Timekeeper — Tuts,  mon,  we  canna  bother 

oorselves  wi'  names  like  that  here.  Ye'll  start 
at  nine-thirty  the  morn's  mornin'  to  the  name  o' McPherson. 

"Waiter,"  asked  the  impatient  customer,  "do 
you  call  this  an  oyster  stew?" 

"Yessuh,"  replied  Mr.  Erastus  Pinkley. 
"Why,  the  oyster  in  this  stew  isn't  big  enough 

to  flavor  it." 
"He  wasn't  put  in  to  flavor  it,  suh.  He  is 

jes'  supposed  to  christen  it." 

"Why  does  that  darned  old  hen  always  want 
to  roost  on  a  letter  box?" 

"She  was  hatched  from  a  parcel-post  egg." 

A  Yankee,  seeing  an  Irishman  bringing  a  prize 
dog  to  the  show  yard,  thought  he  would  have  a 

joke  at  the  Irishman's  expense. 
"I  say,  Paddy,"  he  began,  "do  you  expect  that 

dog  to  win  a  prize?  Look  at  his  legs,  man;  they 

are  far  too  short  for  the  size  of  his  body." 
Pat — "Sure,  his  legs  reach  the  ground,  and 

that's  all  he  wants." 

"Gracious!     That  skirt  is  so  tight  that  I  can 
plainly  see  what  you  have  in  your  pocket." 

"But  I  have  no  pocket." 
"Then  what  is  that  lump?" 
"Oh,  that's  a  mosquito  bite." 

"Let  me  introduce  you  to  the  most  honest 
young  man  I  have  ever  known." 

"But  mama  doesn't  want  me  to  meet  any  poor 
young  men." *  *     * 

Progressive  Offspring — Pause,  father!  Is  that 
whip  sterilized? *  *     * 

Maiden — What's  this  "trough  of  the  sea"  wc read  about? 

Corney — Oh,  I  guess  that  is  what  the  ocean 
greyhounds  drink  out  of. 

The,  Policeman — Where  are  you  going  at  this 
time  of  night? 

The  Wanderer — I'm — hie — going  to  a  lecture. 
1 

The  palm  for  absent-mindedness  is  probably 
taken  by  a  learned  German.  One  day  the  pro- 

fessor noticed  his  wife  placing  a  large  bouquet  on 
his    desk. 

"What  does  that  mean?"  he  asked. 
"Why,"  she  exclaimed,  "don't1  you  know 

that  this  is  the  anniversary  of  your  marriage?" 
"Ah,  indeed,  is  it?"  said  the  professor  politely. 

"Kindly  let  me  know  when  yours  comes  around 
and  I  will  reciprocate." 

A  wiring  contractor  was  laughing  at  a  man  for 
doing  a  wiring  job  too  cheap.  Said  the  man, 
"There  once  was  a  tourist  met  by  a  small  boy 
in  Florida  who  asked  if  he'd  give  a  quarter,  for  a 
terrapin.  'Young  man,'  said  the  tourist,  'if  you 
were  in  New  York  you  could  get  $3.00  for  it.' 
Said  the  boy,  'That's  all  right,  boss,  and  if  I  had 
a  bucket  of  water  in  hell  I  could  get  a  million 

dollars  for  it.'  " *  *     * 
"What's  the  matter  with  this  elevator?" 

asked  the  nervous  man.  "You  keep  trying  to 
run  it  through  the  roof." 

"You'll  have  to  excuse  me,"  replied  the 
operator.  "I'm  not  used  to  one  of  these  little 
twenty-story  buildings." *  *-     * 

Pat,  the  hodcarrier  (to  the  carpenter  who  is 
vigorously  sucking  his  thumb,  cursing  :tt  the 
same  time) — Don't  you  know  how  to  drive  a  nail 
yit,  without  smashin'  yer  finger? 

Carpenter — No,  you  blamed  fool,  and  neither 
do  you. 

Pat — Shure  I  do.  Hold  the  hammer  in  both 
hands. 

"Before  slates  were  used  people  used  to 

multiply  on  the  face  of  (lie  earth." 

The  Teacher — Can  you  describe  a  seahorse. 
The  Kid— Yes'm.     It's  the  presenl  tense  of  a 

sawhorse. *  *     * 
"A  farmer  near  aboutS  defined  extravagance 

as  wearing  a  necktie  w  lien  you  have  a  beard." 

An  editor,  who  started  20  years  ago  with  only 
55  cents,  is  now  worth  $10,000.  Hi-  accumula- 

tion of  wealth  is  due  to  hi-  frugality,  good 
habits,  strict  attention  to  business,  and  ihe  fact 
that  an  uncle  died  and  left  hint  19,999. 
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Yes  -the  Electric  Belt  reallq  will 
make  fhe  weak  strong  -ft  rightly  u^ed 

for  example  - 
To  keep  from  srnokmd-  bind 
the  belt  tightly  over  the 

\  V   mouth- 

Wear  it  over 

the  nose<§- walk  bq  in  _ 
Safety 

Toihe  m$h'5  office 

In  a  case  o^  this  kind  the  electric  belt  should  be  worn  over  the  eijes 
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Rural  Highway  Lighting 
By  S.  M.  KENNEDY 

A  remarkable  installation  for  high- 
way lighting  has  just  been  completed 

in  the  San  Fernando  Valley  near  the 
city  of  Los  Angeles.  This  installation 
is  notable   for  three   reasons,  namely : 

the  high  grade  character  of  the  stan- 
dards and  underground  construction, 

the  length  of  the  system  and  large  num- 
ber of  lights  and  the  relatively  small 

population  of  the  lighted  district,  which 

Notable  Interurban  Lighting  System  in 
Southern  California 

!;;;>; 
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comprises    47,000    acres    and    includes 
three  town  sites. 

The  accompanying  plat  shows  the  lo- 
cation of  the  roads  and  town  sites  and 

the  distances  covered  by  the  lighting 

system.  About  two-thirds  of  the  work 
is  already  done  and  the  lights  burning 
every  night ;  the  balance  contracted  for 
will  be  installed  and  in   operation  by 

lowest  responsible  bidder.  Contracts 
for  maintenance  must  not  be  for  greater 

periods  than  five  years.  This  is  in  ac- 
cordance with  "An  Act  to  Allow  Un- 

incorporated Towns  and  Villages  to  Es- 
tablish Systems  of  Street  Lights  on 

Public  Highways,"  a  bill  passed  by  the 
legislature  of  California  about  six  years 

ago. 
TWELVE  MILES 
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Plat  Showing  Location  of  Three  Town  Sites  and  Connecting 
Roads  Covered  by  the  Lighting  System 

the  first  of  April  of  this  year.  The  posts 
are  handsome  in  design  as  illustrated 
and  the  large  picture  gives  some  idea 

of  the  sparsely  settled  territory  illumi- 
nated. However  the  population  will 

doubtless  increase  rapidly  in  the  near 
future. 

Upon  the  application  by  petition  of 
25  or  more  residents  of  any  town  or  vil- 

lage in  the  state  of  California,  to  the 
Board  of  Supervisors,  praying  for  the 
formation  of  a  public  highway  lighting 
district,  the  Board  of  Supervisors  must 
order  an  election  held  within  ten  days 
and  appoint  three  electors  to  conduct 
the  election.  Petitions  must  be  filed  on 

or  before  the  first  day  in  September  of 
any  year  in  order  to  include  in  the  tax 
levy  for  the  ensuing  fiscal  year  sufficient 
funds  to  pay  for  the  cost  of  installing 
and  maintaining  the  lights  asked  for. 
The  Board  of  Supervisors  must  adver- 

tise for  bids  on  installation  and  mainte- 
nance and  award  the  contract  to  the 

15  fyzn  r***i  r"~n  i   \-'-i~'- 

"tW^ma  «* 

It  is  very  probable  that  this  San  Fer- 
nando Valley  installation  is  the  longest 

interurban  lighting  system  in  America 
and  considering  its  size,  it  is  the  most 
extravagant.  In  the  town  sites,  five 

light  ornamental  standards  are  in- 
stalled, each  containing  one  60  watt  and 

four  40  watt  tungsten  lamps.  On  the 
highway  outside  the  town  sites,  three 

light  standards  are  used,  each  contain- 
ing one  60  watt  and  two  40  watt  tung- 
sten lamps.  When  the  contracts  already 

awarded  have  been  completed  this  dis- 
trict will  have  a  total  of  666  ornamental 

standards  at  an  installation  cost  of 

$75,000.  The  hours  of  burning  are  as 
follows:  in  the  town  sites,  all  lights 
from  half  an  hour  after  sunset  until 

1  a.  m.,  the  60  watt  lamp  in  each  post 
burning  all  night.  The  three  light  posts 
outside  the  townsites  burn  from  half  an 
hour  after  sunset  until  1  a.  m.  The 
Southern  California  Edison  Company 

supplies   the    lighting   service,    renews 
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burned  out  or  broken  lamps  and  globes 
and  maintains  the  posts  in  good  con- 
dition. 

On  the  highways  the  lamp  standards 
are  installed  on  each  side  of  the  road 

330  feet  apart,  the  total  distance  cov- 
ered being  27  miles.  The  posts  are  con- 

nected by  underground  conduits  carry- 
ing the  distribution  wires.  The  lighting 

service  is  supplied  from  an  overhead 
system  and  feeds  into  the  conduit  every 
mile.  The  average  cost  to  the  district 
covering  the  installation  of  posts  and 
underground  distributing  system  is 
$114  per  post.  While  the  lights  are 
spaced  farther  apart  than  is  customary 

in  most  cities,  the  style  of  the  elec- 
troliers and  the  method  of  installation 

are  practically  as  good  as  in  any  large 
urban  community.  Already  there  is  a 
project  on  foot  to  install  similar  posts 
on  another  ten  miles  of  highway  to  con- 

nect this  system  with  the  limits  of  the 
city  of  Los  Angeles. 
Viewed  from  a  distance  at  night  the 

San  Fernando  lighting  district  resem- 
bles an  interurban  fairyland,  the  boule- 

vards appearing  like  great  white  ways 
of  magnificent  proportions. 

A  MOTOR  SLEDGE 

The  aerial  propeller  has  been  used 
for  locomotion  on  water,  on  land  and 
in  the  air.  It  has  now  been  put  to  use 
to  propel  a  sledge.  A  Frenchman,  M,. 
de  Puiseux,  has  arranged  a  bicycle 
frame  upon  a  sled  in  such  a  way  that 
the  propeller  can  be  driven  at  high 
speed  by  the  action  of  the  pedals.  A 
cross  bar  attached  to  the  fore  part  of 
the  sled,  which  is  in  two  pieces,  enables 
the  rider  to  guide  himself  by  means  of 
the  bicycle  steering  post,  into  which  is 
brazed  a  stout  tube  which  serves  as  a 

support  for  the  shaft  upon  which  the 
propeller  rotates.  The  speed  attainable 
is  considerable,  though  of  course  it  de- 

pends greatly  upon  the  strength  of  the 

Sledge  Driven  by 
Propeller 

rider,  the  condition  of  the  ice  and  the 
direction  of  the  wind. 

TRANSPARENT  AEROPLANE 

Another  refinement  in  army  air  ma- 
chines is  the  transparent  aeroplane. 

The  wings  or  planes  are  made  of  tightly 
stretched  fabric  treated  so  that  it  will 

Aeroplane  for  Army  Use,  Invisible  in  the  Air 

readily  let  light  rays  through.  Thus 
the  machine,  aside  from  its  skeleton 
framework  is  practically  invisible  and 
the  latter  quickly  Eades  from  view  in 
the  heights. 



The  Quest  for  Better  Light 
Announcement  was  made  in  the  December  issue  of  the  new  nitrogen-filled  lamp, 

which  will  produce  twice  as  much  light,  per  unit  of  electrical  energy,  as  any  pre- 
vious lamp.  This  development  in  lighting  was  made  at  the  research  laboratory  of 

the  General  Electric  Company,  under  the  guidance  of  Dr.  Irving  Langmuir.  The 
author  of  this  article,-  also  an  investigator  in  this  institution,  and  one  having  to  do 
with  many  of  the  experiments  leading  up  to  the  momentous  discovery,  has  con- 

sented to  tell  of  some  of  the  very  interesting  things  which  go  on  there  in  the  quest 
for  better  light. — Editorial  Note. 

BY  C.  V.  FERGUSON 

We  all  like  to  think  in  millions  or 

millionths,  and  it  doesn  't  matter  which. 
We  who  work  in  light  like  to  say  that, 
by  the  improvements  in  economy  due 
to  modern  research,  the  light  from  elec- 

trical incandescent  sources  can  now  be 

generated  with  about  a  tenth  of  the 
energy  (or  cost)  which  was  required 
ten  years  ago.  When  we  see  that  this 
fails  to  convey  the  bigness,  we  then 
like  to  expand  it  to:  This  means  that 
we  can  save  in  the  United  States  a 

million  dollars  every  night  by  using 
the  most  modern  incandescent  lamps  in 
place  of  those  of  ten  years  ago. 

To  improve  the  vacuum  in  incandes- 
cent lamps,  all  sorts  of  methods  have 

been  employed  during  years  of  re- 
search. At  first,  these  lamps  had  a 

vacuum  of  about  a  hundred-thou- 
sandth of  an  atmosphere  pressure.  The 

kinds  of  residual  gases  were  carefully 
studied,  together  with  their  effect  upon 

the  lamp  itself.  This  work  is  too  com- 
plex to  warrant  recording  here. 

Vacua  were  produced  and  with  them 

also  the  gauges  to  measure  the  pres- 
sure, down  to  the  hundred-millionth  of 

an  atmosphere.  From  the  purely  physi- 
cal point  of  view,  such  a  vacuum  is  still 

teeming  with  countless  molecules  of 
gas,  but  for  the  most  of  the  work  on 
incandescent  lamps  this  concentration 
is  not  very  important. 

Pioneer  engineering  or  physical  re- 
search is  just  like  other  pioneer  work, 

with  its  explorations  and  expeditions. 
I  see  a  quiet,  unassuming,  patient  man 
standing  before  a  complicated  mass  of 

glass  piping  and  connected  bulbs,  with 
mercury  gas  traps  and  electric  heaters, 
and  with  liquid  air  boiling  and  making 
frost  in  the  room  about  a  part  of  the 

apparatus.  He  is  gently  kicking  a 
small  lever  with  one  foot,  while  with 

The  Most  Efficient  Electric  Incandescent  Lamp  in  the  World 

the  squint  of  a  sharpshooter  he  sights 
across  the  mercury  level  in  a  McLeod 
vacuum  gauge. 
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I  happen  to  know  that  he  has  heen 
doing  this  very  thing,  on  this  identical 
spot  of  the  laboratory,  for  hours,  for 
days,  and  for  years.  He  began  that 
experiment  many  years  ago.  It  is  still 

under  way.  Don't  ask  us  to  tell  all 
about  it.  Much  of  his  collected  data 

will  never  be  read  again,  though  it  fills 
volumes  of  reports.  Some  of  it  has 
filled  the  long  felt  want.  Some  of  it 
started  other  lines  of  exploration  and 
some  of  it  could  not  be  understood 
at  all. 

Let  us  draw  just  a  little  closer  to  the 
big  littleness  of  that  one  exploration. 
The   apparatus   with   which   he   works 

Dr.  Irving  langmuir  Whose  Research  Brought  Out  the 
Nitrogen-Filled  Lamp 

was  constructed  for  the  purpose  of 
studying  those  gases  that  are  in  the 
evacuated  bulb  of  incandescent  lamps 

— the  gases  in  the  most  gas-free  space 

in  the  world.  Of  course,  when  he  be- 
gan the  work,  several  years  ago,  there 

was  no  apparent  reason  for  having  any 
gases  in  the  bulb  at  all  and  every  effort 

was  being  expended  by  his  brother  pio- 
neers to  find  the  ways  of  creating 

better  vacua. 

There  were  many  ways  in  which  this 

residual  gas  might  influence  the  qual- 
ity of  the  lamp.  It  was  found  that  the 

quantity  of  gas  did  not  remain  fixed. 
Sometimes  more  gas  would  be  found  in 
the  bulb  than  was  there  when  the  bulb 

was  sealed.  Sometimes  what  had  re- 
mained would  gradually  disappear. 

There  were  many  different  gases  to 
consider,  several  sources  of  possible 

supply,  and  a  lot  of  possibilities  of 
loss.  Ordinarily  one  would  not  see 
any  reason  for  gas  increasing  within  a 
glass  sealed  lamp  bulb,  and  still  less 
reason  for  its  ever  disappearing,  if 
there.  But  there  are  so  many  known 
ways  for  each,  that  most  of  them  will 
be  omitted. 

It  is  more  interesting  to  see  that  this 
complicated  apparatus  has  attached  to 
it,  entirely  by  systems  of  glass  fused 
joints,  parts  in  which  delicate  chemical 
analysis  of  all  the  ordinary  gases  can 
be  carried  out.  These  analyses  can  be 
carried  out  on  quantities  which  would 

hardly  form  a  visible  bubble  at  atmos- 
pheric pressure.  But  as  though  this 

were  not  enough,  tbere  is  also  sealed  to 
the  apparatus,  containers  holding  many 
kinds  of  common  gases,  all  of  which 
can  be  separately  or  collectively  let 
into  the  lamp  under  investigation,  and 
in  any  quantity. 

Thus  a  means  of  studying  the  gasos 
contained  in  lamp  filaments,  or  the  pas 
coming  from  or  possibly  through  the 
glass  itself,  was  supplied.  So,  too. 
could  be  studied  the  effects  of  gases  at 

all  pressures  or  vacua  on  the  convec- 
tion and  radiation  which  one  would 

naturally  think  of.  Other  phenomena. 
not  so  naturally  conceived,  were  also 
exposed  by  these  means.  With  this 

apparatus  and  similar  ones,    the   foun- 
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dations  were  laid  which  permitted  the 
new  incandescent  lamp  construction 

based  on  "vacua  filled  full  of  gases," 
such  as  nitrogen. 

I  don 't  want  to 
convey  the  im- 
pression  that 
blind  and  eternal 

plodding  along 
an  unknown,  un- 

predictable w  a  y 
led  to  success, 

though  it  some- 
times seems  to  do 

it.  The  work 
which  led  to  the 

nitrogen  tung- 
sten lamp  was 

done  by  the  high- 
est trained  phys- 

icists in  the  coun- 

try. The  explo- 
rations  were 

carefully     laid 

i    M 

Showing   the    Spiral   Form   of 
the  Nitrogen   Lamp    Filament 

out  before  the  expeditions  started. 
Those  who  have  taught  in  college  or 

technical  school  know  how  common  is 

the  complaint  by  the  student  against 
the  abstract  science,  the  theoretical 
chemistry,  pure  physics,  the  laws  of 
probability,  the  calculus  and  almost 

everything  else  academic.  It  is  be- 
cause men  fail  to  see  that  these  essen- 

tials also  have  the  earmarks  of  the 

monkey  wrench  and  the  hand  lever 
that  many  ambitious  fellows  shun 
them.  Almost  everybody  likes  to  touch 
the  real  metal.  The  days  when  most  of 
the  improvements  in  our  complex  arts 
are  made  by  untrained  men  are  grow- 

ing more  remote.  Another  way  to  put 
it  is  that  the  needs  of  the  race  call  for 

the  very  best  scientific  training  the 
country  affords,  use  all  it  can  get  and 
call  for  more. 

Any  tyro  in  physics,  and  most  fairly 
well  trained  men  as  well,  would  say 
that  the  suggestion  of  putting  a  lot  of 
gas  into  the  bulb  of  an  incandescent 
lamp,  to  improve  efficiency,  at  this  late 
day,  was  ground  for  investigation  by  a 

sanity  commission.  The  greatest  pos- 
sible effort  had  been  expended  for  40 

years  to  keep  gas  out  of  incandescent 
lamps.  Everybody  knows  that  the 
vacuum  is  a  heat-insulator  and  that 
gases  are  all  heat  conductors,  etc.,  etc. 

But  it  was  in  the  study  of  the  rate 
of  heat  conduction  and  convection 

from  fine  wires  in  gases  that  Dr.  Irving 
Langmuir  was  led  to  the  development 

of  the  new  lamp.  "When  he  had  cleared 
the  underbrush,  so  to  speak,  it  was  evi- 

dent that  if  anyone  had  tried  the  ex- 
periment before,  he  could  most  prob- 

ably not  have  succeeded.  Such  a  lamp 
as  one  would  certainly  naturally. make 

for  the  experiment,  if  filled  with  nitro- 
gen, would  be  a  marked  failure.  There 

were  several  physical  and  chemical 
facts  which  had  been  accumulated  by 
long  continued  work  which  made  it 

possible  to  map  out  an  advisable  pro- 
cedure. At  the  risk  of  seeming  prolix, 

I  will  outline  some  of  the  essential 
points  of  the  discovery. 

The  new  nitrogen  filled  lamp  con- 
sists of  a  tungsten  filament  enclosed  in 

a  bulb  filled  with  about  an  atmosphere 
of  pure  nitrogen,  and  the  better 
efficiency  is  obtained  by  running  the 
filament  several  hundred  degrees  hotter 
than  is  done  when  the  filament  is  in  a 

vacuum.  At  this  temperature  the  light 
emitted  from  the  same  area  is  about 

tenfold  that  at  the  lower  efficiency. 
Now  the  question  arises,  how  does 

the  presence  of  nitrogen  in  the  bulb 
permit  a  higher  temperature  of  the 
filament  than  was  possible  with  the 
filament  burning  in  a  vacuum?  The 
answer  is  this:  The  tungsten  filament, 
when  burning  in  a  vacuum,  evaporates, 
and  tungsten  is  deposited  on  the  glass. 
This  deposit  is  the  blackening  we  see 

in  old  lamps.  If  we  increase  the  tem- 
perature of  the  filament,  the  evapora- 

tion increases  very  rapidly,  so  if  we 
try  to  run  a  vacuum  lamp  at  half  a 
watt  per  candle,  it  blackens  very 
quickly  and  is  worthless  as  a  lamp 
after  a  very  few  hours. 
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By  filling  the  bulb  with  nitrogen,  the 
tungsten  does  not  evaporate  as  fast  as 
before,  so  we  can  run  the  lamp  at  half 
a  watt  per  candle  and  yet  the  filament 
is  only  evaporating  about  as  fast  as 
one  in  a  vacuum  would,  at  the  lower 

temperature  of  one  or  one  and  a  quar- 
ter watts  per  candle.  Notwithstanding, 

if  we  put  nitrogen  in  the  ordinary 
tungsten  lamp  that  we  know,  we  would 
make  the  efficiency  much  poorer;  and 
if  we  increased  the  temperature  of  the 
filament  in  this  type  of  lamp  until  we 
obtained  the  higher  efficiency,  the  life 
would  be  comparatively  short.    But  by 

Interior  of  Dr.  Lanemuir's  Laboratory  Where  Much  of 
Work  on  the  New  Lamp  was  Done 

making  the  lamps  of  special  design,  it 
is  possible  to  get  better  life  with  a 
nitrogen  filled  lamp  running  at  the 

improved  efficiency,  than  can  be  ob- 
tained with  a  vacuum  lamp  running  at 

the  lower  efficiency. 
The  introduction  of  nitrogen  not 

only  reduces  the  rate  of  evaporation  of 

the  filament,  but  also  carries  the  evapo- 
rated tungsten  as  tungsten  nitride  to 

the  upper  part  of  the  bulb,  where  it 
deposits  as  a  thin,  brown  film,  which 
does  not  obscure  the  filament. 

The    action   of   the   nitrogen    in   the 

bulb  is  to  prevent  the  rapid  diffusion, 
from  the  filament,  of  the  evaporating 

tungsten.  It  does  not  change  the  vapor- 
pressure  of  the  tungsten,  but  does  re- 

duce the  rate  of  evaporation  very 

greatly. 
For  instance,  consider  a  tungsten 

filament  in  a  vacuum  heated  to  such  a 

temperature  that  it  is  operating  at  an 
efficiency  of  half  a  watt  per  candle. 
The  tungsten  evaporates  just  as  ice  or 
snow  evaporates,  though  of  course  the 
rate  at  which  the  former  loses  weight 

is  very  much  less,  as  the  vapor  pres- 
sure is  about  one  one  hundred  thou- 

sandth that  of  ice  at 
the  freezing  point. 

Now  in  a  vacuum  the 
atoms  of  tungsten 
which  leave  the  fila- 

ment go  straight  to  the 

bulb,  where  they  re- 
main. When  the  fila- 

ment is  surrounded  by 

nitrogen,  however,  the 
tungsten  atoms  strike 
against  the  molecules 

of  the  gas,  are  there- 
fore prevented  from 

quickly  leaving  the 
vicinity  of  the  filament 
and  in  large  numbers 
rebound  back  to  the 

metal.  Hence  the  escap- 
ing tendency  of  the 

atoms  is  the  same 

whether  in  vacuum  or  in  a  gas,  but  the 

repeated  reflection  of  the  atoms  back 
to  the  metal  retards  the  loss  of 
material. 

A  common  illustration  of  this  effect 

is  given  by  water.  It'  we  suddenly  in- troduce water  into  a  vacuum,  the  whole 
space  is  immediately  tilled  with  water 

vapor  at  a  pressure  of  about  two  centi- 
meters of  mercury  at  ordinary  temper- 

ature. The  evaporation  is  so  rapid 
that  the  water  is  at  first  frozen  by  the 
heat  absorbed  in  the  process.  If.  on 
the  other  hand,  the  water  is  introduced 

the  Development 
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into  a  vessel  containing  dry  air,  the 

vapor  pressure  of  the  water  will  ulti- 
mately rise  to  the  same  value ;  but  on 

account  of  the  interference  of  the  gas, 
it  will  take  a  very  much  longer  time 
before  the  whole  space  is  saturated 

with  water  vapor  at  the  same  concen- 
tration. The  rate  of  loss  of  water  will 

therefore  be  much  more  rapid  in  the 
first  case  than  in  the  second. 

In  experimenting  on  these  lamps  it 
was  found  that  both  the  efficiency  and 
life  could  be  improved  by  increasing 
the  diameter  of  the  filament.  This  is 

due  to  the  fact  that  the  energy  lost  by 
conduction  through  the  gas  from  a  hot 
wire  is  very  nearly  independent  of  the 
diameter  of  the  wire.  From  a  large 
wire,  then,  we  lose  much  less  energy 
in  this  way,  in  comparison  with  the 
candlepower  gained  by  the  increase  in 
surface  area.  Hence  the  efficiency  is 
much  better  when  using  the  larger 
wires. 

It  is  not  desirable,  however,  to  use 
too  large  a  wire,  as  too  great  a  current 
would  then  be  required.  In  order  to 

get  the  advantages  of  large  wire  diam- 
eter without  unduly  increasing  the 

necessary  current,  the  filaments  are 
made  by  winding  the  wire  in  the  shape 
of  a  tightly  coiled  spiral.  The  use  of 
this  type  of  filament  is  found  to  in- 

crease the  life  of  the  lamp  many  times 
over  that  which  is  obtained  with  a 

straight  filament  of  small  diameter  run- 
ning at  the  same  efficiency. 

The  new  lamp,  on  account  of  the 
filament  being  run  400  to  600  degrees 
hotter  than  is  done  in  the  ordinary 
lamps,  gives  a  very  much  whiter  light 
than  the  others.  Its  light  more  nearly 

resembles  daylight  than  any  other  arti- 
ficial illuminant  except  the  direct  cur- 
rent arc  and  the  special  Moore  tube. 

A  good  imitation  of  the  color  of  the 
light  may  be  obtained  by  running  an 
ordinary  tungsten  lamp  at  double 
voltage. 

These  lamps  will  undoubtedly  re- 
place some  arc  lamps  where  lamps  are 

desired  that  will  run  for  long  periods 

without  attention,  and  also  where  abso- 
lute steadiness  is  a  requisite.  This 

same  steadiness  will  make  the  lamps 
invaluable  for  motion  picture  work. 
The  filament  can  be  wound  so  that 

when  lighted  it  forms  a  small,  but  very 
brilliant,  spot,  which  makes  it  ideal  for 
stereopticon  and  projection  work. 

The  nitrogen  tungsten  lamp  differs 
from  other  tungsten  lamps  in  having  a 
tightly  wound,  short  spiral,  in  place  of 
long,  straight  hairpins  for  filament,  and 
contains  the  purest  possible  nitrogen  at 
a  pressure  of  about  an  atmosphere. 

The  greatest  difference,  however,  is 
in  the  fact  that  thus  far  it  is  not  made 

in  small  enough  sizes  to  be  of  use  to 
the  housekeeper.  All  incandescent 
lamps,  to  be  good,  must  burn  nearly 
1,000  hours.  All  nitrogen  tungsten 
lamps  below  four  or  five  amperes  burn 

out,  or  die,  before  this  time,  when  run- 
ning at  high  efficiency.  The  lower  the 

current,  the  shorter  is  the  life.  This 
means  that  until  something  still  more 
strenuous  is  done  in  this  research,  the 
new  lamps  for  standard  voltages  must 
be  confined  to  sizes  or  units  above  300 

or  400  watts,  or  above  500  or  600  candle 
power.  For  this  reason,  the  lamps  will 
seek  their  natural  field  in  street  light- 

ing, stores,  halls,  etc. 

CANARY   BIRDS   CARRIED   BY 

MINE  RESCUERS 

"When  a  big  mine  explosion  is  re- 
ported to  the  government,  Uncle  Sam 

dispatches  one  of  his  Mine  Rescue  Cars 
to  the  scene.  This  car  is  fitted  up  with 
all  kinds  of  life  saving  apparatus  of  use 
in  rescuing  entombed  miners  far  below 

the  earth's  surface.  There  are  carbide 
safety  lamps,  oxygen  helmets  and  oxy- 

gen making  machines,  portable  tele- 
phones which  the  men  take  into  the 

mine's  depths  to  establish  communica- 
tion with  those  at  the  surface,  chests 

of  instruments  for  testing  gases,  etc., 
but  over  in  one  corner  of  the  car  there 
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are  dozens  of  canary  birds  in  cages, 
warbling  away  the  time  in  such  strange 
surroundings.  The  first  impression  on 

entering  the  car  is,  "What!  canary 
birds  here?"  These  men  who  are  giv- 

ing every  thought  to  saving  the  lives  of 

the  unfortunates  buried  in  the  mine's 
depths  can  have  no  time  to  listen  to 
canary    birds    sing.      But    those    little 

The  Canary  Birds,  if  Taken  into  a  Mine, 
Act  as  Barometers 

canary  birds  are  there  to  save  the  lives 
of  those  rescue  men  who  risk  their  lives 

in  order  to  save  others  by  penetrating 
into  the  dangerous  gas  laden  depths  of 

a  mine  after  an  explosion  has  oc- 
curred. 

It  has  just  been  proven  to  the  satis- 

faction   of   the    government's    experts 

that  the  lungs  of  these  little  warblers 
are  very  susceptible  to  the  dangerous 
atmospheres  which  gather  in  the  depths 
of  a  mine  where  an  explosion  has  oc- 
curred. 

The  canary  birds  if  taken  into  the 
mine,  act  as  barometers  to  the  presence  of 
the  dangerous  gases  in  the  atmosphere 
before  they  can  be  detected  by  instru- 

ments on  the  human  being.  As  long 
as  the  birds  hop  about  in  the  cage,  the 
atmosphere  is  satisfactory,  but  as  soon 
as  they  display  signs  of  drowsiness  and 
droop  their  wings,  it  is  a  sure  sign  of 
dangerous  gases  not  far  ahead  and  only 
those  equipped  with  oxygen  helmets 

and  oxygen  making  machines  may  ven- 
ture farther  with  safety. 

ELECTRIC  COMPANY  RUNS  A 

NATATORIUM 

The  Oceanside  Electric  and  Gas  Com- 

pany of  Oceanside,  Calif.,  has  a  novel 
method  of  heating  the  water  for  a  salt 
water  natatorium,  which  it  runs  as  a 
money  making  venture.  The  plant, 
equipped  with  two  engines,  one  of  125 

horsepower  and  the  other  of  70  horse- 
power, furnishes  electricity  for  lighting 

purposes  to  Oceanside  and  the  San  Luis 

Rey  Valley,  as  well  as  power  for  irri- 
gation pumping  throughout  the  valley, 

which  gets  its  name  from  the  pictur- 
esque and  historic  old  Mission  that 

stands  on  the  brow  of  a  hill  near  Ocean- 
side. 

The  pool,  which  is  housed  under  the 
same  roof  as  the  engine  room,  is  40  by  60 
feet  in  dimensions,  and  ranges  from  three 
to  eight  feet  in  depth.  Tt  is  filled  with 
sea  water  pumped  directly  from  the 

Pacific  by  a  centrifugal  pump  and  circu- 
lated through  coils  of  pipe  in  a  eon- 

denser,  where  it  is  heated  by  the  steam 
condensed  from  the  exhaust  of  the  en- 

gines. Thus  the  water  is  wanned  at  prac- 
tically no  expense,  and  yet  the  income 

from  the  pool  is  no  little  item  in  the  com- 
pany's statement  of  annual  earnings. 



The  Bridge  Over  the  Reservoir  at  Kensico 

One-Hundred -Twenty  Miles  for  a  Drink 
By  ARTHUR  MILLER 

Photographs  by  the  New  York  Edison  Company 

The  greatest  of  all  aqueducts  is  about 
to  go  down  in  history  as  completed. 

There  remains  but  the  lining  of  the  city- 
tunnels,  the  finishing  of  the  Kensico 
reservoir  and  the  construction  of  the 

crossing  under  the  "Narrows"  to  ren- 
der the  stupendous  Catskill  water  sup- 
ply system  for  New  York  City  an 

actual  achievement — a  dream  come 
true.  The  last  headings  have  met  and 
the  long  bore  is  ended,  but  it  will  be 
well  along  in  1915  before  the  first  rush 
of  water  will  surge  through  the  tunnel 
for  New  Yorkers  to  quench  their  thirst 
on  the  water  from  the  shady  glens  of 
Rip  Van  Winkle  land,  120  miles  away 

in  the  "  Kaaterskills. " 
This  anxiously  awaited  moment  can 

come  none  too  soon  for  the  present 
sources  of  water  supply  have  about 
reached  the  limit  of  their  capacity. 
The  Croton  Watershed,  which  supplies 

Manhattan  and  the  Bronx,  and  the  ar- 
tesian wells  which  supply  Brooklyn, 

Queens  and  Richmond,  are  taxed  to  the 

utmost  to  meet  the  demands  of  the 

5,000,000  people  who  comprise  the  pop- 
ulation of  Greater  New  York  and  the 

100,000  annual  increase.  It  was  to  pre- 
vent the  possibility  of  such  a  calamity 

as  a  water  famine  that  brought  about 
the  present  achievement.  Shortly  after 
the  consolidation  of  the  five  boroughs 
that  constitute  the  greater  city,  the 

"City  Fathers"  saw  the  danger  and  in 
1905  authorized  the  project  which  has 
cost  $162,000,000  but  which  will  bring 
into  New  York  half  a  billion  gallons  of 
water  a  day. 

To  build  this  wonderful  aqueduct 
towns  and  villages  have  been  wiped 
out,  railroads  torn  down  and  rebuilt, 
mountain  streams  diverted  from  their 

courses ;  water  collected  120  miles  away 
from  New  York  in  reaching  its  destina- 

tion will  have  been  500  feet  above  sea 

level  and  1,200  feet  below,  will  have 
passed  beneath  three  rivers,  the  Hud- 

son, the  Harlem  and  the  East  River, 
and  a  score  of  other  streams,  both  large 
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and     small,     will 
have  been  in  four 

reservoirs  and  passed  un- 
der   another    and    finally 

will  have  passed  under  an  arm  of  the 
Atlantic  Ocean,  the  Narrows,  in  enter- 

ing Staten  Island.     It  has  meant  the 
construction  of  four  gigantic  reservoirs, 
one  of  which  alone,  the  Ashokan,  cost 
$18,000,000,   and  is  as  large   as  all  of 
Manhattan  Island  below  One  Hundred 
Sixteenth  Street.    This  reservoir  is  590 
feet  above   water  level   and  lias   a   ca- 

Preparing  to  Tear  Away 
a  Whole  Hillside  at  One 

3 1  .  Hundreds  of 
Holes  are  first  Bored 
with  These  Electrically 

Operated  Drills.  Then 
the  Charges  are  put  in 

p.lace  and  Wired,  to 
be  Fired  Simultaneously 
by  Electricity 

pacity   of   132,- 1      000,000,000  gal- 
lons, enough  to 

cover    all    Man- 
hattan Island  to  a  depth  to  28 

feet.     In  constructing  Ashokan 
seven  villages  were  submerged,  32  cem- 

eteries removed,   and   2,800  bodies   re- 
interred,   G4  miles  of  highway   discon- 

tinued, 40  miles  of  new  highway  built, 
2,936,000  cubic  yards  of  earth  and  rock 
excavated   and   984    cubic  yards  of  ma- 

sonry  placed,    for  which    L,187,000   bar- 
rels  of   Cemenl    were    used.      The    maxi- 
mum depth  is  L90  Eeet. 
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A  Mucking  Machine  at  Work  in  The  Tunnels— Far  Ahead  of  Hand 
Labor  for  Rapidly  Removing  Excavated  Material 

from  the  Working  Face 

There  are  four  distinct  types  of 

aqueduct,  cut-and-cover,  grade  tunnel, 
pressure  tunnel  and  steel  pipe  siphon. 
The  cut-and-cover  type,  which  forms 
55  miles  of  the  aqueduct,  is  of  horse- 

shoe shape  in  cross  section,  seventeen 
feet  high  by  seventeen  feet  six  inches 
wide  inside,  and  constructed  of  con- 

crete. As  completed  it  is  covered  with 
an  earth  embankment  and,  being  the 
least  expensive  type,  is  used  wherever 
the  elevation  and  nature  of  the  land 

will  permit.  Where  mountains  and 
hills  crossed  the  path  of  the  aqueduct 
it  was  found  impossible  to  go  around,  so 
tunnels  at  the  natural  elevation  of  the 

aqueduct  were  driven  through  them. 
There  are  24  of  these  tunnels,  aggre- 

gating fourteen  miles.  They  are  horse- 
shoe in  shape,  seventeen  feet  high  by 

thirteen  feet  four  inches  wide  and  lined 

with  concrete.  Where  broad  deep  val- 
leys are  crossed,  circular  tunnels  pene- 

trate the  rock,  lined  with  concrete. 
There  are  seven  of  these  pressure 
tunnels,  totaling  seventeen  miles,  with 
a  diameter  of  about  fourteen  feet. 
A  shaft  at  each  extremity  connects 
each  pressure  tunnel  with  adjacent 

^  portions    of   the    aqueduct.      In 
valleys  where  the  rock  is  not 

*r*       sound,    steel    pipe    siphons    are 
used.     These  are  eleven  feet  in 

VBHHHHHI 
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As  Ashoken  Dan  Looks  Today,  Completed 

diameter,  lined  with 
two  inches  of  cement 

mortar,  embedded  in 
concrete  and  covered 

with  an  earth  embank- 
ment. There  are  four- 

teen siphons,  in  all  six 
miles. 

One  of  the  most  star- 
tling and  difficult  parts 

of  the  whole  project 

was  the  huge  tunnel  un- 
der the  Hudson  Kiver  at 

*  Storm  King  mountain. 
It  begins  six  miles  back 
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from  the  west  bank,  it  being  necessary 
to  go  this  distance  because  the  Moodna 
Creek  also  had  to  be  siphoned  and  it  was 
determined  to  pass  the  creek  and  the 
river  all  with  one  operation.  The  water 
makes  a  sheer  drop  of  1,200  feet  as  it 
enters  the  siphon  under  Storm  King. 
Coming  to  the  surface  on  the  east  bank 
the  work  is  carried  through  a  series  of 

tunnels,  siphons  and  cut-and-cover  sec- 
tions to  the  Kensico  reservoir,  the  .first 

of  the  storage  places.  Just  before  it  en- 
ters the  Kensico  reservoir  the  aqueduct 

passes  beneath  the  present  Croton  reser- 
voir. The  bottom  of  the  reservoir  and 

the  conduit  are  separated  by  several 
hundred  feet,  but  inlets  and  outlets  have 
been  constructed  so  that  the  Catskill 

water  may  be  diverted  to  replenish  the 
old  reservoir.  This  is  the  first  purpose 

to  which  it  will  be  put  in  case  the  Cro- 
ton supply  gets  low  before  the  city  sec- 

tions of  the  aqueduct  are  ready  to  re- 
ceive the  water  and  may  take  place  this 

summer  or  fall. 

From  the  Kensico  reservoir  the  aque- 
duct is  carried  to  the  Hill  View  reser- 
voir, which  is  just  beyond  the  city 

limits,  and  from  there  it  enters  the  city. 
The  tunnel  is  from  200  to  750  feet  below 

the  surface  of  the  street  so  that  the  se- 
verest blast  in  the  headings  was  never 

noticed  above.  These  depths  are  also 
necessary  to  secure  a  substantial  rock 

covering  to  withstand  the  bursting  pres- 
sure. The  work  under  the  city  was 

accomplished  in  four  parts,  each  of 

which  was  again  divided  into  24  sec- 
tions, every  one  with  its  own  shaft.  All 

of  the  drilling  in  the  34  miles  under  the 

city  was  done  with  electric  drills,  cur- 
rent being  brought  to  the  various  parts 

of  the  work  at  6600  volts  direct  from 

the  Waterside  generating  stations  of 
the  Edison  Company.  Big  compressor 
plants  were  operated  at  five  points. 

Storage  battery  locomotives  also  fig- 
ured largely  in  the  work  underground, 

replacing  mules  to  a  great  extent.    ' 
It  was  indeed  a  long  ways  to  go  for 

a  drink  of  water  at  a  cost  of  $162,000,- 

000 — but  then — things  have  changed 
somewhat  since  the  days  when  the 
Manhattan  villagers  were  wont  to  go 
out  in  the  back  yard  and  draw  a  bucket 
or  so  of  water  from  the  squeaky  old 
well. 

FLY  PAPER  DETECTS  ORCHARD 
INSECTS 

To  prove  that  spraying  your  own  or- 
chard does  not  insure  you  against  the 

ravages  of  the  red  spider,  E.  E.  Plun- 
ger of  Yuba 

City,  Calif.,  used 
sticky  fly  paper 

to  catch  the  in- 
sects which  he 

believed  were 

blown  great  dis- 
tances by  the 

wind. 

The  results 
showed  that  the 

air  may  be  lit- 
erally full  of  the 

pests  to  a  con- siderable height 

from  the  ground. 
In  the  first  test 

he  placed  a  sheet 
of  sticky  fly  pa- 

per on  a  post  20 
feet  from  an  in- 

fested tree.  In 

24  hours  the  pa- 
per was  covered  with  red  spiders.  The 

next  test  was  made  with  the  paper 
twelve  feet  from  the  ground  and  100 
feet  from  the  tree.  The  results  were 
the    same. 

Later  tests  were  made  as  shown  in 

the  accompanying  picture.  Sixteen 
sheets  of  fly  paper  were  tacked  to  a 

I'mil  drying  tray  and  mounted  on  top 
of  a  step  ladder  which  was  set  in  cans 
of  oil  to  make  sure  that  no  insects 

could  crawl  onto  the  trap.     This  was 
placed    650    feel    IV. mi    the   orchard   and 
the    ne\l     day    spiders    were    round    in 

Sticky    Fly    Paper    Used    as 
Trap  for  Insects  Borne 

by  the  Wind 
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abundance.  It  has  been  known  for 
some  time  that  the  insects  that  infest 
orchards  might  be  transmitted  from 
one  tree  to  another  by  the  wind,  but 
proof  was  not  at  hand  before  to  show 
that  the  insects  could  be  carried  such 
a  distance  as  this. 

surrounding  soil  is  also  hardened  bj^ 
the  explosion,  which  increases  the  bear- 

ing power  of  the  foundation.  This 
method  has  been  found  to  be  particu- 

larly satisfactory  in  the  construction  of 
permanent  concrete  foundations  under 
water. 

FOUNDATIONS  FOR  CONCRETE 
COLUMNS 

The  increasing  use  of  concrete  col- 
umns for  building  purposes  has  created 

a  demand  for  a  foundation  which  is 

both  cheap  and  effective.    M.  Wilhelmi, 

PEOPLE  WHO  LIVE  IN  HIVES 

In  Mesopotamia  a  decidedly  quaint 
form  of  dwelling,  built  of  mud  and 
bricks  in  the  form  of  a  hive  may  be 
seen.  Villages  and  whole  towns  in  this 
peculiar  form  of  architecture  are  met 
with.     As  the  country  is  destitute  of 

ffl                        "  jM 
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A  Bee  Hive  Village 

a  German  engineer,  has  hit  upon  an 
ingenious  plan  for  constructing  a  foun- 

dation by  means  of  an  explosion.  A 
hollow  metal  tube  is  driven  into  the 

earth  to  the  required  depth  and  a  dyna- 
mite cartridge  is  dropped  into  it.  The 

cartridge  being  connected  by  wires  to 
a  battery,  the  tube  is  filled  up  with 
plastic  cement.  On  firing  the  cartridge 
the  hole  in  the  ground  produced  by  the 
explosion  is  immediately  filled  up  by 
the  settling  down  of  the  soft  cement. 
The  tube  is  now  filled  up,  and  when  the 
cement  has  set  and  sufficiently  hardened 
the  tube  is  withdrawn. 

In  addition  to  producing  a  foundation 
of  considerable  area,  it  is  found  that  the 

Near  Aleppo,  Syria 

trees  from  which  to  hew  rafters,  and 
also  devoid,  in  some  parts,  of  stone,  the 
natives  build  their  habitations  of  sun 

dried  mud  bricks  with  high  and  steep 
domes,  similar  in  shape  to  a  conical  bee 
hive. 

Our  illustration  depicts  one  of  these 
bee  hive  villages  not  far  from  Aleppo, 
on  the  route  of  the  famous  Bagdad 

Railway.  Each  home  consists  of  sev- 
eral of  these  hives  standing  near  to- 

gether and  surrounded  by  a  wall  of 
similar  material.  One  or  more  is  used  to 

live  in,  another  for  the  animals,  and  still 
another  serves  as  a  granary  and  so  on, 

according  to  the  possessions  of  the  pro- 

prietor. 



Saving  the  By-Products  in  Coke  Making 
By  GUY  E.  MITCHELL 

Sir    'William    Siemens,    Inventor   of 
the  By-product  Oven 

CLEAN 
saving 

of  $16,- 
070,000  was 
effected  last 

year  in  the 
United 

es  through 

the  use  of  im- 
proved coke 

ovens.  The 
saving  might 

have  been  $65,000,000,  if  all  the  coke  had 
been  made  in  these  ovens,  by  the  use  of 

which  the  by-products  of  gas,  tar,  am- 
monia, etc.,  saved  from  a  ton  of  coal,  are 

worth  half  as  much  as  the  coke  itself.  For 

many  years  American  coke  manufactur- 
ers have  made  their  coke  in  "bee-hive" 

ovens,  which  have  allowed  from  $20,- 
000,000  to  $50,000,000  worth  of  valuable 
materials  to  dissipate  into  the  atmos- 
phere. 
Now  just  what  is  coke?  Is  it  the 

residue  of  coal  after  the  illuminating 

gas  has  been  extracted  and  used  by  the 
housewife  in  the  summer  time  when  she 

wishes  a  quick,  light  fire  in  the  kitchen 
range?  This  is  the  coke  with  which 
probably  most  of  us  are  familiar,  but 
this  coke  is  an  unimportant  product  as 

compared  with  the  42,000,000  tons  pro- 
duced last  year  in  the  great  coke  fields 

of  Pennsylvania,  West  Virginia,  Ala- 
bama and  other  states.  It  is  this  metal- 

lurgical coke  which  has  been  such  a 

prime  factor  in  the  country's  industrial 

By-product  Coke  Plant  at  Gary,  Ind. 

development,  for  use  in  large  quantities 
in  the  blast  furnace,  the  foundry  and  the 
smelter. 

Everybody  who  has  traveled  through 
the  coke  making  states  has  been  struck 

with  the  great  lines  of  coke  ovens  pour- 
ing out  thick  smoke  and  flames,  and  at 

night  lighting  up  the  sky  with  their  red 

glare — picturesque  and  breathing  of  in- 
dustry and  prosperity,  but  in  reality 

highly  wasteful.  Nearly  500,000,000 
tons  of  coke  have  been  made  in  this 
manner  since  1880,  and  $725,000,000 

worth  of  by-products  have  been  totally 
wasted. 

The  modern  by-product  ovens,  on  the 
other  hand,  emit  no  smoke  or  gas.  In 

1912  the  by-products  recovered  from 
the  1,000,000  tons  of  coke  produced  in 

by-product  ovens  consisted  of  54,491,- 
000,000  cubic  feet  of  gas,  94,000,000  gal- 

lons of  tar  and  more  than  $9,000,000 

„-'-V 
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1,350,000  horsepower  in  the 
form  of  gas  alone  is  going  to 

waste  every  day  from  the  bee- 
hive ovens  of  the  coke  regions 

of  the  United  States. 

Below  is  a  Bee  Hive  Plant  in  Wasteful 
Operation,     with     Smoking, 

Fuming  Chimneys 

Above  is  Shown  a  Modern,  By-product  Coke 
Making  Plant  in  Full  Operation— 

Clean,  Efficient 

worth  of  ammonia  and  other  by- 
products, all  highly  useful — the 

gas,  of  course,  for  fuel,  the  tar 

for  good  roads  work  and  the  am-  « 
monia  as  a  powerful  fertilizer.  The 
value  of  the  by-products  was  more  than 
the  value  at  the  mines  of  the  coal  used. 

The  manufacturing  of  coke  in  these 

by-product  ovens  is  rapidly  gaining 
over  bee  hive  production.  In  1901  it 
was  only  five  per  cent  of  the  total  coke 
production;  in  1912  it  was  over  25  per 
cent;  but  we  are  still  a  long  way  off 
from  making  all  our  coke  in  this  man- 

ner. There  seems  to  be  every  reason 

why  the  modern  by-product  oven  should 
supplant  the  old  and  crude  beehive  type, 
but  the  investment  in  the  latter  repre- 

sents millions  of  dollars,  and  radical 
changes  are  ever  slowly  effected. 

As  far  back  as  1881,  Sir  William  Sie- 
mens made  the  startling  statement  that 

raw  coal  should  not  be  used  as  fuel  for 

any  purpose  whatsoever,  and  closely 
following  this,  the  Siemens  by-product 
oven  came  rapidly  into  use  in  Europe, 

and  the  improved  type  has  since  en- 
tirely supplanted  the  beehive  type. 

Eventually,  of  course,  it  will  do  so  in  the 
United  States.  E.  W.  Parker,  of  the  Uni- 

ted States  Geological  Survey,  states  that 

HE  GOT  HIS  NUMBER 
One  of  the  fellows  at  the  Press  Club 

of  Chicago  had  a  busy  time  of  it  a  few 

evenings  ago.  He  wanted  to  'phone  a 
friend.  Central,  with  long  waits  be- 

tween whiles,  asked  him  seven  times 

' '  What  number  are  you  calling  ? ' '  Then 
gave  him  five  wrong  numbers.  Then 

stalled  him  three  times  with  "I'll  ring 
'em  again, ' '  and  twice  with  ' 'Party 
doesn't  answer."  He  knew  better  than 
that,  for  the  call  was  by  appointment. 

Now,  this  lad  is  meek.  Job's  patience 
would  not  have  made  a  beauty  spot  on 
his.  He  did  not  swear,  he  did  not  jiggle 
the  hook.  But  he  called  Western  Union 

for  a  messenger,  and  sent  this  wire : 

"Theodore  N.  Vail,  President  Bell 
Telephone  Company,  Broadway  and  Dey 

street,  New  York. — If  you  have  any  in- 
fluence with  your  Chicago  office  will  you 

please  see  that  I  get  Oakland  umpty- 

steen?"  and  signed  his  name  and  ad- dress. 

Next  morning  he  was  called  up  early. 
Central  had  the  number  for  him. — The 
Scoop. 



The  picturesque  Western  Boulevard  at  Santa  Barbara,  Cal.,  as  it  appeared  during  tho  worst  storm  known  at  this 
place  for  years.  All  the  boats  whioh  were  in  the  harbor,  were  sunk  and  the  steamer,  Santa  Clara,  was  in  great  peril 
three  miles  from  shore  unable  to  proeeed  on  her  journey  to  San  Francisco  and  unable  to  make  her  dock  at  Santa 
Barbara,     Great  sea  walls  were  overwhelmed  and  parts  of  the  boulevard  gouged  out  by  the  sea. 

L373 
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The  volcano  of  the  Island  of  Sakurashima,  (  'Cherry  Island")  Japan,  in  eruption.  According  to  first  reports  34,000 
lives  were  lost — though  later  indications  are  that  the  disaster  was  not  as  great.  The  Japanese  believe  the  calamity 
was  sent  upon  the  island  as  a  retribution  for  the  immorality  of  its  inhabitants. 

i  .  ■fvr'L:';.'   I)::rrn,::n>)ia!  IW'.v-  StrviCC,  A.    i  . 

This  view  was  taken  from  Kogoshima  which  is  only  2V4  miles  from  the  volcanic  island.     It  shows  the  volcano  in 
eruption  in  fhe  background  and  also  a  portion  of  the  ruins  of  the  town  caused  by  the  severe  earthquakes. 
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Copyright  International  News  Service,  N.  Y. 

Refugees  arriving  at  Kogoshima  from  across  the  bay  where  the  volcanic  mountain  is  located. 

opposite    the    volcanii The    Japanese    believe 
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Ernest  Darling,  socialist, 

^  lecturer,      nature on   a  stroll 

This  photograph  depicts  a  tourist  floating  on  the  surface  of  the 
Dead  Sea,  that  strange  inland  sheet  of  water  in  Palestine,  noted 
for  its  wonderful  buoyancy. 

Colony,  yerztsalen 

The  River  Jordon,  Palestine,  may  well  be  called  the  most  sacred  stream  in  the  world.  It  is  the  most  important  river 
in  Palestine  and  one  of  the  most  serpentine  rivers  on  the  globe.  Some  portions  of  it  are  exceedingly  lovely  and 
picturesque.     It  is  hallowed  because  of  its  many  Biblical  associations. 
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Leper  settlement  on  the  island  of  Molokai,  Hawaii.  It  is  reported  that 
a  successful  cure  for  leprosy  has  been  introduced  from  similar  settlements 
of  India  which  should  prove  a  boon  to  unfortunates  suffering  from  this 
dread  disease. 

Poi  is  a  gummy  sutstar.ce  made  from  the 
root  of  the  taro  lily,  the  rootstock  of  this 
plant  being  a  food  staple  in  the  Pacific 
islands.  It  is  variously  cooked  ard  in 
Hawaii  is  made  into  this  fenrerted  reste. 

A  fantastic  statue  in  memory  of  the  great 
German  poet,  Goethe,  is  to  be  erected  in 
Chicago  by  the  Goethe  Society  of  that  city. 
The  sculptor,  Herman  Hahn  of  Munich, 
Germany,  is  seen  in  the  picture  by  the  side 
of  his  work.  The  statue  weighs  80  tons 
and  the  figure  without  the  base  stands 
eighteen  feet  high.  The  statue  is  being 
made  at  Munich, 

Here  is  a  little  glimpse  into  the  locksmith 
room  of  the  Vanderbilt  Hotel,  N.  Y.,  show- 

ing George  M.  Gear,  expert  looksmith,  who 
has  charge  of  a  multitude  of  keys. 
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Underwood  &  Undo-icood,  A'. 

Here  is  the  Delaware,  one  of  Uncle  Sam's  greatest  dreadnaughts,  fighting  for  very  life  in  a  cup"  made  by  the  moun- 

tainous seas,  which  threaten  to  engulf  her.  The  depth  of  the  "cup"'  may  be  judged  by  what  is  seen  of  the  vessel, 
fighting  masts,  smokestacks  and  guns.     The  decks  of  the  mighty  one  are  all  awash  from  stem  to  stern. 

This  remarkable  photograph  shows  the  wrecked  steamer  "Cobequid"  on  Trinity  Ledge  in  Bay  of  Fundy,  Nova  Scotia. 
It  is  covered  with  ice  and  almost  submerged.  Boats  from  the  Steamers  "West  port,"  "John  L,  Cann"  and  "Aberdeen" 
are  rescuing  the  passengers  and  recovering  the  mails.     All  on  board   (108)   were  saved. 
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The  French  aviator  Gibert  and  his  wrecked  machine  on  top  of 
the  building  into  the  roof  of  which  his  aeroplane  crashed, 

ench 

support 
which 
holds    the 

machine 
stationary    so 
that  a  gun  may 

be  fired  without 
dismounting. 

The  latest  addition  to  the  transportation  facilities  of  the  Frenoh   army   is   tho   flying   auto.     Note    monster   propeller 
attached  to  rear  which  helps  auto  to  attain  speed  of  50  miles  an  hour  over  desert  sands. 
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Lifting  a  bridge  span  to  permit  dredge  to  enter 
Chagres  River,  Panama,  the  dredge  passing  through 
the  opening  after  a  span  of  the  Panama  railroad 
bridge  was  removed,  So  quickly  was  the  work  of 
removing  the  span  and  replacing  it  done,  that  not 
a  single  train  was  delayed. 

The  great  St.  Bernard  Monastery,  the  famous 
religious  house  in  the  Alps  is  here  shown  with  a 
statue  of  St.  Bernard  in  the  foreground.  A  monk, 
with  one  of  the  famous  St.  Bernard  dogs  and  her 
litter,  are  depicted.  These  dogs  are  kept  by  the 
monks  for  the  rescue  of  Alpine  travellers;  in  days 
when  mountain  travel  was  more  perilous  than  now, 
the  wonderful  sagacity  of  these  dogs  enabled  them 
to  perform  remarkable  : 

'-V^MESfc. 

m   ■ 

i  (P» 
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A  soft  maple  is  growing  on  the  tower 
of  tie   court  house  in  Greensburg, 
Ind„    110    feet  above  the   ground. 
The  tree,  which  is  now  over  fif- 

teen feet  high   and  about  four 
inches  in  diameter,   obtained 
a  foothold   about   35    years 
ago,     in    the    leaves    and 
soil  which  had    collected 
in  crevices,  and  it  has 
thriven    ever     since. 

Method  of  handling  cattle  and  bulky  objects  in  some 
tarts  of  the  Hawaiian  Islands  where  traffic  is  not 
sufficient  to  warrant  building  wharves  and  the  water 
too   shallow  for  boats    to    approach    close    inshore. 

Frcrl  Telford 

Below  is  a  view  of  the  Ellsworth-Klaver  steam  shovel  surface  coal 
mining  works  south  of  Pittsburg,  Kan.  Note  the  curious  appearance 
of    the    earth   thrown   up   which  resembles  foot  hills  of  the  mountains. 

A  row  safety  apfliarce  on  Be: 
cars,  a  fender  which,  in  a  few  v, 
saved  20  persons  from  being 
The  appliance  will  be  placed  on  i 
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Every  year  during  the  hunt- 
ing season,  sportsmen  flock  to 

Hamilton  County,  N,  Y.,  for 

the  big  game  -which  abounds 
there.  It  would  not  always  be 
possible  to  bring  in  the  big 
black  bear,  were  it  not  for  an 
improvised  cable  strung  across 
the  Sacandaga  River. 

The  great  collection  of  fire 
arms  owned  by  Charles  N.  Daly 
of  New  York,  said  to  be  the 
most  complete  in  the  country; 
numbers  more  than  1000  guns 
and  pistols  dating  from  the 
matchlock  of  the  Fifteenth 

Century  to  the  modern  auto- 
matic. The  collection  includes 

such  historical  pieces  as  the 
repeating  flint  lock  pistol  of 

Lord  Nelson,  the  hero  of  Tra- 
falgar, the  duelling  pistols  of 

George  TV.  and  the  revolving 
flint  lock  saddle  gun  of  William 
of  Orange. 
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The  well  known  Berlin 
Kokowski  making 

an  ice  jump. 

Grotesque  figures   made   of -snow  at   Swiss  winter   resorts.     Tho   Swiss   do   ,-v.ry  thins 

ntertain  and  amuse  tourists,  who  represent  a  very  important  source  of  income. 



1384 
Popular  Electricity  and  the  World's  Advance 

Special  life  jackets  for  all  chil- 
dren endorsed  by  delegates  of  all 

the  maritime  powers.  They  will 
doubtless  be  found  on  all  liners  in 
the  future  on  which  children  are 
carried. 
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The  bow  of  the  Nantucket  after 
it  hit  the   Monroe, 

Geo.  B.  Cortelyou  (left)  starting  the  turbine 
at  the  new  generating  station  of  the  United 
Electric  Light  &  Power  Company  in  New 
York  City.  This  station  is  one  of  the  largest 

its  kind  and  will  supply  the  greater  part 
of  northern  Manhattan. 
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Showing    a    fort    at    Tres    Marias,   Mexico, 

of  mud,    straw,   grass,   etc, — hardly  ful- 
filling  the   requirements  for  a    modern    fort. 

Photos  by  the  International  News  Service,  N.  Y. 

Packing  guns  at  New  Orleans   for  shipment  to  rebel  forces  in   Mexico   after  President   Wilson   lifted  the   embargo 
upon  arms  and  ammunition.     Large  orders  were  received  by  manufacturers  with  agencies  at  New  Orleans, 
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Mayor  and  Mrs.  Harrison  of 
Chicago  registering  Tuesday,  Feb. 
3rd.  Mrs.  Carter  Harrison  is  at 
the  left  and  the  Mayor  is  next 
to  her.  The  family  cook  and 
chauffeur  are  also  in  line.  They 

are  registering  for  the  first  pri- 
mary election  in  which  women 

are  to  be  allowed  to  express 
their  political  preference. 

Giles  and  Moisant  standing  by 
the  machine  which  Giles  oaed  in 
his  marvelous  flight,  Feb.  2nd. 
1914,  when  he  flew  upside  down 
for  a  long  time. 

Mrs.  Ben  I.indsey.  wife  of  tin- 
famous  Denver  juvenile  jurist, 
sitting  with  her  husband  in  the 
juvenile  eourt.  She  is  a  treat 
lover  Of   children    ami    si-emls    I 

large  pari   of  hat  time  helping 
her   hiuband  to  diipoae  of  tin- that  come  before  him. 
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Duke  Kahanamoku,  Hawaiian 
swimmer,  riding  a  surfboard  and 
carrying  a  boy  on  his  shoulders. 

International  AVrr.t  S<rr~ice 
Contestants  for  Ambassador  Jus- 

serand's  fencing  trophy,  entitled 
the  "Fighting  Gaul",  a  bronze 
statue  which  was  donated  by  the 
ambassador  four  years  ago  to  the 
Washington  Fencing  Club. 

Dentist    extracts    tooth    from 

tigress,   "Princess"    in    Cincinnati Note    partition    drawn    up 
by  ropes  and  holding  the  patient 
firmly  for  the  operation. 

y.  R.  Schmiit,  Cincinnati 

The  late  J.  Pierpont 
yacht,     Kharget,    reported    to 
have  been    purchased   by    the 
Khedive   of  Egypt.     It  is 
finest  vessel  of  its  kind  on  the 
Nile.  The  Khedive 
is  said  to  have  paid 
$50,000     for   the 
yacht. 

Underioood &  Underwood,  N.  K 



AN  EXAMPLE  OP  PITTSBURG   STREET    LIGHTING 

An   example   of   the    effectiveness   of 
modern  street  lighting 

with  tungsten 

Lamps — Baum  Boulevard 
in  Pittsburg,  Pa.     The  plate  was  exposed 

for  30  minutes.     The  scheme  involves  the  use  of  169  units, 

partly  five  lamp    clusters  and  the  remainder  single  light  standards. 

WEATHER  FORECASTS  FROM 

SUN'S   SPOTS 

The  Rev.  Father  Jerome  Ricard,  a 

member  of  the  faculty  of  the  Univer- 
sity of  Santa  Clara,  has  startled  the 

scientific  world  with  a  series  of  long 
range  weather  forecasts  for  the  Pacific 
Coast  from  Southern  Alaska  to  North- 

ern Mexico.  He  bases  his  forecasts, 
which  are  given  out  the  first  of  each 
month  for  five  weeks  in  advance,  on 

the  action  and  appearance  of  the  sun's 
spots.  The  apparatus  with  which  he 

studies  the  sun's  spots  is  shown  in  the 
picture. 

TELEPHONES  OF  THE  WORLD 

At  the  close  of  1912  the  whole  world 

contained  12,318,000  telephones,  of 
which  the  United  States  had  8,357,625, 
and  all  Europe  only  3,153,000.  The  city 
of  New  York  alone  possessed  441,128, 

almost  exactly  double  the  number  pos- 
sessed by  London.  Chicago  stood  third 

among  the  great  cities  of  the  world 

with  279,383  telephones.  But  Los  An- 
geles and  San  Francisco  held  the  per- 

centage record,  each  having  one  tele- 
phone for  about  every  four  inhabitants. 

L389 
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LARGEST 

ELECTRICITY    IN    AFRICAN 

MINING 

Among  the  wonderful  things  that 
electricity  has  accomplished,  few  seem 
more  remarkable  or  more  admirable 
than  its  abolition  of  darkness  in  a  coal 
mine,  and  its  employment  at  the  same 
time  to  replace  hand  or  animal  power 
in  hauling  the  coal  to  the  shafts.  In 
some  African  mines  plants  set  on  the 

surface  successfully  operate"  trolley 
lines,  lights  and  shaft  elevators  below. 
The  wires  are  strung  overhead  along 

the  entries  and  penetrate  to  the  far- 
thest depths  of  the  mine.  The  miners, 

working  by  electric  light,  load  the  cars 

in  their  respective  rooms;  the  cars  are 
then  connected  with  the  trolleys  and 
are  whisked  away  to  the  bottom  of  the 
shaft  to  be  hoisted  above. 

The  rapidity  of  the  transportation  is 
another  thing  which  greatly  astonishes 
the  visitor.  A  car  containing  several 
men  is  pulled  by  the  trolley  a  distance 
of  a  mile  in  two  minutes. 

The  general  use  of  electricity  in  the 

lighting  and  in  the  transportation  meth- 
ods in  mines  would  greatly  ameliorate 

the  lot  of  miners.  It  would  diminish 

the  danger  of  explosion,  accelerate  the 
work,  and  save  much  pollution  of  the 
air  caused  by  the  use  of  lamps  and 
animals. 
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FLOATING  ELECTRIC  CRANE 

Not  infrequently  is  it  argued  that  the 
Ancients  were  more  advanced  in  me- 

chanics than 
we  are  at  the 

present  day. 
People  who 

have  been  misin- 
formed will  declare : 

' '  Why,  there  are  stones  in  the  Pyra- 
mids which  no  machine  today  can  lift. 

How  did  they  get  there?"  Yet  the 
great  floating  crane  shown  in  this  illus- 

tration will  easily  lift  a  weight  very 
much  greater  than  that  of  any  stone  in 
the  Pyramids. 

James  Baike,  Egyptologist,  a  very 
painstaking  and  scientific  man  and  a 
recognized  authority  has  stated  that, 
after  careful  investigation  and  measure- 

ments, the  largest  stones  so  far  discov- 
ered in  the  Pyramids  do  not  weigh  over 

40  to  50  tons.  This  floating  crane  will 
pick  up  a  weight  of  75  tons,  however, 
with  perfect  ease.  And  if  this  be  not 
enough  to  make  Ramases  turn  over  in 
his  niche  or  wherever  he  may  be,  it 

might  further  be  added  that  this  float- 
ing crane  is  not  the  largest  crane  by  any 

means ;  only  the  largest  of  its  kind.  The 

stationary  electric  crane  used  in  build- 
ing the  Imperator  could  lift  250  tons. 

This  floating  electric  crane  is  used  at 
the  Charleston  Navy  Yard.  The  trolley 
travels  the  full  length  of  the  bridge. 
The  pontoon  on  which  it  floats  is  70  feet 
by  125  feet  and  draws  normally  seven 
feet  of  water.  The  overhang  of  the 
boom,  that  is,  the  maximum  reach  is  64 

feet  31/2  inches  to  the  center  of  the 
block.  The  maximum  lift  of  the  crane 

is  77  feet  above  water  level  to  eighteen 
feet  below  water  level.  The  hoisting 
equipment  consists  of  two  main  hoists 
capable  of  operating  simultaneously, 
capacity  75  long  tons  each  or  a  total  of 
150  long  tons,  and  one  auxiliary  trolley 
and  hoist,  with  a  capacity  of  fifteen  long 
tons.  The  power  equipment  consists  of 
one  Diesel  fuel  oil  engine,  dived    con- 

nected to  electric  generators;  also  an 
Edison  storage  battery.  All  machinery 
has  electric  drive,  direct  connected. 
The  crane  cost  $294,397.92. 

FAT  TAILED  SHEEP  OF  THE 
LEBANONS 

The  Lebanons,  in  Northern  Syria, 
have  always  been  famous  for  a  breed 
of  fat  tailed  sheep.  They  are  also  raised 
in  other  parts  of  the  East.  The  shep- 

herds fatten  them  excessively  by  forc- 
ing mulberry  leaves  and  other  food 

down  their  throats,  so  that  their  tails 
become  of  enormous  size.  To  such  a 

size  do  they  grow  that  they  often  be- 

come an  impediment  to  the  animal's 
movements.     In  this   case   the  natives 

build  a  little  wheeled  truck  to  which  the 
tail  is  fastened,  the  sheep  being  thereby 
relieved  of  the  weight  and  freedom  of 
movement  is  secured.  In  our  photo- 

graph of  one  of  these  fal  tailed  sheep 
may  be  seen  a  charm  hung  round  its 

neck  to  ward  off  the  "evil  eye." 
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DECORATIONS  FOR  2,000  LAMP 

POSTS 

In    Atlanta, 
Ga.,  they  have 

a  way  of  doing- 
things  right 
when  they  set 
out  to  do  them 

at  all.    Conse- 

quently, wish- 
ing  to   pay    a 

compliment  to 
the     order    of 
the     Mystic 
Shrine,  during 
its   pilgrimage 
to     that     city 

this  spring,  an  elab- 
orate lamp  post  dec- 

oration    was     de- 
signed,   which   will 

be  placed  on  2,000 

of  the  posts  mark- 

ing   the    "White 
Way"  of  the  city. 
The     base     of     the 
ornament    will 
fitted  over  the 

fifth    lamp    of 
the  post,  being 
thus     illumi- 

nated from  the 

interior,         to 
bring  out   the 
Oriental       de- 

„„       ,  .  Lamp  Post  Decoration  of 
Sign     effective-  Oriental  Design 

SIGNAL  LAMPS  INSTEAD  OF 

OFFICE  BUZZERS 

There  has  lately  been  installed  in  the 
office  of  Mr.  S.  E.  Doane,  a  prominent 
incandescent  lamp  engineer  of  Cleve- 

land, a  simple  but  efficient  system  of 
miniature,  electric  signal  lamps,  taking 
the  place  of  the  noisy  buzzers  often  used 
for  inter-office  calling,  and  at  the  same 
time  offering  the  advantage  of  a  quick 
and  definite  answer  to  the  call. 

The  system  consists  of  small  mahog- 
any desk  bases  for  each  of  the  office 

force,  and  control  switches  and  lamps 

placed  on  the  executive's  desk.  The 
desk  bases,  five  inches  square  by  two 
inches  high,  contain  the  small  lamps 
and  push  switches ;  the  lamps  are  sunk 
into  the  base,  only  the  small  caps  sim- 

ilar to  those  used  on  telephone  switch- 
boards being  visible.  A  flexible  cable 

permits  of  their  being  moved  anywhere 
about  the  desk.  The  entire  system  is 
controlled  from  the  executive  or  main 

desk ;  here  pilot  lamps  corresponding  to 
each  individual  are  sunk  in  the  front 

edge  of  the  top,  while  the  control  switch 
for  each  is  directly  underneath,  on  the 
under  side  of  the  desk  top. 

Three  systems  of  signals  are  used: 
the  private,  general  stenographer  and 
in-busy-out.  With  the  private  system, 
if  the  executive  wishes  one  of  his  as- 

sistants, he  pushes  that  individual's 
switch,  thus  lighting  the  pilot  light 
above  the  switch  and  the  lamp  on  the 

assistant's  desk  base.  The  assistant 
acknowledges  the  signal  by  pushing  his 
switch,  which  extinguishes  both  lamps. 
If  he  is  not  there  both  lamps  remain 
burning  until  the  switch  at  the  main 
desk  is  again  pushed.  If  the  person 
called  does  not  see  the  signal,  his  at- 

tention is  called  to  it  by  a  low.  clicking 
in  the  base. 

Using  the  general  stenographer  sys- 
tem, if  the  executive  wishes  a  stenog- 

rapher, but  is  not  particular  which  one, 
he  pushes  the  general  stenographer 
switch,  lighting  his  pilot  lamp  and  all 

of  the  stenographers'  lamps.  Any  ste- 
nographer may  answer  the  call  by  push- 

ing her  general  stenographer  switch, 
which  extinguishes  all  the  lamps  show- 

ing all  that  the  call  is  being  answered. 
For  the  in-busy-out  system,  each  base 

has  a  red  and  green  lamp.  If  the  exec- 
utive is  available  for  conference,  he 

throws  his  "in"  switch,  lighting  green 
lamps  on  all  the  bases.  If  he  is  busy, 

the  "busy"  switch  lights  the  red  lights. 
If   out,   both  lights   out  is   the   signal. 
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For  the  head  assistant,  a  special  lamp 
is  provided  whereby  he  may  let  the 
executive  know  if  he  wishes  to  see  him. 

W        ̂  

SILENTLY   DIRECTS    STREET 

TRAFFIC 

The  Braden  guide  post  and  utility 
column  offers  the  crossing  policeman  of 
the  large  city  an  aid  in  directing  traffic 
and  at  the  same  time  gets  rid  of  the 

thistle.  With 
columns 

upon  four 'or  even 

two  cor- 
ners the 

officer  di- 
rects the 

traffic  o  n 
either 
street  t  o 
"Go"  or 

"Stop"  by 

pressing  a 
button  at 
the  column 
where  h  e 

may  be 
stan  d  in  g, 

r     y  ;Y     -f: -:fi    ft 

this  causing  the  display  of  the  words  of 
command  at  the  top  of  the  pillars  which 

are  electrically  connected  by  wires  un- 
der the  street. 

The  column  serves  as  a  place  for  post- 
ing the  names  of  the  streets  where  they 

are  erected  and  also  for  the  names  of 

near  by  thoroughfares.  At  night  the 
columns  are  illuminated  from  within, 
displaying  the  street  names  on  glass 
near  the  top.  Housed  in  the  column  is 
a  fire  alarm,  a  mail  box  and  a  telephone 

for  public  use.  The  designer  has  ar- 

ranged the  fire  alarm  so  that  the  "pull- 
ing" of  a  box  sounds  a  horn  which  con- 

tinues to  alarm  the  neighborhood  until 
shut  off  by  firemen  or  the  police.  At 
the  same  time  a  red  light  is  also  turned 
on.  If  the  central  station  desires  to 
talk  to  the  officer  on  the  beat  a  switch 
closed  at  the  station  turns  on  a  red  light 
at  every  column  on  his  beat. 

The  column  is  twelve  feet  high  and 
30  inches  square  and  is  designed  for 
artistic  effect  as  well  as  service. 

Direoting  Sheet  Traffio  Automatically  by  Pressing  a  Button 

COOLING  ELECTRICAL 

MACHINERY 

The  usual  method  of  cooling  elec- 
trical machinery  by  means  of  a  current 

of  air  is  unsatisfactory  in  many  ways. 
If  the  air  is  not  filtered  dust  is  carried 
into  the  machine,  often  resulting  in 

damage  to  insulators  and  short  circuit- 
ing. If  filters  are  used,  the  frames  on 

which  they  are  stretched  being  gener- 
ally of  wood,  they  are  liable  to  cause 

fire  and  in  any  case  they  arc  cumber- 
some and  occupy  valuable  space.  In 

England  a  number  of  firms  have  in- 
stalled water  filters  for  this  purpose. 

A  thin  curtain  of  water  is  maintained 

by  means  of  a  centrifugal  pump  and 
the  ventilating  air  is  drawn  through 
this.  In  this  way  the  air  is  effectually 

cleaned  and  cooled  and  although  sat- 
urated with  moisture,  as  its  tempera- 

jure  is  immediately   raised   on   entering 

the  machine,  this  does  no  harm. 
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^J  NDER  the  swiftly  moving  hands 

of  nearly  2,000  workmen  the 

business  of  fitting  the  world's  greatest 
dreadnaught  for  sea  progresses  by  leaps 
and  bounds.  The  observer  at  the  New 
York  Navy  Yard  believes  that  he  can 
see  the  jumbled  tangle  of  steel  parts 
slowly  assemble  itself  into  the  whole— 
the  new  battleship  New  York.  The 
terrific  noise  and  bustle  is  completely 
forgotten  in  the  myriad  moving  things 
one  sees.  A  three  ring  circus  does  not 

begin  to  compare  with  fitting  a  dread- 
naught  for  sea  for  continuous,  ever- 
changing  activity. 

There  they  are,  all  night  long,  work- 
ing under  powerful  arc  lights,  ham- 

mering, heaving  ropes  and  cables, 
shouting  and  straining — all  because 
Uncle  Sam  demands  that  his  new 

dreadnaught  be  delivered  on  time. 
Fitting  the  fighting  ship  for  sea  is  a 

tremendous  undertaking.  When  it  is 
launched,  it  is  but  half  completed. 
When,  to  the  casual  observer,  it  is 
ready  to  take  its  place  in  battle,  the 
real  work  of  finishing  the  craft  effect- 

ively to  protect  the  Stars  and  Stripes 

at  sea  has  but  begun.  The  intricate 
electrical  system  of  the  modern  dread- 

naught is  its  very  life,  and  to  prop- 
erly install  it  many  men  work  hard 

for  months.  Save  for  the  hull,  there 
is  hardly  a  part,  machine,  instrument 
or  device  that  is  not  in  some  manner 

linked  up  to  that  great  factor — elec- tricity. 

Every  gun  —  the  monster  dread- 
naught of  today  has  ten  or  twelve  of 

them — has  two  motors  which  raise  and 
lower  it.  Each  turret  has  a  pair  of 
motors  which  trains  it  from  one  side 

of  the  ship  to  the  other.  For  each  gun 
there  is  an  ammunition  hoist  consist- 

ing of  two  parts,  each  part  requiring  a 

separate  motor.  In  the  rear  of  the  tur- 
rets, behind  each  gun,  are  electrically 

operated  telescope  rammers  which 
drive  the  thousand  pound  shell  into  the 
breech  and  force  it  into  firing  posi- 
tion. 

When  equipping  the  turrets  of  a 
new  ship,  none  but  tried,  experienced 
men  are  permitted  to  do  the  wiring 
and  connect  up  the  motors.  This 
is    an    undertaking    fit    only    for    the 

1394 
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Stark  and  Bare,  without  Armament  or 
Equipment,  the  Dreadnaught  is  Towed 
into  Drydock  as  soon  as  it  is  Launched 

master  hand.  Everything 
possible  must  be  done  to 
provide    against    grounds,! 
and  all  wire  is  doubly  in- 
sulated  and  drawn  through 
iron    conduits.      Fuses    are 

placed  in  metal  boxes  near 
the   motor    operator.      The 
necessity    for    great    care 
in  wiring  turrets  can  be  readily  seen, 
for    should    anything    happen    to    the 
electrical  apparatus  of  the  turret  dur- 

ing battle,  that  battery  of  guns  which 
it  shelters  would  be  useless. 

Ships  are  steered  by  electrical  steer- 
ing engines.  In  the  old  navy  this  work 

was  performed  by  steam.  In  the  event 

of  something  happening  to  the  ship's 
steering  device,  the  vessel  would  be  in 

peril  until  some  score  of  husky  blue- 
jackets could  scamper  far  below  the 

water  line  to  man  the  spokes  of  the 
emergency  steering  wheels. 

Anchors  are  hoisted  by  electricity. 
The  winches   are   controlled   from   the 

Dreadnaught  New  York;  in  Effect  a  Huge  Ram  Capable 
of  Sending  an  Ocean  Liner  to  the  Bottom 

forecastle.  This  mechanism  is  ex- 
tremely powerful  for  it  must  move  a 

mass  through  the  water  weighing 

more  than  30,000  tons — the  weight  of 
the  ship.  It  consists  of  a  greater 
motor  geared  to  a  large  drum  over 
which  the  anchor  chain  is  drawn.  A 
clutch  disconnects  the  motor  and  the 

drum,  enabling  the  anchor  chain  to  run 

free  when  the  anchor  is  to  be  "let 

go." 

The  real  care  of  the  ship  titters  is 
the  electrical  ventilating  apparatus 
for  the  great  powder  magazines.  The 
failure  of  this  system  to  work  mighl 
put  the  whole  ship  in  danger  of  an  ex- 
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plosion  of  the  immense  quantity  of 

powder  stored  in  the  armored  mag- 
azines many  feet  below  the  water  line. 

The  ordinary  civilian  has  no  concep- 
tion of  the  vast  amount  of  powder  and 

high  explosive  carried  by  a  battleship. 
There  is  enough  smokeless  powder  on 
hand  to  destroy  40  city  blocks  and 
enough  other  explosive  to  last  a  large 

Machinists  Working  on  Gun  Parts  for  the 
Secondary  Battery,  such  Finishing 

Being  Done  on  the  Dock 

wires.  Every  effort  is  made  to  place 
the  conduits  where  they  will  be  least 
liable  to  be  injured  by  a  bursting  shell 
during  an  engagement.  On  the  ship 
of  today  there  are  upwards  of  75  tele- 

phone instruments.  One  man  is  on 

duty  at  all  times  at  the  telephone  ex- 
change 

which  is  lo- cated in  the 

central  sta- 
tion of  the 

ship  under 
heavy  armor 
and  near 

the  bottom. 
All  signals 

to  men  in 
the  turrets 
are  given  by 

The  Cage  Masts  are  the 
Last  Things  to  be  Put 
Up.  A  Dozen  or  More 
Shots  may  Pass 
Through  One  of  Them 
and  Still  it  Will 
Remain  Standing . 

mining  company  for 
several  months  of  exten- 

sive operation.  One 
motor  fan  draws  fresh 

air  into  the  magazine 
while  another  forces  it 
out  again.  An  effort  is 
made  to  keep  the  temperature  of  the 
magazines  as  nearly  at  65  degrees  as  pos- 

sible. .  In  warm  latitudes,  pipes  from  the 
ice  machine  are  often  connected  to  the 

magazines.  The  intake  and  uptake 
pipes  end  in  large  ventilators  on  the 
main  deck  which  in  heavy  weather  are 
screwed  down  tight  to  keep  out  the 

water.  Then  the  magazines  are  sup- 
plied with  fresh,  cool  air  from  between 

decks. 

The  telephone  and  signal  system  on 
a  battleship  is  very  intricate  and  every 

precaution  is  taken  by  naval  construc- 
tors to  provide  safe  conduits  for  the 

electric  devices  and  checked  up  by  the 
telephone.  The  indicator,  which  flashes 

the  distance  of  the  target  or  enemy 's  ship 
from  the  firing  ship,  consists  of  a  metal 
box  enclosing  electrical  apparatus  so  that 
any  number  from  500  to  20,000  can  be 
flashed  from  the  conning  tower  of  the 
ship.  The  sight  setter  reads  the  range 
and  sets  his  sights,  making  alterations 
from  time  to  time. 

Some  twenty  miles  of  wiring  are 
woven  about  a  battleship.  Much  of 
this  goes  into  the  lighting  system.  At 
times,  especially  when  the  ship  is 
dressed     at     night,     with     strings     of 
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twinkling  lights  about  its  frame  and  up 
both,  masts,  the  dynamo  room  must 
supply  nearly  2,000  lights. 

The  wires  are  the  very  arteries  of  a 
dreadnaught.  Destroy  the  electrical 
system  and  the  ship  is  practically 
helpless.  Knowing  this  Uncle  Sam  is 
sure  of  his  workmen.  He  keeps  tab 

on  their  efforts  by  countless  inspec- 
tions and  so  perfect  must  be  the  fin- 
ished product  that  not  one  mistake  or 

not  one  bit  of  defective  workmanship 
must  be  discovered  after  the  ship  has 
been  turned  over  to  the  Commander- 
in-Chief  of  the  Fleet. 

A  NOVEL  AUTO  TRUCK  AND  TELE- 
PHER  SYSTEM 

It  is  pointed  out  that  in  order  to  make 
delivery  by  auto  truck  a  saving  feature 
to  .the  fullest  extent,  it  is  necessary  to 
keep  the  trucks  waiting  as  short  a  time 

signed  which  can  easily  be  taken  off  or 
put  on  the  chassis  by  means  of  the  elec- 

tric telepher. 

The  electric  overhead  rail  equipment 
is  installed  throughout  the  entire  es- 

tablishment, shown  in  the  illustrations, 
including  the  elevators,  so  that  it  is  pos- 

sible to  remove  the  truck  body  contain- 
ing incoming  freight  and  deposit  it  next 

to  the  place  where  the  goods  are  to  be 
stacked  upon  the  different  floors.  The 
saving  in  time  and  labor  is  evident. 

It  will  be  noted  that  the  loading  of 

the  truck  bodies,  of  which  there  are  du- 
plicates for  each  truck,  with  outgoing 

goods  is  all  done  on  the  inside,  while  the 
trucks  are  out  delivering  and  the  loaded 
trucks  are  placed  on  the  chassis  by  the 
telephers  as  soon  as  the  trucks  return 
from  their  trips. 

The  entire  operation  of  removing  the 
bodies  from  the  trucks  and  replacing 
them  with  loaded  bodies  averages  about 

five  minutes  instead 
of  30  to  75  minutes 
as  was  often  the  case 

when  loading  and  un- 
loading the   old  way. 

The   Loading   of  a   Truck   by   the   Telepher 
System  Using  Removable  Truck  Bodies 

as  possible  at  the  stove  during  11 
ing  of  outgoing  goods  and  the  handlini 
of  incoming  freight.  For  this  purpose 
removable  truck  bodies  have  been   de 
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Mr.  Morgan  L.  Eastman  the  subject 
of  this  short  sketch  has  been  rightly 
termed  the  livest  wire  in  musical  circles 

in  Chicago  and  the  most  harmonious 
wire  in  the  local  electrical  field.  By  day 
he  is  a  load  dispatcher  and  directs  the 

distribution  of  energy  over  Chicago's 
central  station  system.  By  night  and 
indeed  during  parts  of  many  days  he 
directs  the  Commonwealth  Edison  Or- 

chestra, one  of  the  best  in  the  city,  and 
coaches  and  drills  the  members  unceas- 

ingly in  perfection  of  technique  and  del- 
icate appreciation  of  harmonies.  He  is 

in  truth  a  veritable  D.  D. — a  double 
director.  He  is  also  considered  a 

"prince  of  good  fellows"  by  a  host  of 
friends. 

Now  a  few  words  as  to  Mr.  Eastman 's 
double  duties  will  certainly  prove  very 
interesting  to  the  public.  First,  as  to 
his  daily  bread  and  butter  involved  in 
the  duties  of  load  dispatcher.  These 

are  decidedly  prosaic  and  most  exact- 
ing, yet  with  an  inside  source  of  infor- 

mation as  to  the  good  citizen's  comings 
and  goings  that  is  illuminative,  de- 

cidedly the  right  word,  as  it  depends 
mainly  on  the  light  used  by  the  citizen 
and  the  time  of  using  it  and  also  the 

amount  <of  power  used  by  firms  and 
when. 

Load  dispatchers  go  on  in  relays  so  to 
say.  On  them  depends  the  proper 
movement  of  energy  over  the  central 

station  system.  If  there  is  a  break 
down  in  a  unit  at  one  plant  it  is  up  to 
the  load  dispatcher  at  the  time  on  duty 
to  obtain  relief  from  another  station ; 
to  see  that  heavily  charged  wires  are 
connected  properly ;  that  if  open  and  a 
menace  to  the  public  they  are  properly 
guarded;  to  watch  every  upward  or 
lowering  movement  of  the  amount  of 
energy  needed.  Thus  the  day  before 
Christmas  the  demands  for  power  en 
ergy  slow  down  early  in  the  day,  or 
again  in  the  summer  the  lights  on  the 
front  porch  are  more  in  evidence  in  the 
evening  hours  than  the  lights  in  the 
rooms  of  the  house  itself. 

In  front  of  the  load  dispatcher  as  he 
sits  at  his  work  of  direction,  is  a  board 

on  which  by  means  of  pegs  and  differ- 
ently colored  lights  the  movements  of 

current,  the  condition  of  wires  and  the 

happenings  at  all  stations  and  substa- 
tions day  and  night  are  faithfully  re- 

corded. It  is  a  strenuous  life  for  a  man 

while  he  is  on  duty  and  the  safety  and 

efficiency  of  the  company's  workings 
and  the  comfort  of  the  public  depends 

very  greatly  on  Mr.  Eastman  as  he  sits 
at  his  desk  just  as  depicted  in  the  illus- 
tration. 

Then,  presto  change!  The  double 
director  becomes  the  musician  with  load 

dispatching  far  away  and  his  mind  con- 
centrated on  the  next  rehearsal  or  the 

next  concert,  or  the  choice  of  pieces  to 

1398 
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be  practiced  up 
or  set  for  the 

program. 
The  Common- 

wealth Edison 
Orchestr 
formed  entirely 
from  men  who 

r  e  musicians 
n  d  who  are 

drawn  from  all 
branches    of   the 

away,  one  of  the  best  orchestras  in  the 

city.  There  are  over  90  members,  rep- 
resenting the  full  complement  of  or- 

chestral instruments,  and  the  whole 
gathering  together  of  them  and  intense 
work  necessary  to  keep  them  up  to 

perfect  concert  pitch  is  due  the  un- 
flagging zeal  and  knowledge  of  their 

director  added  to  his  personal  sym- 
pathy and  understanding,  not  to  men- 

tion perfect  taste. 
Mr.  Eastman  is  a  young  man  but  lie 

has  had  a  very  thorough  musical  in- 
struction and  experience.     Some  years 

Mr.  Eastman  Shown 

in  His  Two  Capacities — Load 
Dispatcher  and  Musical  Director. 

He  is  in  Truth  a  Veritable  D.  D. 

ago  before  he  was  a  D;  D. ;  that  is, 
either  a  load  dispatcher  or  leader 
of  an  orchestra,  he  was  secretary  to 

the   American   Consulate-General  at 
Budapest.     While    there    he    studied 

music   and   played  in   orchestras   even 
that  of  the   Grand  Opera  House.     He 

played    with    the    famous    Hungarian 
bands  and,  as  he  himself  has  observed, 
was  the  only  member  probably  who  had 
to  have  the  score,   the  others  playing 
without  notes. 

Mr.  Eastman  is  one  of  the  most  pleas- 
ant and  unassuming  of  men  ;  he  is  also 

one  of  the  busiest.  His  orchestra  is  a 

unique  institution  of  very  few  years' existence  and  his  work  in  connection 
with  it  is  also  quite  unique.  February 

12  last  the  orchestra  under  his  leader- 
ship gave  a    most    successful   eoneert    in 

Orchestra  Hall,  Chicago.  The  house 

was  packed  with  all  sorts  and.  condi- 

tions of  people  and  from  the  most  dis- 

tinguished   in    the    city    to    some    o\'    the hunihlest  they  alt  gave  him  enthusiastic 
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support.  It  was  the  second  annual  ben- 
efit concert,  only  the  second,  but  the 

program  rendered  was  very  much 
worthy  of  the  occasion. 

LIFEBOATS     AND     ANCHORS     OF 

THE  IMPERATOR 

The  control  of  lifeboats  on  the  mod- 
ern ocean  liners  has  been  brought  to  a 

science.  The  best  engineering  skill 
has  devised  apparatus  which  will  lower 
the  boats  from  the  highest  decks 
quickly,  under  every  possible  condition. 

On  the  SS.  Imperator,  the  world's  larg- 
est ship,  derricks  have 

been  installed  which  will 
lower  the  lifeboats  from 
either  side  of  the  ship. 
Electricity  operates  the 
mechanism  and  makes  it 

possible  to  raise  and  lower 
a  boat  filled  with  passen- 

gers in  less  than  70  sec- 

Cbains  Almost  a  Mile  Long 

vice  is  used  for  suspending  boats  on 
the  lower  decks,  which  allows  them  to 
be  swung  outward  and  lowered  in  a 
few  seconds.  This  great  liner  carries 

84  boats,  two  of  which  are  high  pow- 
ered motor  boats  that  could  take  the 

others  in  tow.  The  power  boats  are 

equipped  with  wireless  telegraph  ap- 
paratus having  a  200  mile  range. 

The  Imperator  carries  no  less  than 
five  great  anchors.  Her  main  anchor 
weighs  26,445  pounds  and  is  the  biggest 
in  the  world.  Anchor  chains  are  pro- 

vided big  and  strong  enough  to  hold 
the  great  ship.  Every  link  of  the 

chains  is  of 
hardened 

steel  de- 
signed with 

a  crossbar 
that  they 

may  not 
tangle.  The 
•combined 

length  o  f 
these 
chains  i  s 

about  three- 

quarters  of a  mile. 

Anchor,  the  Biggest  in  the  World 

onds.  A  number  of  the  boats  are  collap- 
sible and  nested  one  above  the  other  to 

economize  space,  so  that  eighteen  large 
lifeboats  are  stowed  on  the  upper  deck 
between  two  of  the  funnels  within 

reach  of  the  cranes.     An  ingenious  de- 

PRESCRIBING  FOR  A 

PUMP 

One  of  the  big  pumps 
at  a  California  pumping 
station  got  out  of  repair, 

and  just  what  had 
caused  the  trouble  no 
one  could  tell.  Now  the 

pump  had  been  made 
years  before  by  a  New 
York  Company,  and  to 

call  a  man  across  the  country  for  the 

purpose  of  making  repairs  was  too  ex- 
pensive a  proposition  to  be  considered. 

Happily  an  ingenious  device  was  em- 

ployed. A  phonograph  was  called  into  requi- 
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Collapsible  Boats   Nested  Between   the   Funnels   of  the   S.  S.  Imperator,    Arranged   to   Ecoi 

sition.     The  manager  spoke  into  the  re 
ceiver,  describing  the  symptoms  of  the 
ailing  pump,  and  further  to  indicate  the 
case,  he  placed  the  receiver  so  that  the 

pulsations  of  the  pump  could  be  re- 
corded. 

Just  as  a  physician  listens  to  the  ac- 
tion of  the  heart  or  lungs  in  the  human 

body  by  means  of  a  stethoscope,  so  the 

"pump  doctor"  listens  by  means  of  a 
phonograph  to  the  throbs  and  pulsations 
of  a  pump  and  is  by  that  means  enabled 
to  diagnose  the  disease. 

Those  who  listened  to  the  strange 
communication  at  the  New  York  office 

of  the  company  said  that  the  voice  of 
the  Calif  ornian  from  the  phonograph 
was  heard  first,  giving  in  a  clear,  pre- 

cise and  distinct  way,  the  symptoms  of 
the  pump.  Then  was  heard  the  b-r- 
bang!  b-r-bang!  of  the  pump,  and  an 
occasional  wheezing  sound  which  might 
be  made  by  escaping  steam. 

The  engineer  to  whom  the  phono- 
graph was  submitted  said  that  the  whole 

record  was  so  perfect  that  he  felt 
tempted  sometimes  to  ask  additional 

questions.  The  experiment  proved  en- 
tirely successful.  The  proper  remedy 

was  suggested,  and  the  pump  was  soon 
running  once  more,  as  good  as  new. 

ELECTRICITY  PREVENTS   BOILER 

CORROSION 

A  patent  has  recently  been  taken  cut 
in  England  for  a  process  for  the  pre- 

vention of  the  corrosion  and  scaling  of 
boilers.  An  electrode  is  fixed  inside  the 

boiler  and  the  boiler  shell  itself  is  con- 

nected with  the  oilier  terminal  o\'  the 
source  of  electricity.  In  this  way  there 

is  maintained  on  the  inside  surface  o\' 
i  he  shell  a  film  of  hydrogen  which  pre- 

vents the  adhesion  of  the  scale  and  pre- 
serves the  plates  from  corrosion.  The 

apparatus  has  been  instaUedal  the  V .  S. 
Navy  yard  at  Brooklyn,  and  is  giving 

good  results.  The  currenl  used  is  di- 
rect, from  six  to  ten  volts. 
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TEACHING  AN  OLD  SEA  DOG  NEW 

TRICKS 

"With  the  inborn  prejudice  of  an  old 
sea  dog  against  new  fangled  ideas,  the 
captain  of  a  certain  sea  going  tug  for 
a  long  time  objected  to  the  use  of  a  tele- 

phone on  his  boat.  Finally  he  was  won 
over  and  this  is  how  he  explained  his 
conversion : 

"I  never  believed  in  putting  tele- 
phones on  a  boat  like  this  and  you 

couldn't  get  me  to  use  the  things  when 
they  put  them  in.  Didn't  think  they 
were  seaworthy.  Then  something  hap- 

pened to  make  me  change  my  mind  and 
mighty  quick,  too !  We  were  pulling 
along  off  the  Maine  coast  with  a  long 
tow  of  coal  barges  when  we  struck  the 

worst  sou'wester  I've  run  into  in  my 
30  years  of  sea  going.    I  wanted  to  tell 

the  engineer  something — something  im- 

portant that  my  signal  bells  couldn't 
tell  him.  You  couldn't  hear  a  sound 
through  the  tube  so  I  started  to  send 
the  cabin  boy  down  with  the  message. 
But  the  sea  was  too  high  and  I  was 

afraid  he'd  be  washed  over  the  side. 
Without  knowing  it,  I  found  myself 

using  my  inter-phone,  and  all  of  the 
next  few  days  while  we  were  riding 
out  the  gale  I  used  that  thing  all  the 
time.  You  could  understand  every- 

thing in  spite  of  the  racket  made  by  the 
Wind  and  engines.    Pretty  hard  to  teach 

an  old  sea  dog  new  tricks,  but  I'm  glad 
I  learned  that  new  one.  Now  I  wouldn't 
be  without  it;  use  the  inter-phone  for 
everything ;  and  the  crew,  including  the 

cook,  feels  the  same  way  about  it." 

HOTELS  MAY  BE  SURE  OF  FRESH 
EGGS 

This  device  for  testing  eggs  to  see  if 
they  are  fresh,  by  means  of  a  Mazda 
lamp,  will  be  especially  welcomed  by 
hotelkeepers  who  wish  to  safeguard  the 

feelings  o  f 
their  favorite 

guests.  The 
lamp  is 
wired 
thro  ugh  a 

brass  discon- 
necting 

tact  to large 

cells 
leather 

phragm front  of  the  lamp  contains  two  round 
holes  each  large  enough  to  admit  the 
small  end  of  an  egg.  Placing  the 
eggs  in  the  holes  presses  the  disconneet- 
contact  against  a  second  contact  which 
completes  the  circuit,  lighting  the  lamp. 
The  test  on  the  eggs  is  the  same  as  the 

old  process  of  "candling." 

'Candles"    Eggs con- 

four 

dry 

.  A 

dia- 

i  n 

TRY  ONE  IN  A  COLD  BATH  ROOM 

The  luminous  electric  radiator  has 

achieved  quite  a  reputation  for  itself 
in  the  way  of  being  a  romantic  little 
article  to  have  around  whenever  it  is 
time  for  the  evening  stories  or  when  the 
wind  is  howling  outside.  But  there  is 
another  side  to  the  life  of  an  electric 
radiator  which  has  to  do  with  the  ex- 

tremely practical  and  comfortable, 
which  every  one  who  has  taken  them 
for  their  cheerful  glow  has  discovered. 
Although  they  do  look  very  cosy  and 
cheerful  they  will,  at  the  same  time 
they   are  so  looking,   throw   out  heat 
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enough  to  make  a  lot  of  difference  in 

a  cold  room.  Those  people  who  appre- 
ciate the  difference  between  a  warm 

bath  room  and  a  cold  bath  room  will 

appreciate  the  electric  radiator  when 
the  heating  system  of  the  house  is  not 

bending  its  best  energies  in  that  direc- 
tion. 

RAILROAD    CROSSING   SIGNALS 

ILLUMINATED 

On  the  Rochester  division  of  the 
New  York  State  Railways  a  new  scheme 
has  been  devised  for  lighting  railroads 

at  intersection 
of  country 

roads.  Six  elec- 
tric lamps  are 

placed  on  each 
side  of  the  or- 

dinary ' '  Rail- 
road Crossing" 

sign,  one  lamp 
at  each  end  of 
each  cross  arm 
and  two  lamps 
in  the  middle. 
It  is  said  that 
by  this  scheme 
the    signs    are 

A  War„ine  in  the  Night  discernib]e    .,t.  a 
distance  of  one  and  a  fourth  miles,  and, 

from  their  characteristic  shape  arc  eas- 
ily read  as  far  as  they  can  be  seen. 

"THE  MACHINE  CALLED  THE 

TELEPHONE" 
The  wife  of  the  former  German  Am- 

bassador to  Washington,  von  Heger- 
mann-Lindencrone,  writes  in  a  recently 
published  book  describing  life  in  Amer- 

ica in  the  70s,  of  the  introduction  of 
the  telephone.  In  the  free  translation 
is  here  described  what  she  saw  and 
heard : 

"Johann  has  just  come  from  Boston 
and  brings  incredible  news  about  a  ma- 

chine called  the  telephone.  It  Avas  noth- 
ing but  a  wire  with  one  end  in  Boston 

and  the  other  in  Cambridge.  He  says 
that  he  could  hear  quite  plainly  what 
the  person  in  Cambridge  said.  Our 
neighbor,  Mr.  Graham  Bell,  invented it. 

"How  wonderful  it  must  be !  So  far, 
he  has  stretched  his  wire  only  as  far 

as  Cambridge.  'What!'  cried  the  peo- 
ple. 'You  think  you  can,  by  means  of 

a  wire  in  the  air,  hear  persons  speak 

at  such  distance?'  'Let  me  try;  I  will 
pay  half  the  expenses,'  said  Bell,  'if  the 
authorities  will  pay  the  other  half. '  He 
was  very  certain  of  success,  and  when 
he  spoke  with  his  brother  in  Cambridge 
from  Boston,  to  invite  him  to  dinner, 

and  added,  'Bring  your  mother-in-law 
along,'  he  heard  plainly,  although  not 
very  loudly,  the  voice  of  the  old  lady 
remarking : 

"  'That  fellow  must  have  his  joke, 

even  now.' "There  is  another  invention,  called 
the  phonograph,  by  means  of  which  the 
human  voice  is  reproduced.  I  sane;  in 
one  of  the  things  through  a  horn  (il 

was  received  by  a  platinum  roller1  and 
then  [  heard — my  voice.  K  that  was 
my  voice,  then  1  never  want  to  hear  it 

again ! "It  was  a  nasal,  creaking  tone.  1 
was  ashamed  of  myself.  And  the  faster 
the  man  turned,  the  higher  and  quack- 
ier  the  voice.  Pronunciation  and  ex- 

pression exactly  my  own      hut  the  voice 

God  protect   me  therefrom  !" 
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PORCH  LIGHTING 

Since  outdoor  living  became  an 

art,  porch  furnishings  should  in- 
clude fixtures  in  wicker.    They  are 

efficient    lighting    units    and  ".not merely    decorative    fixtures.    .The 
wicker   bowl   may   be  fitted 
with   luminous    bowl    equip- 

ment.    A  convenient  way  to" 
control  porch  lights  is  to  in- 

stall two  three-way  switches," one  on  the  porch,  the  other 
in  the  hall ;  by  means  of 

this    two-point    control 
the  porch  light  may  be 
turned  on  from  within 
or  without.     The  extra 

expense  is  slight,  cover- 
ing two  wires  between 

the  switches  which  are 

really  close  together. 
A  porch  light  should 

be  installed  just  outside 
the  entrance  door  and  there  may  be  other  outlets  for 
the  use  of  electric  fans. 

Porch  Furnishings  Should  Include 
Wicker  Fixtures 

Courtesy  Central  Electric  Co. 

Comparison   of  Lamps   for  Photographic  Purposes 
The  chemical  value  of  the  ultra-violet 

rays  of  the  spectrum  is  well  known,  and 
a  member  of  the  French  Academy  of 
Sciences  has  even  suggested  that  they 

may  be  used  to  assist  digestion  in  per- 
sons suffering  from  a  weak  stomach. 

In  the  domain  of  photography  they  are 

all  important.  _ .  A  writer  in  the  Ger- 
man review,  [Licht  und  Lamp,  gives  the 

following  table  of  ,  the  values  of  the 

chemical -rays  from  the  different  forms 
of  light,  taking  .as  a  standard  the  110 
volt  carbon  filament  .  incandescent 

lamp : —  '_..'.', 
Petroleum  lamp  with  Adonis  burn- 
er  ,.  53 

110  volt  carbon  filament  incandes- 

cent lamp .    .  .  . .  ."  100 
110  volt  metallic  filament  incandes- 

cent   lamp     134 

Auer  lamp  with  glass  cylinder.  .  150 
Auer  lamp  without  glass  cylinder.  185 
Nernst  lamp  without  covering.  . . .   120 
Five  ampere  arc  lamp     734 
Mercury    vapor    lamp,    220    volts 

opal  glass  covering   1384 
Regina  arc  lamp,  120  volts,  without 

covering     3230 
Diffuse  daylight,  Jan.  31,  10  a.  m. 
weather  snowy,  dull     920 

According  to  the  report  of  an  Amer- 
ican consular  officer  in  India,  there  is 

a  rapidly  increasing  use  of  aluminum 
ware  for  water  vessels,  cooking  uten- 

sils, etc.,  in  that  country.  This  has 
given  rise  to  a  demand  for  small  elec- 

tric induction  furnaces  for  fashioning 
the  raw  material  of  ingots  and  sheets 
to  suit  the  native  tastes. 
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What  Happens  to  the  Scenario 
Ingenious  methods,  short  cuts  and  tricks  without  number  are  employed  in 

filming  even  the  ordinary  scenario  portraying  more  or  less  everyday  affairs.  In 
this  the  fourth  article  of  the  series,  some  of  these  methods  zuill  be  described, 

which,  although  they  do  not  all  come  exactly  in  the  category  of  "trick  pictures," 
will  perhaps  more  directly  interest  the  scenario  writer. 

Almost  equally  interesting  are  some 
of  the  short  cut  methods — tricks  they 
might  be- called — which  are  employed 
in-order  to  accomplish  seemingly  im- 

possible feats  in  staging  thrilling 

struggles,  'headlong  plunges  to  the 
ground  from  lofty  heights,  etc.  Illusive 

scenery  or"  "stop  and  start"  camera 
work  nearly  always  furnishes  the  true 

explanation  of  these  seeming  impossi- 
bilities. 

By  way  of  illustrating  how  one  or  two 
of  these  tricks  are  accomplished  let  us 
turn  for  a  moment  to  certain  specific 
film  subjects.  For  instance,  not  many 
weeks  ago  Vitagraph  produced  a  two 

reel  subject  entitled  "The  Ancient 
Order  of  Good  Fellows."  In  one  scene 
of  this  production  a  policeman  and 
the  man  he  had  arrested  engaged  in  a 
thrilling  hand  to  hand  combat  on  what 
appeared  to  be  a  lofty  fire  escape  many 
stories  above  ground. 

Distant  views  were  given  of  the  two 
men  struggling  high  up  on  the  side  of 

a  real  skyscraper,  and  then  close-np 
scenes  were  shown  of  the  combatants 

still  fighting  on  the  balcony  of  the  lire 
escape.  The  struggle  ended  with  one 

of  the  men  being  hurled  over  the  rail- 
ing of  the  balcony  and  dashed  to  death 

on  the  ground  below.     It  sent  a  thrill 
1 

through  every  audience  witnessing  it 
and  yet  it  was  easy  of  accomplishment. 

When  the  "close-up"  scenes  were 
taken  the  men  were  posed  not  on  the 
real  fire  escape  of  the  real  skyscraper, 
but  on  a  fire  escape  constructed  so 

similarly  to  the  real  one  that  the  sub- 
stitution was  never  noted.  This  built- 

up  fire  escape  was  erected  on  the  floor 
of  the  Vitagraph  studio  as  shown  in  the 
accompanying  illustration  and  the  floor 
of  the  balcony  was  not  over  two  feel 
from  the  studio  floor.  The  camera 

only  registered  down  to  about  twelve 
inches  above  the  floor  level  and  so  when 

the  man  was  hurled  over  he  disap- 
peared from  sight — dropped  out  of  the 

picture  as  it  were — and  appeared  to 
have  been  hurled  to  his  death. 

A  quick  "flash"  back  to  the  scene  of 
the  real  skyscraper  and  a  close-np  view 
of  the  injured  man  lying  where  he  had 
fallen  completed  the  illusion:  ami  every 
mind  in  the  theater  pictured  the  actual 
fall  as  having  taken  place  and  gasps  of 
surprise  at  the  nerve  and  daring  of  the 
photoplayers  went   up. 

In,  an   Essanay   war 
some    time    ago,    the    he 
climb  a  telegraph  pole. 

thus  preventing  the  em 
them 

trama    1 
'0  was 

cut    till 

my    froi 
shot    by   tin 

wire 

usin 
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vancing  Confederates  before  he  could 
descend  from  the  pole.  As  the  bullet 
took  effect  and  the  hero  reeled  in  mid- 

air and  crashed  down  to  his  death  at 

the  foot  of  the  pole,  everyone  in  the 
audience  was  thrilled  and  awed.  Some 

who  recall  that  just  before  the  fall  the 

camera  "panaramed" — that  is,  started 
at  the  top  and  followed  all  the  way 

down  the  length  of  the  pole — will 
doubtless  feel  sure  that  there  could  have 

been  no  deception  here  as  in  the  case 
of  the  fire  escape  described  above,  for 
the  reason  that  they  actually  saw  the 
whole  length  of  the  pole  and  knew  for 
a  fact  that  the  pole  was  many  feet  in 
height.  Yet  in  spite  of  that,  the  clever 
producer  by  a  trick  of  photography 
and  substitution  did  fool  them. 

Here  is  how  it  was  done.  The  hero 

in  cutting  the  wires  was  posed  on  the 
cross  arms  of  a  telephone  pole  that 
stood  some  six  feet  from  the  .ground. 
The  camera  was  so  mounted  that  it 

showed  only  the  upper  part  of  the  pole 
and  a  distant  skyline,  which  indicated 
that  the  man  was  some  30  feet  from  the 

ground.  When  the  camera  "pan- 
oramed"  it  was  pointed  at  a  real  tele- 

graph pole  of  the  ordinary  height. 
The  hero  was  posed  atop  that,  just  as 
he  had  been  on  the  top  of  the  short 
pole,  and  as  the  camera  swept  towards 
the  ground  and  the  hero  went  out  of 
sight  the  audience  was  convinced  that 
they  were  looking  at  the  same  pole  they 
saw  a  moment  later  when  the  camera 

was  shifted  back  to  the  short  pole  where 
the  hero  was  shot  and  toppled  off  to 
meet  his  death  below. 

Though  the  actual  fall  was  but  a  few 
feet  only,  its  start  was  recorded  by  the 
camera.  The  hero  arose  and  hurried 
over  to  the  tall  pole,  at  whose  base  he 
curled  up  in  a  limp  looking  heap.  The 
camera  then  got  into  action  again; and 
because  you  could  see  30  feet  of  pole 
rising  above  the  body  of  the  dead  hero 
you  felt  sure  he  must  have  fallen  from 
the  top  of  that  same  pole. 

In  the  same  way  hairbreadth  leaps 
from  the  tops  of  tall  cliffs,  jumps  from 
lofty  precipices,  etc.,  are  carefully 
staged  against  the  background  of  a 
real  cliff  of  gigantic  height  and  then 
the  player  makes  a  jump  off  a  little 
mound  of  earth  and  falls  a  few  feet,  so 

that  he  disappears  from  the  camera's 
range  of  vision,  thus  convincing  the 
picture  fan  that  a  feat  of  an  amazing 
sort  has  been  performed. 

Once  in  awhile,  of  course,  the  real 
thing  is  attempted  successfully,  so  that 
it  is  not  fair  to  assume  the  pictures  are 
always  tricks.  One  of  the  most  notable 
examples  of  the  real  thing  in  recent  re- 

leases is  the  four  reel  subject  "The 
Great  Leap"  on  the  Mutual  program. 
In  this  picture  a  man  and  a  girl, 
mounted  on  a  horse,  actually  jump  off  a 
cliff  from  a  surprising  height  and 
plunge  into  a  deep  pool  below. 

As  is  well  known,  the  store  fronts, 

burning  -houses,  and  palatial  palaces 
seen  on  the  picture  screens  are  fre- 

quently nothing  but  painted  scenery  or 
built  up  structures  of  the  most  fragile 
character.    In  the  accompanying  scene 
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from  Edison's  "A  Good  Sport"  one 
glimpses  the  hold-up  in  the  roadway, 
while  the  cameraman  stands  in  the  left 

foreground  of  the  picture  and  in  the 
background  we  see  the  flimsy  front  of 

the  "Idle  Hour"  tavern,  and  the  chub- 

by proprietor,  awaiting  his  cue  behind 
the  canvas  door  of  his  place  of  busi- 
ness. 

The  tottering  ruins  of  a  burning  home 
in  another  illustration  show  how  com- 

paratively    small     was     the     built-up 

The  Ruins  of  a.  Burning  Homo  in  tho  Wilds  of  Afriim— Filmed  at  Los  Angrlos  Studios 
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structure  which  was  really  burned' to 
the  ground  for  picture  purposes.  It 
was  filmed  at  the  Los  Angeles  studios 
of  the  Selig  Polyscope  Company  and 
represents  the  home  of  an  Englishman 

in  the  wilds  of  Africa,  which  was  at- 
tacked and  burned  by  a  band  of  Kaffirs. 

When  the  camera  was  brought  up  close 
enough  so  that  its  widest  range  still 
retained  the  structure  in  its  vision,  the 
English  home  was  a  most  convincing 

sort  of  building,  but  the  "still"  picture 

which  is  here  reproduced  was  taken 
from  much  farther  back  and  so  shows 

more  than  the  artistic  director  per- 
mitted to  creep  into  the  motion  picture. 

Much  more  difficult  of  accomplish- 
ment and  requiring  the  utmost  care  are 

scenes  laid  aboard  ship  in  a  high  sea 
when  the  whole  boat  has  to  pitch  and 
roll  with  the  action  of  the  waves.  In 

Edison's  "Hard  Cash"  it  was  neces- 

sary to  construct  portions  of  two  sail- 
ing vessels,  of  a  type  corresponding  to 



Motion  Pictures 1409 

the  period  in  which  the  story  was  laid, 
and  so  build  them  on  rockers  or  cradles 

that  a  score  or  more  of  men,  applying 

all  their 'strength  to  the  ends  of  these 
rockers,  were  able  to  tilt  the  vessels 
now  this  way  and  now  that.  The  ves- 

sels were  built  close  to  the  shore  of  a 

huge  bay  and  the  camera  was  so 
mounted  that  it  took  in  only  the  deck 
level  and  the  stretch  of  bay  which  can 
be  seen  just  beyond  the  bow  of  the 
vessel. 

The  completed  film  creates  a  perfect 

illusion,  as  one  sees  the  deck  tilt  high 
on  one  side  and  then  on  the  other,  while 
ahead  and  in  the  distance  one  is  abso- 

lutely certain  that  nothing  but  water 
and  sky  can  be  seen.  Those  sportily 
inclined  and  who  did  not  know  the  real 

secret  of  this  particular  picture  would 
undoubtedly  be  willing  to  bet  large 
sums  that  the  film  was  made  in  mid- 
ocean,  so  realistic  is  the  rocking  of  the 
ships,  and  yet  the  illustration  shows  it 
all  to  have  been  staged  ashore,  with 
only  the  sea  for  a  background. 

A  TRUE  LUBIN  ROMANCE 

A  few  months  ago  the  Lubin  scenario 
editor  handed  out  a  romantic  war  pic- 

ture entitled  "Fitzhugh's  Ride"  to 
Director  Edgar  Jones.  Being  leading 
man  of  his  own  company,  Jones  cast 

himself  for  "  Fitz- 

hugh"  and  selected  for 
his  picture  sweetheart 
Louise  Huff,  who  is 

listed  as  "the  Kate 

Greenaway  girl"  of  the 
studio.  Miss  Huff  is 
a  fair  little  doll  with 

blonde  hair  and  a  pair 
of  beautiful  blue  eyes. 
Jones  considered  her 

in  the  photoplay  to  be 
a  bride  well  worth 

fighting  for. 
As  the  plot  ran,  Jones 

as  "Fitzhugh, "  who 
was  supposed  to  be 
dead,  hears  that  his 
sweetheart  is  about  to 
be  married  to  a  rival. 

Fitzhugh  mounts  his 
horse  and  gallops  to  the  church,  where 
he  rides  up  the  aisle  in  time  to  prevent 
the  ceremony.  Snatching  the  girl  in 
one  arm  he  draws  her  up  beside  him 
on  the  saddle,  turns  his  steed  and  rices, 
outdistancing  all  pursuers.  During  the 
wild  ride  Miss  Huff  held  Jones  tightly 
with  her  arms  and  Jones,  still  in  the 
character    of    Fitzhugh,     clasped     her 

waist  with  his  own  stalwart  arm. 
There  was  love  in  the  situation  which 
neither  could  resist  and  the  sequel  was 
consummated  the  day  following,  when 
at  the  little  country  church  at  Oaks, 
near     Norristown,     Rev.     George     W. 

Real  Weddinc 

ll, 

eddinj 

ed   th< 

to    hei 

Barnes,   who   assisted   at 
scene   in   the    photoplay,    nun 

little  "Kate  Greenaway   girl1 
director,  Edgar  Jones. 

So  when  you  sec  the  wedding  inter- 

rupted in  "Fitzhugh's  Ride"  ;is  that film  is  thrown  on  the  screen  you  will 
know  you  are  witnessing  the  beginning 
of  a  real  romance. 
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Mountain  Trailing  With  a 
Famous  Camera  Man 

To  secure  the  first  winter  scenes  in 
Glacier  National  Park  in  Northwest- 

ern Montana,  Ralph  E.  Earle,  Pathe 
Weekly  cameraman,  recently  spent 

twelve  days  in  the  nation's  newest 

playground.  "Weather  conditions  were 
ideal  and  static  was  evidently  on  a  va- 

cation, since  Mr.  Earle  came  out  of  the 
park  with  2,000  feet  of  perfect  film. 
A  feature  of  the  trip  was  the  climb  to 
the  summit  of  White  Calf  Mountain, 
it  being  the  first  time  that  mountain 

peak  had  ever  been  scaled  in  the  win- 
ter months.  A  recent  issue  of  Pathe 

Weekly  featured  this  part  of  the  trip 

and  Mr.  Earle 's  work  will  no  doubt 
shortly  appear  as  a  scenic  reel,  in  keep- 

ing with  the  Pathe  Freres  policy  of 
putting  out  at  Various  times  scenic 

subjects  in  the  "seeing  America  first" 
series. 

With  the  Great  Northern  railway  ex- 
tending for  more  than  60  miles  along 

the  southern  border  of  the  great  na- 
tional reservation,  the  park  is  easy  of 

access  and  can  be  entered  at  numerous 

places,  though  the  official  gateway  has 
been   designated   at   Glacier  Park   sta- 

A  Scene  During  the  Descent  of  Rising  Wolf  Mountain  in 
Glacier  National  Park 

tion.  It  was  at  this  point  that  the  Pathe 
man  secured  his  guides  and  commenced 
the  winter  trip  through  the  park.  The 

chalets  owned  by  the  railroad  com- 
pany, which  serve  as  a  convenience  for 

tourists  viewing  the  wonders  of  the 
park  in  the  summer  months,  were 
placed  at  the  disposal  of  the  party 

and  the  trip  was  successful  through- 
out. 
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Some  idea  of  the  exper- 
iences  of  the  cameraman 

in     the     North- 
west   may    be 

had   when 
it         is 
known 
that   on 

this    trip    Mr. 
Earle    made 
the  long  jump 

from  the  sun- 
ny climate  of 

Los    Angeles 
to    cool    crisp 
winter  weath- 

r     in    the 

park.   At the  hotel 
he    left 

his  low  shoes  and  silk  socks  for  woolen 

clothing  and  snow  shoes,  but  in  ten 
days  was  back  securing  a  negative  of 
the  tournament  of  roses  in  Pasadena. 

Mr.  Earle  was  the  first  cameraman 

representing  the  licensed  companies  to 
make  pictures  in  Glacier  National  Park 
and  has  made  three  trips  by  stage,  au- 

tomobile and  horseback  to  1ilm  the 
beauties  of  the  new  national  park.  He 

was  the  only  cameraman  to  secure  pic- 

tures of  ex-president  Taft's  children, 
who  were  in  the  park  while  their  fa- 

ther was  the  chief  executive  of  the  na- 
tion, and  also  secured  the  negatives  of 

the  first  visit  of  Secretary  of  the  Inter- 
ior Lane  to  Glacier  National  as  well  as 

Mount  Rainier  National  park  last  Au- 
gust. Mr.  Earle  made  the  motion  pic- 

ture record  of  the  end  of  the  191^ 

Glidden  tour  at  Glacier  park  and  has 
secured  some  valuable  and  interesting 
films  of  the  Glacier  park  Indians. 
The  American  Northwest  offers  a 

wide  field  for  the  scenic  artist  with 

the  motion  picture  camera  and  since 
Mr.  Earle  has  been  assigned  to  the  field 

which  covers  Montana,  Oregon,  Wash- 
ington, Idaho,  Colorado,  Arizona  and 

California  he  has  many  subjects  of  in- 
terest to  keep  him  busy.  At  the  time 

the  Pathe  representative  paid  his  visit 

to  the  park,  skiing,  snowshoeing,  skat- 
ing and  other  winter  sports  were  at 

their  height  and  the  scenes  secured 
by  Mr.  Earle  will  show  the  mountains 

in  their  winter  mantle.  I'ro/en  water- 
falls, trails  through  the  snow  covered 

Forests,  the  party  climbing  the  moun- 
tains, the  descent  of  Mt.  Elizabeth  in 

a  snow  storm,  snowshoeing;  and  a  gen- 

eral scenic  record  o\'  rare  beauty. 



1412 
~P  ovular  Electricity  and  the  World's  Advance 

CARNEGIE  AS  AN  ACTOR 

Andrew  Carnegie,  the  famous  Laird 
of  Skibo,  recently  made  his  debut  as  an 

actor  for  motion  pictures  and  "made 
good"  to  such  an  extent  that  hardened 
directors  found  nothing  to  criticize  in 

his  playing  and  are  seriously  consider- 
ing making  him  an  offer  to  repeat  his 

performance  on  another  occasion. 
Immediately  upon  his  arrival  at  the 

The  film  and  talking  machine  record 
which  he  made  will  be  exhibited  in 

vaudeville  and  a  record  and  print  of  the 
film  will  be  placed  in  the  archives  of 
the  Modern  Historic  Society.  One  of 
Edison  players  who  was  an  interested 
spectator  remarked  that  it  was  a  great 

pity  Mr.  Carnegie  had  turne_d  his  at- 
tention to  steel  and  libraries  as  the 

stage  thereby  lost  a  great  actor.    Never 

It  was  a  Pity,"  Remarked  an  Edison  Player,      That  Mr.  Carnegie  had  Given  His  Attention  to  Steel 
Libraries,  as  the  Stage  Thereby  Lost  a  Great  Actor" 

Edison  studios  Mr.  Carnegie  proceeded 
to  post  himself  upon  the  duties  of  an 
actor.  A  handsome  library  set  had  been 
made  and  Mr.  Carnegie  took  his  place 

beside  a  table.  "When  he  got  the  work 
he  proceeded  to  give  his  lecture  in  the 
most  business  like  way  imaginable.  He 
seemed  utterly  oblivious  of  the  camera 
and  discussed  the  subject  of  the  distri- 

bution of  wealth  and  the  obligations 
which  great  wealth  imposes  upon  a  per- 

son as  if  he  were  talking  to  a  friend. 

had  he  seen  such  self  possession  on  the 
part  of  a  man  who  faced  the  motion 
picture  camera  for  the  first  time. 

The  group  shown  in  the  picture  is  as 

follows:  Standing  from  left  to  right — 
M.  R.  Hutchison,  chief  engineer  of  the 

Edison  laboratory;  J.  A.  Poynton,  sec- 
retary to  Mr.  Carnegie;  Horace  G. 

Plimpton,  manager  of  the  Edison 
studio.  Sitting  from  left  to  right — 
Henry  Phipps,  Andrew  Carnegie  and 
Charles  Sumner  Graham. 
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ANOTHER  DANCING  PICTURE 
Mention  was  made  in  these  columns 

recently  of  a  film  released  by  the  Ka- 
lem  Company  in  which  the  new  dancing 

steps  were  taught  by  experts  in-  the 
terpsichorean  art.  Unfortunately  on 
account  of  the  newness  of  the  subject 
and  the  many  protests  which  have 
been  made  against  the  Tango  dances, 

even  in  pictures,  the  film  was  not  ex- 

Among  the  dances  illustrated  in  de- 
tail in  the  film  are  the  modern  turkey 

trot,  the  hesitation  waltz,  the  maxixe 
Brazilian,  the  Sebastian  maxixe  and  the 
Sebastian  tango. 

CAT  BREAKS  UP  THE  SCENE 

Black  Tom,  the  cat  which  makes  his 
home  in  the  Kalem  studio  in  New  York, 
has   conceived   a   special   fondness   for 

Mr.  Sebastian  and  Miss  Allen    Two  of  New  York's  Popular  Dancing  Teachers  are  Filmed  in  a  Series  of  Modern  Dances 

hibited  in  Chicago  after  the  board  of 
police  censors  had  witnessed  a  private 
showing  of  it. 

Now,  however,  a  new  dancing  film 
produced  by  the  Victor  company,  called 

"Modern  Dances,"  is  released,  in  which 
Sebastian  and  Allen,  two  of  New  York 

City's  most  popular  dancing  teachers 
are  seen  in  a  series  of  the  most  modern 
dances.  The  teachers  have  been  brought 
close  up  to  the  camera  in  order  thai 

every  movement  may  he  plainly  distin- 
guished by  the  spectator. 

Irene  Boyle,  the  popular  Leading  lady, 
but  that  Ibis  friendship  has  occasional 
drawbacks  was  recently  demonstrated 
while  Miss  Boyle  was  seated  in  a  chair 
in  a  contemplative  altitude,  before  a 

fireplace,  in  one  of  the  big  scenes  of 

"A  Modern  Jekyll  and  Hyde."  Tom 
saw  his  mistress,  calmly  walked  across 

the  Stage  and  hopped  into  her  lap.  thus 
breaking  up  the  scene  and  making  a 

"retake"  necessary.  Now  Tom  is  con- 
lined  in  one  of  the  dressing  rooms  when 

Miss  Boyle  poses  before  the  camera. 



The  Clarendon  Company  in  Eng- 
land has  Recently  Filmed  the  Fire 

of  London  with   Unusual  Fidelity 
to    Detail.     Three   of  the    Scenes 

Here  Reproduced  Show  the  Incen- 
diary   Lighting    His    Bomh    at    a 

Lantern,    Inhabitants    Fleeing 
Before   the   Flames    and    Burning 
Furniture  Thrown   from   a  House 

1 Br*                                   "MHHi 
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UP  TO  HIS  EARS 

Directors  of  motion  picture  produc- 
tions immediately  upon  finishing  a 

scene  in  the  studio  or  outdoors  are 

themselves  accustomed  to  step  before 
the  camera  for  an  instant  Avhile  the 
cameraman  takes  a  foot  or  more  of 

negative.  This  is  done  for  purposes  of 

identifying  various  parts  of  the  nega- 
tive when  it  reaches  the  assembling 

room,  for  thousand  foot  subjects  are 
taken  in  short  150  or  200  foot  lengths 
of  film,  and  these  are  later  gathered 
into  one  long  reel  of  1,000  or  more  feet 
in  length. 

the  surface  of  the  water.  The  water 

part  of  the  picture  was  taken  weeks 
before  and  Director  Kendall  was  en- 

gaged in  filming  the  ocean  liner  at  the 
time  he  registered  his  identity  on  the 
negative. 

HE'LL  KNOW  BETTER  NEXT 
TIME 

In  directing  the  production  of  a  mo- 
tion picture  when  a  director  wishes  the 

actors  to  pause,  to  give  time  for  the 
reading  of  a  letter  or  some  other  stage 
business,  which  will  later  be   inserted 

Unique  Effect  Obtained  When  Director  Kendall  of  the  Edi: 
Purposes  of  Identificatio 

Studios  Stepped 

The  director's  assistant  usually  holds 
up  a  printed  card  on  which  the  num- 

ber of  the  scene  in  question  is  shown 
in  large  figures  and  this  also  is  used  to 
help  in  identifying  that  particular 
scene  or  piece  of  negative  when  it 
reaches  the  assembling  room.  On  ac- 

count of  the  odd  and  varied  character 

of  the  scenes  taken  in  film  productions 
some  extremely  unique  effects  are 
sometimes  obtained  when  the  director 

steps  into  a  scene  for  purposes  of 
identification.  One  of  the  oddest  is 
shown  above. 

Director  Preston  Kendall  of  the  Edi- 

son studios  is  here  seen  apparently  go- 
ing down  for  the  last  time,  though  in 

reality  he  is  standing  on  llie  studio 
floor  in  front  of  the  black  background 
and  small  ocean   liner  seen  floating  on 

in  that  part  of  the  film,  he  calls  "Hold 
it!"  meaning  to  hold  the  action.  Dur- 

ing the  production  of  Director  Henry 

MacRae's  picture,  "The  Vagabond 
Soldier,"  at  the  Universal  Pacific 
Coast  studios,  Mr.  MacRae  gave  a  new 

property  man  a  bomb,  ■with  instruc- 
tions when  it  was  to  be  lighted  and 

when  it  was  to  be  thrown  into  the 

scene.  The  action  in  the  scene  pro- 
gressed and  finally  readied  the  prop- 

erty man's  cue  for  lighting  the  bomb. lie  lit  it.  The  director  instructed  the 

actors  as  the  scene  progressed  and 

finally  called,  "Hold  it.  hold  it!--    The 
new  property  man  thought  he  was  be- 

ing addressed,  lie  obeyed  instruc- 
tions and  is  now  in  the  hospital  at 

Universal  City  recovering  from  a 
badlv  burned  hand  and  arm. 



Rebel  War  Pictures  Shown 
A  month  or  more  ago  announcement  was  made  through  the 
columns  of  the  daily  press  that  General  Pancho  Villa,  Mexican 

rebel   leader,   had  entered  into  partnership  with  President 
Harry  Aitkin  of  the  Mutual  Film  Corporation,  to  the  end  that 

motion  pictures  of  his  campaign  against  the  fed- 
erals might  be  recorded  and  exhibited  in  the- 
aters all  over  the  world.     Recently  the  films 

taken  by  the  Mutual's  cameramen  on  the  firing 
g gg-g    line  began  to  arrive  and  wherever  shown 

-1   have  aroused  the  greatest  interest.    First 
prints  from  the  negative 
were    shipped    direct    to 

Washington    that   Presi- 
dent "Wilson  and  his  cab- 
inet   might    see    exactly 

what  has  been  occurring 
across  the  border. 

Some  of  the  first  "Mutual" 
War  Pictures  from  Mexico — at 
the  Top  is  Shown  a  Group  of 
Refugees  Washing  at  Camp 
Cotton,  El  Paso;  Next  Comes 

General  Villa  in"  the  Center  of 
the  Middle  Picture;  Below, 
General  Villa  Reviewing 
Troops  after  the  Battle  of 
Ojiniga 

Among  the  pictures  which  have 
to  date  been  .  released  are  films 
showing  the  rebel  forces  on  their 
way  to  the  battle  of  Ojiniga,  views 
of  Mexican  refugees  encamped  on 
American  soil  whither  they  had 
gone  following  the  approach  of 

federal  troops,  and  unusually  inter- 
esting close-up  views  of  General 

Villa  himself.    Other  and  still  more 

teresting  pictures  will  probably 
follow  as  the  campaign  against 

President  Huerta's  troops  pro- 

gr 
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Big  Game  Hunting  in  Real  Jungles 
Those  who  enjoy  animal  pictures — 

films  in  which  the  savage  beasts  of  the 

jungle  are  strongly  featured — will  find 
sufficient  excitement  in  the  latest 

Kleine,  multiple  reel  feature,  entitled 

"Between  Savage  and  Tiger." 
This  six  reel  production  of  the  Cines 

who  enacted  the  role  of  "Vinitius"  in 
"Quo  Vadis?"  and  "Antony"  in  "An- 

tony and  Cleopatra,"  in  this  picture 
plays  the  part  of  "Lieutenant  James 
Ross,"  a  hunter  of  big  game,  and  it  is 
he  who  shoots  the  tiger  as  it  is  leaping 
toward  the  camera.  So  close-up  are 

the  pictures  taken  that  you 
get  all  the  thrill  and  excite- 

ment of  yourself  being  pre- 
sent when  the  shooting  occurs, 

Playing  with  Drugged  and  Toothless 
Beasts  in  this  Case— A  Wild  Tiger  in  a  Real 
Jungle  was  Dropped  in  His  Tracks  Before 
the  Camera 

Company  in  Rome,  Italy,  makers  of 

such  celebrated  pictures  as  "Quo  Va- 
dis" and  "Antony  and  Cleopatra,"  con- 

tains a  thrill  in  every  reel,  but  interest 
centers  about  the  shooting  of  a  hug£ 
Bengal  tiger  within  a  few  yards  of  the 
motion  picture  camera.  This  tiger,  be 
it  understood,  is  not  a  half  tame  beast, 

acquired  from  somebody's  circus  and 
dragged  forth  before  the  camera,  bu1 
is  a  real  man  eating  tiger  filmed  in  its 
native  wilds  in  the  jungles  of  India. 

Anthony    Novelli,    the    same    player 
1  I 

and  your  Mood  is  sure  to  flew  a  bi1 
Easter  through  your  veins  as  you  behold 

the  gigantic  tiger  coming  straighi  to- 
ward you  iu  buge  leaps.  llis  head 

is  down,  his  tail  switching,  his  nostrils 
expanding,  ready  For  the  fatal  spring. 
Then  suddenly  the  beautiful  body  hur- 

tles through  the  air  straighl  toward 
you!  A  dimly  seen  puff  o(  smoke 

belches  forth  from  Iho  ritle  barrel  o\' 
the  hunter  in  the  foreground  o\'  the  pie 
lure  and  the  greal  tiger  plunges  for- 

ward on  his  head,  rolls  over  and  twists 
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and  squirms  in  mortal  agony.  Three 
minutes  later  you  behold  the  natives 
triumphantly  throwing  a  beautiful  tiger 

skin  over  the  back  of  the  pack  ele- 
phant. 

The  tiger  hunt,  as  has  already  been 
said,  is  only  one  of  the  many  thrilling 
spectacles  in  the  six  reels  of  film,  for 
among  other  scenes  shown  are  the  blow- 

ing up  of  the  powder  magazine  in  a 
huge  fortress,  the  killing  of  an  antelope 
and  water  buffalo  close  up  to  the  cam- 

era, the  sinking  of  a  huge  freighter  at 
sea,  the  capture  of  a  tiger  alive,  and 

the  rescue  of  the  hero 's  daughter  from 
a  tiny  hut  in  a  native  Indian  village  in 
which  she  is  confined  with  a  tiger.  All 
of  the  jungle  scenes  are  taken  in  the 
real  jungles  of  India,  while  the  rest  of 
the  picture  is  staged  in  the  Cines  studio 
at  Rome. 

ing  leaf"  of  Malaysia,  the  most  aston- 
ishing of  all,  the  joints  of  whose  limbs, 

the  veins  of  the  wings,  the  body,  every- 
thing combine  to  give  a  remarkable 

representation  of  a  leaf. 

INSECTS  THAT  MIMIC 

Few  persons  have  the 
patience  and  scientific 
knowledge  to  view  the 
common  insects  of  the 
wood  and  fields  with  such 

an  observant  eye  as  that  of 
the  motion  picture  camera. 
The  Pathe  film  entitled 

"Insects  That  Mimic," 
from  which  the  accompany- 

ing illustration  is  taken, 
shows  how  a  caterpillar 
mimics  a  leaf  bud  even  to 
the  extent  of  hiding  its 

tell-tale  legs  to  complete 
the  illusion.  Pale  green  in 
color,  it  defies  the  sharp 
eyed  birds  that  are  its  enemies,  safe  in 
its  inconspicuousness.  A  giant  weevil 
is  also  shown  which,  like  the  opposum, 
mimics  death  when  annoyed.  Other 

insects  pictured  are  the  "leaf  winged 
locusts,"  whose  wings  closely  simulate 
the  leaves  of  the  plants  upon  which 

they  feed;  the  strange  "walking 
sticks,"  looking  like  twigs  and  there- 

fore defying  detection,  and  the  "walk- 

CELEBRATED  AUTHORS  WRITING 

FILM  STORIES 

The  once  despised  motion  pictures 
to-day  are  able  to  offer  the  works  of 
some  of  the  world's  most  celebrated 
writers  in  film  form.  The  names  of 

such  writers  as  Rex  Beach,  Jack  Lon- 
don and  Roy  Norton  have  long  been 

seen  on  film  posters  as  the  authors  of 

motion  picture  scenarios,  but  to-day 
one  finds  the  Eclair  Company  announc- 

ing that  it  has  secured  the  exclusive 
rights  to  film  the  works  of  Jules  Verne 
and  Arthur  Stringer,  the  Vitagraph 

Company  announcing  the  completion 

of  Hall  Caine's  "The  Christian,"  the 

The  "Walking  Leaf'  of  Malaysia 

Selig  Polyscope  Company  filming  Har- 
old MacGrath's  "Adventures  of  Kath- 

lyn, ' '  and  the  Mutual  Film  Corporation 
heralding  such  a  formidable  array  of 
authors  as  Thomas  Nelson  Page,  am- 

bassador to  Italy;  Paul  Armstrong, 

playwright,  whose  drama,  "The  Es- 
cape," a  romance  of  the  underworld,  is 

now  being  produced  by  Mr.  Griffith 
personally;     John     Kendrick     Bangs; 
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George  A.  Birmingham,  who  wrote  that 

very  successful  Irish  comedy,  "General 
John  Regan,"  now  playing  in  a  long 
run  at  the  Hudson  Theater,  New  York ; 
Daniel  Carson  Goodman,  author  of 

"Hagar  Revelly,"  the  publication  of 
which  Anthony  Comstock  attempted  to 
prevent;  Zona  Gale,  Eleanor  Ingram, 

author  of  "The  Car  Behind";  Robert 
IT.  Davis  of  the  Munsey  Magazines ; 
Paul  West  of  the  New  York  World; 
II.  R.  Durant,  playwright  and  associate 

editor  of  "The  Cavalier";  Gardner 
Hunting,  editor  of  the  People's  Maga- 

zine; Homer  Croy,  the  humorist  of 

Judge,  Leslie's  and  Collier's;  George 
Pattullo  and  Roy  Norton,  both  of 
whom  are  famous  writers  of  Western 

stories ;  E.  Phillips  Oppenheim,  the  cel- 
ebrated English  novelist ;  Mary  Roberts 

Rinehart,  and  Roy  McCardell. 

A  MOTION  PICTURE  HAND 

CAMERA 

The  conventional  type  of  motion  pic- 
ture camera  has  long  been  considered 

inadequate  for  the  filming  of  topical, 
big  game  and  hunting  pictures,  and 
the  need  for  some  compact  light  in- 

strument which  can  be  handled  with 

the  ease  and  simplicity  of  the  ordinary 
snap  shot  or  kodak  apparatus.  The 
first  commercial  success  in  this  direc- 

tion has  recently  been  achieved  by  Mr. 

Proszynski,    the    Polish   scientist,    resi- 

dent in  England,  who  has  perfected  an 
instrument  which  he  calls  the  Aero- 
scope. 

The  Proszynski  camera  is  driven  by 

compressed  air  and  is  absolutely  auto- 
matic in  its  operation,  the  exposures 

being  made  regularly  at  the  desired 
number  per  second,  all  the  while  the 
control  button  is  depressed  and  so  long 
as  there  is  sufficient  air  in  the  reser- 

voirs to  drive  the  mechanism.  The  in- 
strument, measuring  twelve  inches  in 

length  by  8%  inches  in  width  by  6V2 
inches  deep  and  weighing  fourteen 
pounds,  is  entirely  self  contained.  It  is 
fitted  with  separate  film  boxes  inside 
the  camera,  any  number  of  which  may 

be  carried  and  changed  in  full  day- 
light, like  the  common  kodak  film  ml  I. 

When  loaded,  the  camera  normally  has 
300  feet  of  film  in  the  spool  box,  and 
the  air  reservoirs  are  of  sufficient  ca- 

pacity to  enable  600  feet  of  film,  or  two 
full  boxes,  to  be  exposed  upon  a  single 
charge. 

The  compressed  air  is  contained  in 
four  cylinders  placed  side  by  side  and 
interconnected,  so  that  as  soon  as  one 
is  exhausted  the  next  comes  into  action. 
The  air  reservoirs  are  charged  by 
means  of  an  ordinary  cycle  pump  in 
the  same  manner  as  if  pneumatic  tires 
were  being  inflated,  the  camera  being 

placed  upon  the  ground  for  this  pur- 
pose. The  charging  valve  is  placed 

upon  the  top  and  is  closed  with  a  screw 
cap  to  prevent  the  entrance  of 
dust.  About  40  strokes  with  the 

average  Tool  pump  is  sufficienl  to 
produeea  pressure  of  lOOpounds. 

The  Aeroscopc,  an  Instrument,  Perfected  by  a  Polish  Scientist, 
Who  Residos  in  England 

Max  Asher  and  a  hall'  do  en 
others  aarrowly  escaped  being 

seriously  in  hired  during  the  pro- 
duction of  the  Joker 

■ '  I ,o\  e  and  Polil ics, "  \\  ben  they 
slipped  from  a  steep  roof  and  fell 

into  a  nest  o\'  burning,  oil  soaked 
rags.  Their  clothes  took  lire, 
and  t hey  were  only  saved  by  the 
speedy  use  of  blankets. 
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A  POWERFUL  BATTLE  PICTURE 

One  of  the  most  powerful  film  stories 

of  the  last  few  weeks  was  Edison's  two 
reek  drama  entitled  "Rorke's  Drift," 
which  is  an  historically  correct  repre- 

sentation of  the  battle  at  that  point  be- 
tween British  troops  and  Zulu  savages. 

"Rorke's  Drift, "  though  not  so  well 
known  in  this  country,  is  a  household 
word  in  England,  since  few  incidents  of 

ceeded  in  swarming  upon  the  barricade, 
which  the  little  band  of  cornered  men 
had  erected,  but  each  time  they  were 
driven  back  by  the  desperate  soldiers. 
Hundreds  of  savages  lay  dead  about 
the  barricade  and  still  their  forces 
seemed  undiminished  and  the  plight  of 
the  British  seemed  hopeless.  The  Zulus 
finally  succeeded  in  setting  fire  to  the 
barricade   and   all  seemed   over,   when 

Photoplay  Entitled,   "Rorke's  Drift" 

British  warfare  surpass  this  engage- 
ment for  a  display  of  real  valor  and  in- 

vincible courage. 

-History  records  that  in  the  spring  of 
1879  a  company  of  80  British  soldiers 
was  marching  through  the  hostile  coun- 

try of  the  Zulus  when  they  were  sud- 
denly attacked  by  4,000  savages.  The 

little  band  seemed  doomed  to  destruc- 

tipn — surely  less  determined  men  would 
have  succumbed  to  the  overwhelming 
odds.     Time  and  again  the  Zulus  suc- 

an  officer,  who,  in  the  night,  had  man- 
aged to  slip  through  the  cordon  of  sav- 

ages, arrived  with  reinforcements 
which  he  had  led  to  the  scene  of  the 

struggle  at  top  speed.  The  Zulus  were 
then  swept  back,  repulsed  and  fled 
away  to  their  native  villages. 

Edison  has  built  a  photoplay  full  of 
suspense,  rapid  action  and  battle  scenes 
about  this  event  and  has  staged  it  most 

carefully  as  the  accompanying  illus- 
tration will  prove. 



Curtiss  Flying  Boat  to  Cross  the  Atlantic 
Glenn .  II.  Curtiss,  one  of  the  fore- 

most of-  our  American  airship  pilots  and 
builders,  has  been  very  quietly  at  work 
constructing  an  airship  and  perfecting 
the  details  for  a  1,900  mile  flight  across 
the  Atlantic  ocean  from  Newfoundland 
to  the  Irish  coast. 

The "  existing  record  for  duration  of 
flight  is^held  by  M.  Fourny,  a  French- 

man, who  flew  in  a  Farman  biplane  for 
thirteen  hours  and  seventeen  minutes, 

Sept.""!!, .  1912.  The-  record  for  the 
greatest  distance  flown  in  one  day  is 
held  by  a  German,  Victor  Stoeffler,  who 

covered  "  1,340  miles."  This  distance record  was  not  established  before  the 
wind,  but  in  a  circuitous  flight. 

The  huge  air  craft  which  Mr.  Curtiss 
has  under  way,  and  which  it  is  believed 
will  smash  all  duration  records,  is  being 

rapidly  assembled  at  his  plant  at  Ham- 
mondsport,  N.  Y.,  and  it  is  already  so 
far  under  way  that  it  will  be  finished, 
unless  something  unforeseen  occurs,  in 
time  for  an  attempt  to  be  made  to  cross 
the  Atlantic  during  the  coming  summer. 

It  is  being  built,  on  plans  drawn  by 
Mr.  Curtiss,  in  the  form  of  a  flying 
boat  and  will  be  named  the  Rodman 

Wanamaker  Transatlantic  Flyer,  in 
honor  of  its  backer,  the  son  of  the  noted 
merchant  prince,  John  Wanamaker. 

This  wonderful  flying  boat  will  be 

supplied  with  a  light,  but  very  power- 
ful and  new  type  of  engine  of  200  horse- 

power, and  it  is  hoped  that  it  will  make 
the  transatlantic  trip,  at  an  altitude  of 
10,000  feet,  in  not  over  24  hours. 

The  attempt  to  cross  the  ocean  will 
be  under  the  auspices  of  the  Aero  Club 
of  America,  of  which  Alan  R.  Hawley 
is  president. 

Although  the  purpose  of  this  flight 
has  nothing  to  do  with  prize  winning, 

the  air  voyagers  will,  if  successful,  win 
the  Lord  Northcliffe  prize  of  $50,000. 
The  cooperation  of  the  governments  of 

1  I: 

the  United  States  and  of  Great  Britain 

and  of  the  Royal  Aero  Club  of  England 
will  be  sought. 

The  English  government  and  our  own 
will  be  asked  to  send  vessels  to  differ- 

ent points  on  the  course.  The  naviga- 
tor of  the  air  craft  will  be  furnished 

with  a  chart  showing  the  location  of 
these  vessels  and  the  approximate  loca- 

tion of  every  transatlantic  liner.  It  is 
also  proposed  to  make  the  flight  a 
yachting  event  in  which  the  owners  of 
private  yachts  will  view  the  flight  from 
mid-ocean. 

Lieutenant  Porte,  a  skillful  English 
flier,  was  one  of  the  first  to  be  taken 
into  the  secret  and  it  is  understood  that 
he  will  be  one  of  the  fliers. 

As  has  been  stated,  the  flight,  accord- 
ing to  present  plans,  will  be  made  at  an 

altitude  of  10,000  feet,  where  the  wind 
velocity  is  between  four  and  five  times 
the  ground  speed.  The  start  will  be 
made  during  the  season  of  prevailing 
westerly  winds.  The  fuel  supply  to  be 
carried  will  be  based  on  the  require- 

ments for  making  the  entire  distance 

at  the  actual  flying  speed  of  the  ma- 
chine. That  is,  there  will  be  enough 

gasoline  aboard  to  fly  the  machine  at 

60  miles  an  hour  for  more  than  '.]()  hours. 
Soon  after  leaving  the  coast  of  New- 

foundland the  fliers  will  be  in  the  regu- 
lar track  of  Atlantic  liners,  and  it  is 

thought  that  they  will  at  no  time  he 
out  of  sight  of  vessels.  If  the  motor 
should  stop  a1  the  10,000  fool  level  the 
machine  will  have  a  gliding  radius  of 
fifteen  miles  in  any  direction.  A  wire- 

less telegraph  will  he  carried  which 
will  pul   the  Biers  in  touch  with  any 
liner  within  LOO  miles. 

One  of  the  men  will  lly  the  boat  while 
the  other  attends  to  the  Davigation.      It 
will  scarcely  be  necessarj  tor  the  navi 
gating  officer  to  look  over  the  side  of 
the    cockpit    in    the    flighl    between    the 
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two  continents,  so  complete  will  be  the 
equipment  to  tell  the  altitude,  angle  of 
flight,  speed,  direction  and  position. 

While  the  details  of  the  plans  of  the 
airship  are  still  a  secret  it  is  known 
that  the  craft  will  be  .like  an  unusually 
large  Curtiss  flying  boat.  The  hull  is 

torpedo  shaped  and  almost  entirely  in- 
closed, so  that  in  case  of  a  forced  land- 

ing in  mid-ocean  it  would  float  for  days. 
The  wings  which  will  have  a  spread  of 
80  feet  and  a  lifting  surface  of  nearly 
1,200  square  feet  will  be  detachable, 
so  they  could  be  dropped  off  to  allow 
the  boat  to  float  alone. 

The  200  horsepower  motor  will  be  in- 
stalled in  the  bow  where  it  will  be  ac- 

cessible for  adjustment  in  flight.  The 

cockpit  proper  will  be  twelve  feet  be- 
hind the  motor,  and  in  it  will  be  room 

tiresome  way  of  traveling — that  a  man 
can  fly  500  miles  under  average  condi- 

tions more  easily  than  he  can  drive  an 
automobile  100  miles.  It  would  all  be 

up  to  the  motor.  Our  experience  tells 
that  we  can  run  our  modern  aviation 
motors  from  40  to  50  hours  at  full 

speed.  So  far  as  the  machine  itself  is 
concerned,  if  it  will  fly  a  minute  it  will 
fly  a  week.  I  figure  that  the  chances 
of  success  of  the  flight  would  be  about 

nine  out  of  ten." 

t;     : 

...*, 
Telephone  Building  Which  Resembles  Costly  Residence 

for  two  men  to  sit  at  ease.  The  con- 
trols will  be  duplicated,  so  the  machine 

may  be  handled  by  both  men  or  either. 
A  tractor  screw  in  front  of  the  ma- 

chine will  be  used  instead  of  the  ordi- 
nary propeller. 

As  to  the  chances  of  success,  when 
Mr.  Wanamaker  decided  to  carry  out 
the  project,  Mr.  Curtiss  said  to  him : 

"We  can  calculate  the  probable 
speed  of  the  machine ;  we  know  the  dis- 

tance to  be  flown,  the  quantity  of  gas- 
oline and  oil  we  must  carry;  we  know 

from  experience  that  flying  is  the  least 

TELEPHONE  EXCHANGE  IN 

MISSION  STYLE 

The  Pacific  Telephone  and  Telegraph 

Company  is  building  a  new  type  of  ex- 
change building  at  Seat- 

tle.   Growing  service  has 
so  pressed  the  three  large 
exchange  buildings  that 

an  exchange  in  the  exclu- 
sive residence  district  on 

Capitol  hill  has  become 
necessary.       That    this 
building  may  harmonize 
with  the  fine  residences 

surrounding,     the     Com-: 

pany  is  resorting  to  mis- 
sion style  in  its  architec- 
ture and  when  completed 

the  building  will  resem- 
ble a  costly  residence  in- 

stead of  a  business  house. 

The  building  will  be  two  stories  high 
with  a  basement.     It  is  to  be  set  well 

back  from  the  street,   so  that  attrac- 
tive   arrangements    of    the    lawn    and 

shrubbery  may  be  made.    The  building 
material  will  be  of  a  slow  burning  char- 

acter, the  exterior  walls  being  of  brick 
cemented  smooth.    A  large  veranda  will 

be  a  feature  of  the  front,  with  an  en- 
trance at  the  side.    Palm  gardens,  trees, 

and  shrubbery  will  be  laid  out  at  the 
front  and  rear  and  the  windows  and 

veranda  posts  will  be  ornamented  with 

potted  plants. 
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AVOIDING  "DANCING' 
CABINS OF  SHIPS' 

In  a  voyage  at  sea,  one  learns  that 
a  vessel  can  make  several  kinds  of  un- 

pleasant movements  when  the  water  is 
at  all  rough.  When  lying  in  a  berth, 
one  experiences  first  the  rolling,  which 
alternately  raises  the  head  higher  than 
the  feet  and  then  the  contrary,  or 
brings  first  the  right  side  and  then  the 
left  above  the  other.  The  worst  mo- 

tion   is    the    sudden    rising    and    fall- 

ing; but  the  unpleasant  feeling  is  not 
caused  by  the  motion  itself,  •  but  by 
sudden  change  of  velocity. 

Rolling  is  comparatively  easy  to  pre- 
vent, but,  to  prevent  rising  and  fall- 

ing, up  to  date  there  seems  to  have 
been  but  one  solution  offered — that  of 
Professor  Korn  of  phototelegraphic 
fame,  who  proposes  to  place  special 
cabins  in  an  elevator  which  will  rise 
and  fall  automatically  with  the  same 
varying  speed  as  the  vessel  itself,  but 
in  the  opposite  direction;  so  that  they 
will,   so   to   say,   remain   in   the   same 

plane  in  space.  The  tanks  which  have 
been  tried  for  the  purpose  of  prevent- 

ing rolling  have  not  been  successful  in 

preventing  "stamping";  and  it  was 
not  to  be  expected  that  they  would  be. 

The  traveling  public  is  of  the  opinion 
that  the  vertical  motion  of  the  vessel 

is  very  considerable;  it  is,  however, 
even  in  heavy  storms,  comparatively 
slight. 

Professor  Korn  proposes  to  hang  the 
cabin  in  an  elevator  with  a  motor 

which  shall  raise  and  drop  it  auto- 
matically; its  action  being  electrically 

controlled.  For  the  solution  of  this 
problem  there  should  be  two  factors 
necessary;  first  to  measure  the  speed 
of  rise  or  fall  with  exactitude,  and 
then  to  utilize  these  measurements  for 

controlling  the  motor.  Both  problems 
are  solvable  by  modern  electro-tech- nics. 

It  is  not  to  be  expected  that  on  board 

a  ship  there  could  be  many  such  cab- 
ins ;  but  there  are  always  travelers 

who  are  willing  and  able  to  pay  any 

price  to  be  free  from  the  "stamping." 
The  fundamental  idea  is  that  veloci- 

ties which  are  invariable  do  not  annoy 
us.  We  note  this,  once  an  ordinary 
passenger  elevator  in  which  we  stand 
has  started  and  continues  in  its  course 

with  constant  velocity.  The  sudden 

starting  and  stopping  is  annoying — the 
more  siidden,  the  more  annoying. 

Now  suppose  that  in  the  cabin  there 
are  two  horizontal  planes  fixed  with 
regard  to  the  cabin  itself;  and  that  we 
let  a  little  ball  fall  from  the  upper  to 

the  lower  plane.  If  the  cabin  is  im- 
movable, tin'  hall  will  require  a  definite 

•om  one  plane  to  the 
ae  would  lie  the  same 
.e  or  fell  with  constant 
it  did  this  with  a  vary 

this  would  not  he  the 
e  the  hall  was  falling  the 
•ising  with  accelerating 
fall  would  take  place  in 
would  take  more  time  if 

eived   an   increased   veloe- 

to    fi 
This   ti 

time 
othei 
if   the  cabin    n 
velocity  ;  hot    i 
ing    velocity. 

case.     Ifwliil, 
cabin    was    r 

velocity,  Un- less time  ;  it 
the  cabin  re 
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ity  in  a  downward  direction.  If  then, 
the  time  of  falling  of  the  ball  is  reg- 

istered electrically,  we  have  a  method 
of  measuring  the  vertical  velocity  of 
the  cabin.  The  same  apparatus,  by 
means  of  electrical  control  system 
which  cannot  be  described  in  non- 

technical language,  can  vary  the  re- 
sistance of  the  motor  proportionally, 

and  thus  keep  the  cabin  practically 

suspended  in  space.  As  far  as  preven- 
tion of  rolling  is  concerned,  the  ordi- 
nary universal  joint  suspension  is  rec- 

ommended. 

little  illumination  is  required  and 
orative  effect  is  desired. 

dec- 

ILLUMINATED  PLAQUE 

A  Holophane  novelty  is  a  translucent 
glass  plaque  made  up  so  that  it  may  be 
used  as  a  wall  or  pillar  decoration.  The 
space  behind  the  raised  portion  of  the 

figure  is  sufficient  to  permit  the  instal- 
lation of  an  incandescent  lamp.  The 

plaque  is  finding  use  upon  the  walls  at 
the  entrance  to  buildings,  moving  pic- 

ture, shows,   art   galleries,    etc.,   where 

ELECTRIC  "SAFETY  FIRST"  SIGNS 

Electric ' '  Safe- 
ty First ' '  signs 

are  now  exten- 
sively employed 

by  the  Lehigh 
Valley  Railroad 
to  impress  upon 
its  employes  the 
necessity  for 
carefulness.  The 

two  here  repro- 
duced are  locat- 

ed at  the  com- 
pany's Sayre, 

Pa.,  shops  and 

are  placed  con- 
spicuously s  o 

that  every  man 

entering  or  leav- 
ing the  shops  must  see  them.  The  let- 

tering is  carried  on  frosted  glass  with 
strong  illumination  behind. 

"Safety  First"  Signs 

Illuminated  Novelty  to  be  Used  as  Wall  or  Pillar  Decoration 

LIGHTING  A  DUCAL  DINING  ROOM 

Previous  to  the  development  of  the 
incandescent  light,  gas  and  kerosene 
were  the  only  brilliant  illuminants  that 
could  be  utilized  in  small  units.  Both 
were  difficult  to  arrange  decoratively. 

Moreover  the  subject  of  light  distribu- 
tion was  little  studied  and  little  under- 

stood. -Fixtures  were  located  accord- 
ing to  the  fancy  of  the  workman  and 

the  worst  lighted  interiors  were  often 
those  where  the  most  money  had  been 

spent. Electricity,  on  the  other  hand,  is  so 
flexible  that  it  can  be  utilized  in  the 

ceiling  or  wall,  or  near  the  ceiling  and 
the  direction  of  the  illumination  can 

by  reflectors  be  completely  controlled. 
This  makes  it  suitable  for  lighting,  ar- 

tistically and  effectively,  not  only  the 
modest  room  but  also  the  most  sump- 
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corner  in  the  dining  room  of  the  Duke 

of  Westminster's  palace  in  London. 
There  are  four  indirect  lighting  units 
and  the  fixtures  are  so  arranged  as  to 
flood  the  interior  with  soft  light.  This 

is  admirably  accomplished  by  the  in- 
verted hanging  bowl  equipped  with  re- 

flectors and  tungsten  lamps. 
Handsome  woodwork,  paintings  and 

tapestries  are  effectively  illuminated 
and  their  beauties  brought  out  as  never 
before  on  account  of  the  efficiency  of 
modern  illumination. 

STANDARD  TIME 

The  standard  clock  of  the  United 

States  is  kept  in  a  glass  case  in  a  dark 

underground  vault  in  the  Naval  Ob- 
servatory in  Washington.  It  is  so 

placed  that  no  changes  in  temperature 
may  affect  it  and  it  is  wound  half- 
hourly  by  means  of  electricity.  It  is 
the  clock  in .  this  country  that  most 

nearly  approaches  perfection.  Scien- 
tific officers  of  the  government,  regu- 
larly detailed  for  the  duty,  watch  over 

it  day  and  night,  constantly  correcting 
it  by  observations  made  from  the  sun 
and  stars. 

Thus  this  clock  in  the  great  glass 
case,  though  of  itself  it  does  not  keep 
time  with  the  sun  and  stars  and  the 

earth,  is  made  so  accurate  that  even  the 
scientists,  who  say  that  there  is  no 
clock  in  the  world  that  is  perfect,  call 

its  time  "correct."  Strictly  speaking, 
we  are  assured,  the  "only  thing  that 
does  keep  time"  is  the  earth,  change- 
lessly  rotating  through  space.  But 
mathematicians  and  astronomers  con- 

cede that  the  time  of  the  big  clock  in- 

side the  glass  case  comes  "near 
enough."  That  means  within  some 
thousandths  of  a  second. 

It  is  this  "almost  perfect"  clock  thai 
sets  the  "standard  time"  of  this  coun- 

try. The  enclosure  in  which  it  si  amis 
in  the  Observatory  at  Washington  is 
surrounded  by  three  walls  with  spaces 

Corner  of  a  Ducal  Dining  Room  in  London 

between.  It  rests  on  massive  stone  pil- 
lars that  reach  far  into  the  earth.  The 

temperature  is  so  maintained  that, 
should  a  human  being  step  into  the 

room,  the  increase  in  temperature  oc- 
casioned by  this  intrusion  would  be 

registered  on  a  thermostat  of  almost 
incredible  delicacy. 
The  corrections  continually  being 

made  in  this  clock's  time  by  reason  of 
the  astronomical  observations  arc  sel 
dom  more  than  ten  one-hundredths  of 
a  second.  They  arc  frequently  less 
than  five  one-hundredths. 

Prom  the  ""almost  perfect"  clock, 
which  is  in  duplicate,  wires  pass  to  two 

time  sending  clocks  in  another  room  o\' the  observatory,  it  is  through  these 

thai  "time  passes  out  to  the  country." 
Only    one  o\'  the   two   lasl    mentioned 
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clocks  is  needed  at  any  one  time,  but 

there  must  be  two  to  guard  against  ac- 
cident. If  science  cannot  quite  succeed 

in  getting  any  clock  to  keep  absolutely 
accurate  time,  it  can  nevertheless  get 
one  to  run  precisely  as  another,  to  the 
veriest  dot.  So,  with  his  hand  on  a 

telegraph  switch,  a  man  waits  along- 
side the  two  auxiliary  clocks  a  few  min- 
utes before  noon  each  day.  Five  sec- 
onds before  twelve  he  gives  the  first 

signal.  Five  minutes  later,  all  the  tel- 
egraph trunk  lines  of  the  country  hav- 

ing halted  and  cleared  away  all  other 
business  meantime,  time  is  officially  an- 
nounced. 

England's  standard  time  is  derived 
from  the  famous  Royal  Observatory  at 
Greenwich.  It  is  an  historic  hill  upon 
which  stands  this  observatory.  The 
granite  line  across  the  footpath  on  its 
summit  is  the  meridian  from  which  the 

longitude  on  every  British  map  and 
chart  is  calculated.  All  England  sets 
its  time  by  the  mean  solar  clock,  and  in 

addition  to  the  daily  and  nightly  ob- 
servations of  the  heavens,  elaborate  rec- 

ords are  kept  of  the  diurnal  changes  in 

the  temperature  and  humidity,  the  di- 
rection and  force  of  the  wind,  the 

amount  of  sunshine  and  rainfall,  the 

earth's  magnetism,  and  a  host  of  me- 
teorological matters  forming  a  science 

of  daily  increasing  importance  and  in- 
terest. 

Here  is  the  large  galvano-magnetic 
clock,  fixed  on  the  outside  wall  of  the 
observatory  and  divided  into  24  hours. 
The  sidereal  clock,  kept  within  one  of 

the  buildings  of  the  observatory,  is  cor- 
rected by  observations  of  the  stars 

every  clear  night,  and  every  morning 

before  ten  o'clock  the  mean  solar  clock 
is  checked  from  it.  The  latter  is 
housed  below  the  timeball  on  the  white 
tower  that  dominates  the  hill  and  is  in 

magnetic  connection  with  the  clock  in 
the  boundary  wall,  which  has  furnished 
the  correct  time  to  countless  visitors  to 

the  hill  since  it  was  placed  there  in 
1852. 

To  this  galvano-magnetic  clock  in 
the  wall  comes,  every  Monday,  a 
woman  who  makes  $2,500  a  year  in  the 
queerest  way  imaginable.  She  sells 
the  time  to  London  watchmakers.  Her 

name  is  Miss  Belleville,  of  Maidenhead. 

Eighty  years  ago  the  then  Astronomer 
Royal  suggested  to  her  father  that  if 
he  took  the  corrected  time  on  a  certi- 

fied chronometer  every  week  he  could 
no  doubt  find  numerous  clients.  So 

Mr.  Belleville  bought  a  famous  watch 
made  for  the  Duke  of  Sussex,  one  of 
the  sons  of  George  III,  and  soon 
worked  up  a  business  with  it.  When 
he  died  his  widow  sold  the  time  until 

she  was  81  years  old,  when  she  handed 
over  the  business  to  her  daughter,  re- 

ferred to  above. 

In  these  days,  when  Miss  Belleville 
visits  Greenwich  at  the  beginning  of 
each  week  her  chronometer  is  cor- 

rected and  she  is  given  an  official  cer- 
tificate. From  this  certified  chronom- 

eter her  customers  correct  their  watches 
and  clocks. 

THE  ELECTRIC  HEATING  PAD 

For  pain  and  inflammation  where  a 

water  bottle  was  use- 

ful, the  electric  heat- 
ing pad  more  fully 

meets  every  require- 
ment. For  muscular 

trouble  it  is  particu- 
larly     desirable 

* 
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cause  it  can  be  applied  in  any  posi- 

tion. In  the  nursery  or  the  invalid's 
room  it  affords  comfort  in  many  ways. 
The  maximum  temperature  is  limited 
automatically  to  about  180  degrees. 
Those  pads  supplied  with  a  regulating 
switch  give  three  degrees  of  heat.  The 
switch  is  on  the  cord  within  easy  reach, 
so  that  the  heat  may  be  controlled 
without  rising. 

"A  SEEKER  OF  LOST  ISLANDS" 

Several  months  ago,  a  British  cruiser 
reported  a  sunken  island  in  the  Pacific 
Ocean  off  San  Pedro,  Calif.  The  naval 

department  of  the  United  States  Gov- 
ernment immediately  despatched  the  U. 

S.  S.  Buffalo  to  look  into  the  matter 
and  verify  or  contradict  the  report  as 
the  case  might  be. 

The  accompanying  photograph  shows 
the  instrument  used  in  the  work  of  de- 

termining the  depth  of  the  water  at  the 
particular  point,  and  a  comparison  with 

the  previous  hydrographic  record  suf- 
fices to  determine  whether  the  depth  has 

changed  or  not. 

The  customary  procedure  is  as  fol- 
lows: A  large  brass  weight,  to  which 

is  attached  a  pressure  gauge,  is  sunk 
until  it  touches  bottom.  When  it  is 

raised,  the  depth  to  which  it  has  been 
lowered  can  be  ascertained  by  noting 
the  highest  mark  on  the  glass.  The  ap- 

paratus in  the  foreground  is  a  high 

speed  steam  winch  used  for  rapid  hoist- 
ing of  the  weight,  as  soundings  are  often 

made  in  water  several  miles  deep. 

The  U.  S.  S.  Buffalo's  tests  dis- 
proved the  "sunken  island"  report. 

AUTOMATIC   POPCORN  MACHINE 

The  electric  automatic  popcorn  ma- 
chine is  an  ingenious  device  for  making 

sanitary  popcorn.  The  moment  the  han- 
dle is  turned,  the  machine  is  placed  in 

motion  automatically,  measuring  out  the 
exact  quantity  of  corn  required.  The 

corn  is  popped  by  electric  heat  and  de- 
posited in  a  paper  bag  and  the  entire 

operation  may  be  seen  through  the 
round  plate  glass  window. 

Imagine  what  this  remarkable  ma- 
chine does.     It  makes  the  contact  and 

Instrument  Used  on  United  States  Naval  Steamship  In   1) 
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throws  the  switch.  It  starts  the  motor 

and  measures  just  enough  corn  for  one 
bag  and  pops  the  corn.  It  shoves  out 
the  paper  bag  and  deposits  the  corn  in 
the  bag.  It  measures  out  enough  salt 
and  butter  for  that  one  bag.  This  is 
done  by  pressing  the  buttons  marked 
seasoning.  Then  it  dumps  the  unpopped 
kernels.  It  keeps  in  sight  every  nickel 
until  the  next  nickel  is  paid. 

"NO  ELECTRIC  BULBS  VISIBLE" 

"No  electric  bulbs  visible"  is  an  ad- 
vertising slogan  of  a  fine  resort  hotel  on 

the  side  of  Sunset  Mountain  near  Ashe- 
ville.  The  Inn  is  built  of  great  boulders 
of  the  mountain  and  it  was  built  by 
hand  in  the  old  fashioned  way  but  the 
interior  shows  the  hand  of  the  modern 

engineering  expert  who  has  achieved 
the  full  benefit  of  indirect  illumination 
remarkable  for  its  freedom  from  harsh 
shadows.  In  the  field  of  interior  illu- 

mination there  have  been  three   great 

Light,  more  light  and  better 
light,  but  possibly  Grove  Park  Inn  is  the 
first  large  establishment  of  its  kind  to 
advertise  publicly  the  scientific  control 
of  the  light  flux  by  indirect  methods. 

CLEVER  ART  WORK  WITH  THE 

PROJECTOR 

There  are  many  "lightning  artists" 
seen  on  the  stage  who  have  very  little 
to  do  with  electricity,  though  their  title 
would  suggest  the  connection ;  but  there 
is  one  of  these  clever  vaudeville  per- 

formers who  has  an  act  in  which  elec- 
tricity really  plays  an  important  part. 

He  makes  all  his  pictures  on  a  circular 
plate  of  red  glass  about  seven  inches  in 

An  Interior  that  Shows  the  Hand  of  the  Modern 
Engineering  Expert 

diameter.  This  he  covers  with  a  coating 
of  some  black  substance  first,  then 
etches  in  the  picture,  sometimes  comic, 
often  beautiful,  by  scraping  away  the 
black,  leaving  the  red  to  show  through. 
This  is  then  slid  into  an  electric  pro- 

jector or  stereopticon  and  the  cartoon 
or  drawing  revealed  on  the  screen.  He 
even  works  on  the  glass  with  it  held  in 
the  rays  of  the  machine,   so   that  the 
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progress  of  the  work  may  be  watched 
by  the  audience,  who  are  astonished  to 
see  him  suddenly,  with  a  few  deft 
strokes,  change  the  picture  from  that, 

of  an  ugly  old  hag,  to  that  of  a  bewitch- 
ing girl. 

SIBERIAN  ICE   BREAKER  ASSEM- 

BLED BY  CONVICTS 

On  Lake  Baikal,  in  Siberia,  there  is  a 
large  ice  breaker  used  for  transporting 
trains,  goods  and  wagons  across  this 
great  inland  sea.  This  craft,  one  of  the 
largest  of  its  kind,  can  claim  the  distinc- 

tion of  having  been  assembled  by  con- 
victs. The  vessel  was  built  on  the  Tyne 

in  England  and  after  being  tested  it 
was  dismantled,  the  various  parts  num- 

bered, and  then  sent  by  train  and  boat 

very  good  workmen.  We  felt  a  little 
nervous  about  them  at  first,  as  among 
them  were  many  men  who  had  been  ban- 

ished to  Siberia  for  murder  and  other 

deplorable  crimes.  The  majority  con- 
sisted of  political  exiles  and  many  of 

these  were  men  of  high  intelligence. 

They  took  great  interest  in  the  'big 
ship'  and  could  hardly  believe  it  was 
possible  to  construct  a  ship  large  enough 
to    carry   trains. 

THE  AGE  OF  THE  OCEAN 

The  ocean  is  not,  of  course,  as  old  as 
the  earth,  since  it  could  not  be  formed 
until  the  surface  of  the  globe  had  cooled 
sufficiently  to  retain  water  on  it.  It 
may,  therefore,  seem  chimerical  to  try 
to  measure  the  age  of  the  sea,  but  the 

Big  Ship  Assembled  by  the  Convicts  of  Russian  Prison  Under  the  Direction  of  Two  English  Engineers 

to  the  lake.  The  ship  alone  consisted 
of  over  6,000  separate  parts,  and  the 

machinery  some  1,200  parts,  their  com- 
bined weight  totalling  over  3,000  tons. 

Arriving  at  their  destination  the  vari- 
ous parts  were  reassembled  by  the  con- 

victs from  the  Russian  prison  nearby 

under  the  direction  of  two  English  en- 
gineers. 

"We  found  these  workmen,"  says  one 
of  the  engineers,  "a  very  hardy  lot, 
rough  and  ready,  but  certainly  oblig- 

ing and  willing.     Indeed,  they  proved 

task  has  been  undertaken.  The  esti- 
mate has  been  based  upon  the  ratio  of 

sodium  it  contains  to.thal  annually  con- 
tributed by  I  ho  washings  Prom  the  con- 
tinents.   The  conclusion  has  ilius  been 

reached  that  the  ocean  has  been  in  ex- 
istence between. eighty  millions  and  one 

hundred  and  seventy  millions  of  years. 
This  does  not  seem  to  he  a  very  definite 

determination,  hut.  in  geology,  esti- 
mates of  time  in  years  are  extremely 

difficult  because  of  tin-  uncertainty  of 
tin'  elements  id'  calculation. 



touting  a  Chinese  Dai  \$ 
New  York  has  another  daily  pa- 

per. If  you  should  happen  on  up- 
per Park  Row  (at  the  point  of  its 

junction  with  Third  Avenue)  most 

any  afternoon  after  three  o'clock 
you  will  hear  a  lot  of  ragged 

newsies  shouting  lustily  "Mon  Jee 
Yat  Bo."  That  is  the  name  of 

Manhattan's  latest  daily  paper, 
for  it's  a  Chinese  daily. 
Moreover  this  daily  paper  is 

brought  out  in  the  most  up-to-date 
fashion;  by  the  use  of  electricity. 

Electrical  dictating  and  address- 
ing machines  are  used  by  the  edi- 

torial and  circulation  departments 
respectively  while  the  presses  are 
all  motor  driven.  The  print  shop 
from  which  the  daily  appears  ev- 

ery afternoon  at  three  o'clock,  is 
located  in  the  fifth  story  of  the 
more  or  less  modern  office  build- 

ing at  No.  65  Park  Street,  just  on 
the  outskirts  of  Chinatown.  Tom 

Tuy  Gum  is  the  managing  editor 
and  his  assistants  are  Tong  Shu 
San,  Mon  Lin  Chang  and  Mon 
Soon  Jung.  Harry  Lum,  former- 

ly connected  with  the  Chinese 
World,  San  Francisco,  is  business 
manager. 

The  paper  is  one  of  the  results  of  the 
undercurrent  of  progress  that  has  been 

in  evidence  in  New  York's  Chinatown 
for  some  time.  It  is  the  only  daily  pub- 

lication of  its  kind  east  of  San  Fran- 
cisco and  though  only  a  month  old  it 

already  has  a  circulation  of  between 
8,000  and  10,000.  This  circulation  is  by 
no  means  limited  to  New  York.  A  thou- 

sand or  more  copies  are  sold  in  Chicago, 
almost  as  many  go  to  Buffalo.     Canada 
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comes  in  for  its  share,  too,  as  well  as 

do  the  southern  states.  In  fact  the  pa- 
per has  taken  the  same  place  in  the 

East  and  Middle  West  as  that  occupied 
by  the  Chinese  World  in  the  Far  West 
and  Southwest.  Indeed  the  Mon  Jee 

Yat  Bo  now  has  a  larger  circulation 
than  the  much  older  dailies  published 
out  on  the  coast. 

The  first  issue  was  printed  on  De- 
cember 15,  1913,  and  according  to  the 

custom  of  the  Celestials  it  was  printed 
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in  red  ink.  The  initial  is- 

sue of  any  Chinese  publi- 
cation is  either  printed  in 

red  ink  or  on  red  paper. 
Succeeding  issues  were 

printed  in  black  ink,  how- 
ever. The  only  English 

characters  used  in  the 
sheet  are  the  letters  in  the 

date  line  on  the  first  page. 
The  Chinese  characters, 
each  a  complete  word, 
read  from  top  to  bottom 
and  from  left 

to  right  as  is 
usual  with 

Oriental  let- 

tering. Be- 
t  w  e  e  n 
three  and 

four  thou- 

char- 
acters  are 
used    to 

by  ;u 

The  Mon  Jee  Yat  Bo  Going  to  Press 

print  each  issue.     It  is  an  eight    page  < 
publication.  1 

The    Print    shop     is     like     any    other  and    a    I'oh 
modern   print   shop    with    one    except-  printing  eq 

This  Type  Case  was  Made 
in  Shanghai.  It  Con- 

tains Spaces  for  10,000 
Characters,  The  Type 
was  also  Cast  in  a 
Shanghai    Foundry 

tion.     DoAvn  the 
center     of    the 
room   is    a   huge 

type    case    some 
30  feet  long.     In 

appearance  this 
case  is  very  similar  to  the  job  type 
case  in  any  other  print  shop.      It 
contains,     however,     more     than 
10,000  type  compartments  each  of 

which  is  filled  with 

slugs  of  one  partic- 
ular character.  Con- 

sidering  this,   it   is 
fortunate     for     the 

Chinese   compositor 
that    there    are    no 
>wer  case  and  caps 

in  his  language.  Be- 
sides the  type  ease, 

ich  by  the  way  is 
built    in    Shanghai, 

where  the  type  is  al- 
so   cast,    the     print 

Op      li  a  s     several 
nts     of     English 

type  for  translation 
urposes.  One  Large tint     bed     press, 

ie  motor,  is  used   to 

He  two  job  presses 

jhine    complete    the 

th 

int. 
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NEWEST  FEATURE  OF  INDIRECT 

ILLUMINATION 

The  newest 

idea  in  the  devel- 

opment of  indi- 
rect illumination 

is  the  elimination 

of  the  ceiling  fix- 
ture and  the  use 

of  a  single  parlor 

lamp.  Apparent- 
Table  Lamp  with  Indirect  ly  this  lamp  is 

light  Attachment  the        game        out_ 

wardly  as  other  silk  shaded  lamps  but 
inside  the  shade  is  the  mechanism  that 

puts  this  new  lamp  in  a  class  quite  by 
itself. 

The  indirect  light  is  produced  by  in- 
verting an  opaque  reflector,  placing  in 

it  a  powerful  tungsten  lamp  and  con- 
cealing the  whole  within  the  lamp  shade. 

Pulling  the  switch  chain  on  the  right 
hand  side  of  the  lamp,  lights  the  three 

small  lamps  on  the  edge  of  the  disk. 
These  are  ten  watt  Mazda  lamps  and 

they  give  the  shade  the  decorative  ef- 
fect of  the  usual  art  lamp. 

When  a  general  illumination  of  the 
room  is  desired,  pulling  the  opposite 
switch  lights  the  larger  Mazda  lamp 

contained"  within  the  large  opaque  re- 
flector. This  powerful  X-ray  reflector 

is  supported  in  the  right  position  by  the 
holder,  the  bottom  of  the  reflector  is 
open  and  a  small  percentage  of  the  light 
from  the  large  lamp  strikes  the  white 
upper  surface  of  the  disk.  These  light 
rays  are  reflected  against  and  illuminate 
the  shade,  making  the  use  of  the  small 
lamps  unnecessary  when  the  indirect 
light  is  turned  on. 

In  other  words,  the  small  lamps  give 
the  downward  light  and  the  desired 
decorative  effect  of  an  art  lamp. 
Switching  on  the  larger  lamp  floods  the 
room  with  a  soft,  beautiful  illumination 
which  must  be  seen  to  be  appreciated. 

iates  the  Ceiling  Fixture  and  Provides  General  Illumination  or   the  Subdued  Effect  of  an  Art  Lamp 
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EXTRACTING  SWEET  SCENTS 

FROM  FLOWERS 

Large  quantities  of  lavender  oil  are 
distilled  in  southern  France  from  flow- 

ers which  grow  wild  in  that  region  It 
is  limpid,  colorless  or  yellowish,  with  a 
strong  odor  and  a  pungent,  aromatic, 
somewhat  bitter  taste.  The  peculiar 
qualities  of  most  plants  are  susceptible 
of  improvement  by  cultivation,  but 
none  perhaps  more  than  the  lavender 
plants.. 
According  to  Messrs.  Schimmel  & 

Company  of  Leipzig,  the  very  finest  oils 
are  produced  from  the  higher  valleys 
of  the  Savoy  Alps  and  what  is  called 

Alpine  lavender  of  France  is  remark- 
ably good.  This  Company  has  devised 

an  itinerant  lavender  distillery  for  use 

at  Castellane,  and  at  Barreme  they  dis- 
till between  25,000  and  28,000  kilos  of 

lavender  flowers  daily. 
Half  a.  hundredweight  of  good  laven- 

der flowers  will  yield  by  distillation 
from  fourteen  to  sixteen  ounces  of  es- 

sential oil.  For  perfumery,  lavender 
oil  is  of  great  importance,  it  being 
much   employed   by   itself,    as   well   as 

mixed  with  other  oils.  There  are  two 

methods  of  making  essence  of  laven- 
der, by  distilling  a  mixture  of  essential 

oil  of  lavender  and  rectified  spirit  or 
by  merely  mixing  the  oil  and  the  spirit 
together. 

LIGHT  GIVING  MINERAL  OF 

CORNWALL 

The  people  of  Cornwall,  in  England, 
aver  that  at  night  there  may  be  seen 
there  a  faintly  shining  mineral  among 
the  rocks  rejected  from  the  mines. 
That  this  is  not  pure  imagination  on 
their  part  has  been  proved  by  scientific 
investigation.  A  specimen  of  the  min- 

eral autunite,  which  is  also  found  in 
Wales,  was  sent  to  a  scientific  body  at 
London  for  examination  of  its  appar- 

ently luminous  properties.  It  was 
found  that  it  closely  resembled  artifi- 

cially prepared  salts  of  uranium,  and 
that  its  luminosity  was  due  to  its  spon- 

taneous radioactivity.  The  light  it 
sheds  is  stronger  than  that  of  nitrate 
of  uranium. 

Itinerant  Lavender  Distillery  at  Castellane 



Steeple- Jack's  Hints  on  Putting  Up  Wires 
In  these  days  of  spectacular  illumi- 

nations  for    conventions,    street   fairs, 
holiday  events,  advertising,  etc.,  when 
wires  and  supporting   cables  must  be 

run  to   all  sorts  of  nearly 

R    inaccessible   places   a
nd   to 

great     heights     on     spires 
and     flag 

|     poles,     the everydaj7 
electrician 

d  1  i  n  e- 

Steeple-Jack  Von  Kaonel  Mounting  a  Flagstaff  by  Aid  of  the  Climbing  Loops 

man  often  finds  himself  in  a  quan- 
dary as  to  how  to  proceed  with 

the  work.  If  he  is  a  "nervy"  fel- 
low and  at  the  same  time  careful, 

he  may  follow  the  directions  given 
below  on  some  occasion  and  save  a 

lot  of  time  and  money,  through  being 
able  to  do   some  difficult  job   of  wir- 

ing without  the  necessity  of  erecting 
scaffolding. 

The  hints  here  presented  are  from 
Edmond  von  Kaenel  of  Chicago,  an 

expert  steeple-jack,  who  not  only 
finds  enough  of  this  nerve  racking 
work  to  do  himself,  but  keeps  several 
men  employed  besides.  In  Fig.  1  he 
demonstrates  the  von  Kaenel  loop 
which  is  used  in  climbing  lightning 
rods  on  church  steeples,  flag  poles, 
smoke  stacks,  etc.  Two  of  these  loops 

are  used  in  going  up  a  pole  or  light- 
ning rod,  one  above  the  other  as  shown 

in  Fig.  2.  He  sits  in  the  upper  loop 
or  stands  in  the  lower  one  as  the  case 

may  be.  For  instance,  while  sitting  in 
the  upper  loop  he  draws  the  lower  one 
up  close  under  him.  Then  he  places 
his  weight  on  the  foot  in  the  lower 
loop,  which  causes  the  latter  to 
grip  the  pole.  Straightening  up, 
he  lifts  the  upper  loop  as  far  as 

he  can  and  then  sits  back  in 
it  and  once  more  draws  up  the 
foot  loop.  The  photograph  on 
this  page  illustrates  the  use 
of  the  loops  very  clearly. 

So  much  for  the  actual 
climbing.  Having  reached 
the  top  of  a  pole  or 

steeple,  suppose  he 
wishes  to  attach  a 

rigging  for  a  block 
and  tackle,  so  that  a 
string  of  wires  may  be 

hoisted  up  for  a  fes- 
toon effect  or  some- 
thing of  the  sort.  He 

wishes  also  to  arrange 
this  so  that  after  the  event,  by  simply 

pulling  a  line  from  below,  the  whole 
thing  will  fall  clear  of  the  pole. 
(Many  electricians  have  spent  as  much 
time  taking  down  their  wires  and 
tackle  as  in  putting  them  up.)  This 

is  how  he  goes  at  it:  "When  the  tip  is 
reached,    a  knot   is  used   known   as   a 
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cfafeh/  Rope  Spliced  to  Eye 
in  the  tfook. 

Various  Knots  and  Tackle  Used  by  the  Steeple-Jack  in  his  Work 

timber  hitch,  shown  in  Fig.  3.  This 
timber  hitch  has  a  quarter  inch  release 
line  fastened  to  it  as  shown,  for  the 
purpose  of  releasing  the  rigging  when 
the  work  is  completed.  The  spliced 
loop  in  the  lower  end  of  the  timber 
hitch  is  made  to  hold  the  hook  of  the 
tackle  block. 

The  block  and  tackle  now  in  place,  as 
shown  in  Fig.  4,  may  be  used  to  draw 
up  and  hold  temporary  festoons  of 
lamps,  etc.  But  perhaps  on  the  other 
hand,  it  is  desired  to  do  some  wiring 

on  the  steeple,  or  around  the  pole,  re- 
quiring a  man  to  be  hoisted.  In  that 

case,  a  boatswain's  chair  is  employed 
as  shown  in  Fig.  5.  He  raises  himself 
by  pulling  down  on  the  free  running 
end  of  the  line  running  through  the 
pulleys. 

But  he  might  have  heart  failure  or  a 
dizzy  spell  and  let  go  the  rope,  in  which 
case  the  chair  and  he  would  drop. 
Therefore  a  safety  rope  is  spliced 
through  the  eye  of  the  tackle  hook  and 
two  half  hitches  taken  round  the  draw 

line  as  shown.  The  hitches  are  slipped 

along  over  the  draw  line  as  he  pro- 
ceeds upward,  but  if  he  should  forgel 

and  let  go  of  the  draw  line  they  would 
grip  it  and  hold  it  from  running 

through  the  blocks,  preventing  a  dan- 
gerous and  perhaps  fatal  fall. 

When  the  entire  job  is  completed  he 
takes  the  release  rope  and  lowers  it  to 
the  ground  and  ties  it  to  a  tree  or  post 
temporarily  and  pulls  the  rope  through 
the  blocks  so  that  just  the  double  block 
is  hanging  on  the  timber  hitch.  When 
all  the  block  and  tackle  rope  is  to  the 
ground,  he  pulls  the  release  rope  and 
the  timber  hitch  will  open  and  fall  to 
the  ground,  after  which  he  coils  up  his 

rope  and  the  job  is  done 

NICKEL  A  BY-PRODUCT 

There  are  no  producing  nickel  mines 
in  the  United  States.  The  outpul  of 
nickel  from  domestic  ores  is  merely  a 

by-product  from  electrolytes  of  the 
copper  refineries.  Salts  and  metal 
equivalent  to  328  short  tons  of  metal- 
lie  nickel  were  saved  in  domestic  re- 

fineries in  1912  from  both  foreign  and 

domestic  ores.  Nickel  ore  "imported 

for   consumption."    is   mostly    from    the 
Canadian  deposits, 
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The  Cycle  Toboggan  Offers  Unique  Diversion  to  Winter  Tourists 

SWISS  CYCLE  TOBOGGAN 

In  this  winter  scene  taken  in 

Switzerland,  a  new  type  of  coasting 
device  is  shown  called  the  cycle  to- 

boggan. The  frame,  somewhat  similar 
to  that  of  a  bicycle,  rests  upon  two 
runners  the  front  one  of  which  is  used 

in  steering,  the  course  and  balance  be- 
ing maintained  by  manipulating  the 

handle  bars. 

A  SPLENDID  USE  FOR  A  TEL- 

EPHONE. 

High  up  on  one  of  the  stage  walls 
of  the  auditorium  of  Cornell  College  at 
Mount  Vernon,  la.,  there  has  been 
for  several  years  a  telephone  with  its 
receiver  always  down.  Of  the  thou- 

sands of  people  who  have  listened  to 
splendid  entertainments  in  that  hall, 
hundreds  have  asked,  why  the  tele- 

phone in  that  strange  place? 
The  story  is  brief.  The  telephone  is 

connected  with  a  receiver  at  the  bed- 
side of  a  helpless  invalid  several  blocks 

away.  This  sweetly  patient  person  for 
many,  many   years  has  remained  help- 

less in  her  bed.  Deprived  of  all  the 
usual  pleasures  of  life,  she  would  have 
to  depend  upon  neighbors  and  friends 
for  messages  of  cheer  were  it  not  for 
the  telephone.  As  the  hours  drift  into 
days,  weeks  and  years,  she  is  afforded 
moments  of  unbounded  gratitude  by 

listening  at  her  receiver  to  the  splen- 
did vocal  and  instrumental  music  that 

is  frequently  provided  in  the  college 
building  on  the  hill.  In  that  audito- 

rium each  spring  a  world-famous 
symphony  orchestra  participates  in  sev- 

eral programs.  Famous  singers  add  to 
the  pleasure  of  the  musical  festival. 

During  the  year  countless  other  enter- 

tainments bring  some  of  the  world's best  talent.  And  the  best  of  it  all  is 

that  it  is  available  to  the  eagerly  lis- 
tening invalid. 

If  you  would  write  the  value  of  mod- 
ern science,  surely  you  would  include  a 

tribute  to  the  perfecters  of  the  tele- 
phone, whose  labors  have  brought  the 

sunlight  of  opportunity  to  many  a  lone- 

ly bedside.  Isn't  there  some  place  in 
your  community  where  a  cheap,  easily 
installed  telephone  could  bring  hours 

of  pleasure  to  some  lonely  shut-in? 
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RADIUM   ONCE  EXTRACTED   CAN 

BE  USED  FOR  GENERATIONS 

The  effort  of  the  Federal  Government 

should  be,  and  Secretary  Lane  states 
that  he  believes  it  will  be,  directed  to 
the  promotion  of  all  mining  of  radium 
ores  in  Colorado  and  Utah,  in  any  and 
every  way  conducive  to  the  protection 

of  America's  interest  in  the  product. 
Early  exhaustion  of  these  deposits  in 
the  sense  that  we  speak  of  exhaustion 
of  other  mineral  resources  is  something 
which  need  not  be  feared.  The  radium 
once  extracted  from  the  ores  becomes 

available  for  continued  use  without  ap- 
preciable loss  and  becomes  a  permanent 

the  immediate  opening  of  mines  and  the 
prompt  extraction  of  the  radium  from 
the  ores  mined. 

WASHINGTON'S  DOUBLE  DECK 
CAR 

A  double  deck  street  car  has  recently 
been  tried  out  in  Washington,  D.  C, 
which  is  not  only  an  innovation  in 
traffic  in  that  city,  but  is  among  the 
very  few  cars  of  this  type  in  the  United 
States.  It  is  a  middle  entrance  pay-as- 
you-enter  type  and  will  seat  about  100 
people.  It  was  built  under  the  direc- 

tion of  the  master  mechanic  of  the  rail- 

HB EC"  ■  IBpiiiii i 
DUM^t                     ^HB^^^^MBfrs} 

New  Street  Car  That  Promises  an 

addition  to  the  needed  supply.  The 

same  radium  that  is  placed  at  human- 

ity's service  to-day  may  be  used  by  our 
children  for  many  generations. 
Whatever  the  percentage  of  Ameri- 

can ores  now  exported  from  mines  in 
private  ownership  and  largely  under 
corporate  control,  it  is,  in  Secretary 

Lane's  opinion,  only  equitable  and  hu- 
mane to  assure  America  preferential 

rights  to  the  radium  on  land  still  in  pub- 
lic ownership.  It  is  for  control  to  this 

end  that  the  legislation  is  proposed,  and 
such  control  is  to  be  secured  through 

inovation  in  Traffic  in  Large  Cities 

way  company  oyer  wh.dse  linos  it  will 
be  run. 

A  few  cars  of  this  type  have  been 
tried  out  in  Pittsburgh  and  in  New 

York,  but  they  have  not  proven  en- 
tirely successful.  Both  of  these  types 

-wore  studied  before  building  the 
Washington  car,  the  latter  being  biiill 
with  the  best  points  of  both  the  other 
ears.     The  Washington  car  will  be  run 

for  a  short  time  for  experimental  pur- 
pose's, at  the  end  of  which  t ime  if  suc- 

cessful more  of  the  same  typo  will  be 
built    to  be  run  on  suburban  rentes. 



Fighting  the  Mountains 
An   Interview   with    Henry  K.  Wicksteed,    B.  A.  Sc.,    Chief  Engineer  of  Surveys 

for  the  Canadian  Northern  Railway 

By  ROBSON  BLACK 

"Mr.  Wicksteed,  the  building  of  a 
transcontinental  railway  has  never  sug- 

gested more  to  the  average  magazine 
reader  than  stock  exchanges,  dynamite, 
construction  gangs,  and  a  few  such 

phrases.  What  I  want  is  to  dig  under- 
neath and  get  a  chief  engi- 

neer's 'confession'  of  his 
problems,  his  opinions,  and 
maybe  some  of  the  everyday 
axioms  that  no  one  but  him- 

self regards  as  common- 

place." Mr.  Wicksteed 's  eyes — the 
beaming  goodtempered  eyes 
that  seldom  you  see  on  the 
indoor  man — focused  on  the 
bowl  of  his  pipe.  It  was  the 
same  pipe  that  had  puffed 
him  comfort  beside  a  thou- 

sand camp  fires  from  side  to 
side  of  Canada.  And  when 

he  spoke  and  tried  to  help  me 

An  Ojibway  Indian  is  One  of  the 
Best  Axmen  a  Surveyor 

out  it  was  with  no  more  starchy  diction 
than  one  might  expect  from  a  bronzed 
pathfinder  discussing  the  points  of  his 

pet  canoe.  Mr.  Wicksteed 's  last  great 
undertaking  was  the  surveying  of  the 
important  link  in  the  Canadian  North- 

ern Railway's  ocean-to-ocean 
system,  a  500  mile  .stretch  be- 

tween Port  Arthur  and  Sud- 

bury. Back  of  that  under- 
taking stands  a  professional 

lifetime  of  arguing  scientifi- 
cally with  mountain  ranges 

i  n  British  Columbia,  o  f 

stretching  steel  over  the  prai- 
ries, and  spanning  rivers 

with  a  single  arm.  Mr.  Wick- 
steed needs  no  other  title  to 

distinction  than  the  fact  that 
he  first  conceived  the  idea 

of  breaking  through  the  'im- 
penetrable' lines  of  rival 

railways   into   the    heart    of 

Supplies  are  Distributed  by  Doe 
Teams  to  Various  Camps 

^hrr 
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Montreal  by  digging  a  tunnel  through 
the  huge  Mount  Royal  and  paying  for 
the  whole  scheme  by  creating  high  land 
values  at  the  mouth  of  the  tube.  Many 
names  have  been  credited  with  doing 
that  trick,  but  Mr.  Wicksteed  is  the  man 
who  did  it. 

"It  is  a  rather  common  impression," 
he  observed,  taking  up  my  question  leis- 

urely, "that  the  job  of  driving  a  rail- 
way line  through  a  range  of  mountains 

is  the  one  thing  that  tests  the  patience 
and  ingenuity  of  the  engineer.  In  the 
country  to  the  north  of  Lake  Superior, 

difficulties  are  to  be  met,  quite  as  per- 
plexing— indeed,  I  think,  more  so — than 

anything  the  mountains  can  offer. 

When  a  survey  party  enters  the  Rock- 
ies, the  river  courses  must  be  accepted 

as  their  guide  from  point  to  point. 
Drainage  really  establishes  railway 
routes,  for  water  takes  the  lowest  level, 
and  tracks  must  run  where  grade  is 
slightest.  Elevations  are  so  tremendous 
that  no  option  is  allowed  as  a  general 
rule  in  working  a  way  through.  In  the 
rocky,  swampy,  undulating  territories 
over  the  back  of  Lake  Superior  and  for 
500  miles  to  the  east, and  south,  four 
parties  of  from  fifteen  to  seventeen  men 
apiece  spent  five  years  determining  the 
best  line.  Our  trouble  was  that  we  faced 

a  dozen  or  more  possible  'best  lines' 
and  were  never  certain  that  there  were 
not  three  or  four  more  that  we  might 
have  missed.  The  country  is  so  vast,  so 
irregular,  that  Ave  would  have  welcomed 
a  mountain  range  as  a  long  lost 

brother." 
"Is  the  preliminary  survey  a  costly 

item  in  railway  building  ? ' ' 
"Rather  negligible.  We  completed 

the  500  miles  at  a  final  outlay  of  per- 

haps $500  a  mile"— about  $250,000  in 
all,  a  fraction  of  the  ultimate  expendi- 

ture for  construction  and  rolling  slock. 

"In  attacking  a  thousand  mile  stretch 
of  practically  unknown  country,  we 
gather  together  all  possible  information 
such  as  conies  from  the  geological  sur- 

veys of  the  Federal  Government,  and 

supplement  with  exploratory  work  by 
our  own  engineers.  The  latter  estab- 

lish supply  routes,  elevations  of  lakes 
and  rivers,  direction  of  drainage  and 
the  character  of  the  surface  geology. 
From  this  information  a  general  route 
is  laid  down  through  governing  points ; 
this  done  the  regular  survey  is  started 
and  continued  from  end  to  end.  On 

the  500  mile  stretch  above  Lake  Supe- 
rior, which  I  have  mentioned,  the  par- 

ties worked  summer  and  winter,  enough 
supplies  being  brought  in  during  the 
late  summer  by  the  water  routes  to 
convenient  points  at  which  caches  were 

made,  and  from  these  they  were  dis- 
tributed as  required  by  dog  teams  to 

the  various  camps.  These  caches  were 
placed  as  far  as  possible  ahead  of  the 
work,  rather  than  behind,  and  the 
moral  effect  upon  the  men,  due  to  the 
sense  of  security,  was  most  noticeable. 

"The  successful  engineer  must  be  a 
strategist  and  a  good  deal  of  a  finan- 

cier, too.  Indeed,  the  latter  is  perhaps 
his  first  duty.  I  mean  that  his  success 
as  a  survey  expert  is  dependent  upon 
his  ability  to  run  a  line  across  a  given 
territory  so  that  construction  can  be 
carried  on  at  a  minimum  of  cost,  and 

the  lowest  possible  grades  must  ensure 

the  economical  handling  of  freight." 
"Then  railroad  building  begins  and 

ends  with  the  question  of  fixed 

charges?" "Begins,  maybe,  but  it  does  nol  end 
there.  The  science  of  the  engineer  and 
the  astuteness  of  the  financier  travel 

hand  in  hand.  Thus  I  know  id'  tunnels 
constructed  by  other  railroads,  which, 
while  splendid  engineering  projects, 

were  never  justified  economically.  Tin- 
long  detour  which  the  engineers  sought 

to  avoid  was  really  (lie  most  advisable' 
course  to  take  from  the  point  id'  view 
of  the  company's  future  profits.  Not 

infrequently  the  engineer's  bias towards  scientific  railroad  building 
causes  a  Legacy  of  wakeful  nights  (ov 
the  directors  who  musl  keep  up  I  he  divi- 

dends on  capital. 
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Track  Laying  Mach: 
on  Canadian  North- 

which  has  Made 
Possible  a  Mile  of 
Jew  Track  Every 
Day  for  Fourteen 
Years 

The  Trail  of  the  Ax- 
men.  Through  this 
Bog  a  Railway 
Train  will  be  Driven 

Preparing  to  Break  Camp — A  Typical  Scene  in  the  Survey  of  a  Railroad 
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"Modern  machinery  and  long  experi- 
ence have  dampened  down  many  of  the 

old  bogies  of  railroading.  We  take  a 

tunnel  as  just  part  of  the  day's  work. 
Usually  a  railway  hesitates  to  dig  a 
channel  through  a  mountain  of  rock 

when  a  nearby  river  bed  offers  a  con- 
venient alternative.  There  must  be  a 

strong  reason,  such  as  occurred  in  the 

case  of  the  Rogers'  Pass  tunnel  on  the 
C.  P.  B.  for  which  a  contract  has  been 

let  for  eight  millions.  Our  Montreal 
tunnel  cost  us  a  million  a  mile,  the  work 
being  carried  through  Mount  Royal 
from  opposite  ends,  the  drills  meeting 
in  the  center  early  in  December. 

"Carrying  a  line  across  the  prairies 
is  simplicity  itself  to  men  who  under- 

stand their  work.  In  the  hills,  particu- 
larly through  unbroken  swampy  coun- 

try with  irregular  ravines  and  uncer- 
tain river  courses, — more  so  than 

amongst  mountains  of  great  elevation — 
the  survey  engineer  and  the  construc- 

tion engineer  who  follows  him  are  face 
to  face  with  many  knotty  problem? 

which  sometimes  demand  great  ingen- 
uity in  solving.  Where  construction 

across  prairies  averaged  for  the  Cana- 
dian Northern  between  $30,000  and  $40,- 

000  a  mile,  mountain  work  jumps  to 
an  average  of  $60,000  a  mile,  including 
tunnels,  bridges,  and  other  special  struc- 

tures. On  hillsides  the  track  must  be 

continually  curved  and  usually  all  sup- 
plies must  be  brought  up  behind  the 

working  gang ;  on  the  prairies  where  the 
country  at  each  side  of  the  right-of-way 

is  level  and  clear  it  is  a  simple  matter,' 
teaming  supplies  well  in  advance  of  con- 

struction. Wherever  possible,  of  course, 
when  working  in  the  Rockies  near  the 
C.  P.  R.  lines,  we  utilize  them  to  haul 
our  goods  to  the  point  of  construction. 

"Railway  labor  has  been  a  changing 
quantity  since  the  first  roads  were  built 
in  America.  Then  the  Trisb  immigrants 
and  the  Scandinavians,  and  some 
Scotch,  the  best  types  of  labor  we  have 
had,  kept  the  market  pretty  much  tc 
themselves.    These  men  have  largely  as- 

similated into  other  callings  and  have 
risen  in  the  scale  of  earning  power.  In 
their  place  have  come  the  Southern 

European,  the  Italian,  the  Bulgarian — 
good  workmen  if  they  would  only  eat 
our  northern  foods  and  sacrifice  their 

eternal  macaroni  for  beef.  But  they 
have  not  the  muscle  or  the  endurance 

of  their  predecessors  in  railway  labor. 

In  survey  work  I  find  the  Indian  an  in- 
imitable axman  and  canoeman.  For 

instance,  when  a  white  axman  and  an 
Indian  go  into  the  bush  to  clear  a  line, 
and  there  are  three  trees  at  a  certain 

spot,  one  of  which  must  be  removed, 
the  Indian  will  glance  backward  at  the 
last  stumps  and  instantly  attack  the 
one  tree  that  requires  felling.  The 
white  man  likely  will  cut  down  all 
three  trees  in  his  uncertainty.  The 

Indian  appears  to  have  a  perfect  sens-e 
of  direction,  a  thing  that  only  a 

French-Canadian  voyageur  and  an  oc- 
casional lumberman  acquires  with 

experience.  That  is  why  I  have  been 
forced  to  the  conclusion  that  a  white 

man  does  more  work,  but  an  Indian  ac- 

complishes more." 

TELEPHONING  IN  ABYSSINIA 

Abyssinia  is  being  provided  with  the. 
telephone — another  advance,  surely,  of 
civilization.  Nearly  800  miles  of  wire 
have  been  put  up,  and  1,000  more  are 
in  process  of  construction.  It  would 
seem,  however,  that  the  contractor  who 
is  doing  the  work  for  the  Abyssian 

government  has  had  to  encounter  un- 
usual difficulties.  Tropical  rains  wash 

out  the  poles,  white  ants  eat  away  the 
parts  in  the  ground,  and  when  iron 

poles  are  substituted  for  the  wood,  na- 
tives steal  them  to  make  tools  of. 

.Monkeys  find  the  wires  delightful 

swings,  while  elephants  use  the  poles 
as  scratching  posts,  and  often  knock 
them  down.  Lastly,  the  jungle  gro\i 

so  fast  that  a  party  of  men  is  kept  eon 
stantly  employed  in  cutting  away  the 
young  growth, 
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HONOR  STUDENTS  IN  EDISON 

SCHOOL 

In  the  commercial  school  of  the  New 

York  Edison  Company,  26  students 
have  completed  the  prescribed  courses 
with  the  rating  that  entitles  them  to  the 

22  are  still  with  the  company,  most  of 
them  holding  better  positions  than 
when  they  commenced  school  work. 

This  demand  for  trained  men  in  the 
sales  and  contract  departments  in  large 

light  and  power  companies  is  on  the  in- 
crease and  something  over  a  year  ago 

f^  n 

Entitled  to  Receive  Edison  "A"  Gold  Button  in  Commercial  School  of  the  New  York  Edison  Company 

Edison  "A"  gold  button  recently  pre- 
sented to  them  by  Arthur  Williams,  the 

company's  general  inspector.  The 
badge  represents  a  rating  of  90  per  cent 

or  over  in  the  two  years'  work  pre- 
scribed in  the  company  school.  This, 

however,  is  open  to  all  member  com- 
panies of  the  New  York  Section  of  the 

National  Electric  Light  Association  and 
two  of  the  recipients  are  members  of  the 

New  York  and  Queen's  Electric  Light 
and  Power  Company. 

The  first  year's  work  covers  courses 
in  "History  and  Development  of  Elec- 

tricity; Elements  of  Central  Station 
Business  Getting;  Basic  Principles  of 
Individual  Efficiency;  Effective  Speak- 

ing and  Business  Letter  Writing."  In 
the  second  year  the  subjects  are : 

"Hygiene,  Health,  Recreation  and  Ele- 
ments of  Psychology;  Basic  Principles 

of  Salesmanship  •  Policies  and  Organiza- 
tion of  the  New  York  Edison  Company. 

Of  the  24  Edison  students  who  were 

thus    graduated   with    highest   honors, 

led  to  the  organization  similar  to  the 
above ;  namely,  the  Chicago  Central 
Station  Institute,  and  the  companies 
interested  in  this  institute  are  the  Com- 

monwealth Edison  Company,  Illinois 
Northern  Utilities  Company,  Federal 
Sign  System  (Electric)  Middle  West 
Utilities  Company  and  Public  Service 
Company  of  Northern  Illinois. 

HAWAIIAN  PLANTATION 

RAILROADS 

Extending  from  the  city  of  Hono- 
lulu for  70  miles  away  to  the  west  and 

north  there  is  an  almost  continuous  line 

of  cane  field,  broken  here  and  there 
where  the  lava  .came  down  to  the  sea, 

forming  darkly  precipitous  walls  be- 
tween it  and  the  white  surf.  Con- 
stantly changing  the  base  of  operations 

in  the  cane  fields  necessitates  a  form  of 

railroad  easily  convertible  to  meet  con- 
ditions.    The  solution  of  the  problem 
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is  a  knock-down  track  ~~ 
of  short  lengths  which 
can  easily  be  put  down 

or  taken  up.  It  is  a  nar- 
row gauge  track  and 

upon  it  operate  diminu- 
tive engines  and  cars. 

The  views  herewith  are 

of  .the  Oaku  railroad, 

which  penetrates  the 
dense  tropical  growths 
and  finally  branches  out, 

tapping  the  sugar  plan- 
tations. 
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VACUUM  COTTON 
PICKER 

A  cotton  picker,  work- 
ing on-  the  principle  of 

the  vacuum  cleaner,  is 

the  apparently  success- 
ful invention  of  a  Bin- 

ger,  Okla.,  man,  William 
jOook.  This  latest  me- 

chanical cotton  picker 
consists  of  a  special 
truck,  a  small  stationary 
motor,  a  vacuum  fan  and 
connecting  hose,  which 
permits  the  picker  to  be 
operated  on  two  rows  at 
each  side  of  the  machine 
in  the  field. 

As  no  hands  or  mechan- 
ical parts  actually  touch 

^the  cotton  plant,  the  immature  cotton 
bolls  are  not  injured  as  by  many  pre- 

vious mechanical  pickers.  It  is  claimed 
that  the  vacuum  picker  gathers  less 
trash  and  leaves  from  the  cotton  plant 

than  would  be  thrown  into  cotton  gath- 
ered by  hand.  The  truck  on  which  the 

machine  operates,  straddles  two  rows  of 
cotton  without  injury  to  the  plants. 

This  machine,  which  does  the  work  of 
several  men,  sells  for  about  $600,  or  less 
than  the  cost  of  a  slave,  originally  used 
for  cotton  picking  in  the  south. 

COW  WITH  A  WOODEN  LEG 

The  London 

Daily  Mirror  re- 
cently pictured 

this  oddity,  which 
is  one  of  the  sights 
at  Wishaw,  N.  B. 
It  is  perhaps  the 
first  instance  on 
record  of  a  cow 
which  has  been 

provided  with  a 
wooden  leg. 

Vacuum  Cotton  Picker  Which  Does  the  Work  of  Several  Men 

MINIATURE  OF  AN  ELECTRIFIED 

RAILROAD 

Herewith  is  shown  a  miniature  rail- 
way, electrically  operated,  negotiating 

a  steep  grade  on  a  papier  mache  moun- 
tain, which  represents  the  Cascade 

range,  lying  between  the  cities  of  Pu- 
get  Sound  and  the  Inland  Empire  to 
the  East,  on  the  line  of  the  Chicago  Mil- 

waukee &  St.  Paul.  This  miniature  was 

designed  and  constructed  for  the  rail- 
way company  and  is  being  used  by 

it  for  exhibition  purposes,  foretell- 
ing, as  it  were,  what  may  be  expected 

from  this  corporation  in  the  line  of  elec- 
trification of  its  holdings  in  the  moun- 

tain districts. 

From  the  miniature  power  house, 
shown  at  the  foot  of  the  mountain,  to 
the  tail  lights  of  the  little  train,  this 
contrivance  is  an  absolutely  perfect  re- 

production of  the  present  line,  minus 
the  electrical  features. 

In  the  construction  and  operation  of 
this  replica  railway,  there  are  used  265 
feet  of  2y8  inch  gauge,  rock  ballasted 
track,  nine  electrically  operated  sema- 

phores and  six  automatic  switches.  The 
elevation  is  nine  feet  and  the  line  has 
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Miniature  Electric  Railway  Used  by  a  Railway  Company  to  Illustrate  Possible  Electrificatio 
of  Its  Holdings  in  Mountain  Districts 

a  grade  of  one  inch  to  the  foot  on 
straight  track  and  %  inch  on  the 
curves. 

Sixty  gallons  of  water  tumbling 
over  the  three  waterfalls  provides  the 
power  for  operating  the  two  trains, 
including  the  electrically  operated 
semaphores  and  switches,  this  power 

actually  being  generated  in  a  minia- 
ture electric  plant  with  water-wheels 

and  generator  operated  by  the  falls. 

ELECTRIC  IRON   WITH  HEAT 

BALANCE 

In  this  electric  iron  the  heater  cov- 
ers the  entire  area  of  the  bottom  and  is 

sealed  to  it  so  that  the  bottom  and  the 
heater  are  one.  This  iron  heats  quickly 
and  over  the  entire  bottom,  while  the 
top  heats  more  slowly  than  any  other, 
so  that  it  does  the  same  work  with,  the 
maker  claims,  from  fifteen  to  thirty  per 
cent  less  current.  Most  important,  there 

is  just  the  proper  amount  of  heat  gener- 

ated properly  to  do  the  work  required 
of  it  without  waste  of  current,  loss  of 
speed  or  danger  to  the  fabric.  This 

quality  may  be  called  "heat  balance," 
so  this  iron  is  distinctive  and  econom- 
ical. 

An  Electric  Iron  that  is  Distinctive  and  Economical 
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MAZDA  LAMPS  RESIST 

FIRE 

On  December  28th  of  last  year, 
a  fire  on  an  upper  floor  of  the 
Cleveland  Athletic  Club  made  a 

raging  furnace  of  the  club's 
bowling  alley.  While  the  firemen 
waged  a  desperate  battle  on  this 
floor,  about  50  club  members 
slept  peacefully  on  the  ninth, 
tenth  and  eleventh  floors  of  the 
club  house.  It  was  the  first  real 

test  of  a  completely  fireproof 
building  in  Cleveland  and  while 
the  fire  raged  for  several  hours 
before  it  was  discovered  by  a 

watchman,  the  damage  was  en- 
tirely confined  to  the  one  room. 

An  interesting  feature  of  this 
fire  was  the  remarkable  discovery 
that  the  Mazda  Buckeye  lamps 
were  uninjured  and  some  of  them 

were  still  burning  in  this  bowl- 
ing alley  after  it  had  been  gutted 

and  destroyed  by  the  fire.  This  is 
a  proof  that  the  electric  light  is  some  o 
the  safest  artificial  illuminant  in 

existence  and  is  preferable  to  any  other ; 
and  it  also  demonstrates  the  reliability 
and  sturdiness  of  an  electrical  installa- 

tion that  will  withstand  such  a  fiery 
test. 

THE  GREATEST  DEGREE  OP  COLD 

Science  assures  us  that  there  is  a  defi- 
nite limit  to  the  lowest  conceivable  tem- 

perature, and  that  this  may  be  placed 
with  considerable  accuracy  at  459  de- 

grees below  zero  on  the  Fahrenheit 

scale.  It  is  held  that  at  all  tempera- 

tures above  this  "absolute  zero"  par- 
ticles of  matter,  either  solid  or  gaseous, 

are  in  a  state  of  vibration,  the  more 
rapid  vibrations  corresponding  to  the 
greater  degree  of  heat.  All  such  vibra- 

tions would  cease  entirely  at  absolute 
zero  and  all  gases  would  liquefy  and 
even  solidify  before  reaching  this  ab- 

solute zero  point. 

Many  experiments,  extending  over  a 
long  period  of  years,  were  necessary 
to  attain  this  knowledge.  Liquid  air, 
with  its  312  degrees  below  zero,  was  a 

great  advance  on  previous  records,  al- 
though still  over  100  degrees  above  this 

absolute  zero.  Liquid  hydrogen  at 
minus  422  degrees,  or  37  absolute,  was  a 
still  greater  advance,  and  when  this 

was  frozen  into  solid  hydrogen  "ice" 
at  432  below  zero  or  27  degrees  abso- 

lute, it  seemed  as  if  science  had  gone  as 
far  as  it  could  in  this  direction.  But, 
not  so  long  ago,  the  rare  gas  helium  was 
liquefied  at  minus  451  degrees.  When 
this  was  boiled  under  reduced  pressure 
a  temperature  of  minus  454  was 

reached,  or  only  five  degrees  above  ab- 
solute zero.  Slightly  lower  tempera- 

tures can  undoubtedly  be  reached ;  but, 

it  is  said  that,  even  with  the  most  re- 
fined methods,  there  is  little  likelihood 

of  our  ever  attaining  absolute  zero. 



Wandering  Organs 
By  WILLIAM  BRADY,  M.  D. 

The  urchin  who  informed  his  physi- 

ology teacher  that  "me  stummick  is  in 
me  chist"  was  no  less  accurate  in  his 
anatomy  than  the  average  dyspeptic 
whose  stomach  lies  anywhere  between 
his  collar  and  his  belt.  It  is  a  common 

observation  that  under  great  stress  of 
fear  the  heart  will  leave  its  customary 
moorings  under  the  necktie  and  sink 

into  one's  shoes,  though  the  heart  is  by 
no  means  the  only  vital  organ  possessed 

of  the  wanderlust.  At  this  very  mo- 
ment there  are  hosts  of  people  wearing 

porous  plasters  over  their  hip  bones  to 
alleviate  pain  imaginatively  situated  in 
the  kidneys  which  lie  some  twelve  or 
fourteen  inches  above ! 

It  has  long  been  known  that  the  kid- 
neys are  fond  of  travel.  In  some  indi- 

viduals the  kidneys  roam  about  in  the 

most  aimless  fashion,  calling  on  the  ap- 
pendix, the  liver,  the  colon  or  any  organ 

that  offers  a  temporary  haven  of  refuge. 

There  is  probably  method  in  this  mad- 
ness; the  kidneys  are  no  doubt  endeav- 
oring to  escape  the  barrels  of  worthless 

dope  thrust  upon  them  by  the  ten  mil- 
lion patrons  of  Dr.  Kilmer,  whose  won- 

derful free  trial  offer  has  unjustly 
stigmatized  them  as  irresponsible 
organs. 

The  life  insurance  examiner  in  the 

course  of  the  day's  work  quite  fre- 
quently finds  kidneys  which  have  no  vis- 

ible means  of  support.  In  such  a  quan- 
dary there  are  two  possible  courses  to 

pursue:  (1)  the  physician  may  ignore 
the  circumstance  and  send  the  unwit- 

ting subject  on  his  way  rejoicing;  or 
(2)  he  may  persuade  the  owner  of  the 
movable  kidney  to  permit  him  to  sup- 

port the  unfortunate  organ  in  the  way 
he  thinks  a  floating  kidney  ought  to  be 

supported.  Some  physicians  are  ex- 
ceedingly charitable  about  supporting 

homeless  kidneys,  while  other  patients 
1  II 

are  more  circumspect  in  their  choice  of 
a  family  doctor. 

So  long  as  a  patient  doesn't  know  his 
or  her  (usually  her)  kidneys  are  away 
on  a  journey  there  is  apt  to  be  no  com- 

plaint ;  but  once  the  patient  is  informed 
of  the  unstable  condition  of  internal  af- 

fairs nothing  short  of  a  $30  corset  or 
a  $200  operation  will  assuage  her  grief. 
There  seems  to  be  a  pretty  firm  popular 
conviction  that  while  the  heart  and 

lungs  must  keep  moving  every  instant, 

the  kidneys  were  intended  by  Provi- 
dence to  stand  still  and  take  their 

swamp  root.  Yet  X-ray  photography 
has  taught  us  that  a  surprisingly  large 

proportion  of  healthy  adults  have  kid- 
neys or  other 

organs  whieh 
are  practically 
never  at  home. 

If  there  is 

one  vital,  inti- 
mately per- 

sonal posses- 
sion every  or- 

derly  man 
thinks  he  can 

put  his  hand 
on  at  a  mo- 

ment's notice 
or  w  i  t  h  o  u  t 

any  notice  at 
all,  it  is,  not  his  insurance  policy,  but 

his  stomach.  Until  late  years  even  the" 
doctor  imagined  he  knew  right  where 

to  find  a  patient's  stomach;  be  fancied 
all  he  had  to  do  was  travel  due  north- 

east 10VL>  inches  from  the  base  o(  the  ap- 
pendix— of  course  every  tyro  knows 

where  that  is  — and  dig  righl  in.  and 

there  he'd  find  it    lying  snug  and  warm 
and  still  palpitating  in  his  cool,  col- 

lected grasp.  I'Ut  alas1  things  are 
not  always  where  they  seem.  X  ray 
observation    of    the     inside    works    has 
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shattered  many  a  venerable  diagnostic 
delusion  and  imperilled  many  a  pro- 

fessional reputation.  To  tell  the  truth 
— which  is  always  a  pleasure  out  of 
business  hours — it  appears  that  about 
half  the  time  what  we  have  really  been 

grasping  was,  not  the  stomach,  but, 
well,  perhaps  a  handful  of  good  crisp 
bacon.  You  may  have  noticed  how  the 
doctor  hesitates  for  just  a  fraction  of 
a  second  after  he  gets  a  strangle  hold 

on  your  spinal  column,  and  says :  ' '  Hum, 

w  7:  **'  »1  [YOU  HAVE 
X)   ~^~;  y\  FLOATING 
\  rtTVM.  GIBLETS, 

what  did  you  eat  for  dinner  anyway?" 
Last  summer  we  had  a  patient — and 

We  might  have  had  him  yet  if  we  had 

only  kept  on  pumping — whose  stomach 
troubled  us  considerably.  He  was  a 
popular  young  engineer,  so  we  took  him 
to  the  hospital  where  his  friends  and 
relatives  and  neighbors  might  be  spared 
the  sight  of  our  mental  distress.  In  the 
hospital  we  made  a  minute  study  of  the 
case.  We  kept  him  in  bed,  though  he 

clamored  to  be  up  and  about,  and  for- 
bade him  to  exert  himself  even  to  the 

extent  of  eating  his  own  meals ;  instead 
he  was  nourished  through  a  tube.  The 

trouble  was — frankly  we  didn't  know 
what.  At  first  it  appeared  to  be  gastric 
ulcer ;  then  cancer ;  then  a  mere  neuro- 

sis, and  finally  dilated  stomach,  for  we 
discovered  the  man  had  a  tremendous 

capacity — at  times. 
A  council  of  doctors  solemnly  sat  on 

the  young  man's  stomach,  the  prevail- 
ing opinion  being  that  it  was  a  case  of 

gastrectasia,  which  is  the  official  pass- 
word for  dilated  stomach.  This  con- 

clusion was  reached  only  after  we  had 
pored  over  the  records  and  poured  over 
three  gallons  of  water  into  the  stomach 
and  got  back  through  the  tube  only 
a  trifle  over  two  gallons.  Thereafter, 
day  by  day,  as  the  patient  ceased  losing 
weight  and  strength  and  courage,  we 
mapped  out  the  steadily  diminishing 
outline  of  that  stomach  with  an  indeli- 

ble pencil  on  his  white,  shrinking  skin. 
All  this  under  an  inspired  regimen  of 
dietetic  and  electrical  treatment.  As 

time  passed  we  began  to  feel  much  less 
troubled. 

Then  one  sad  day  we  gave  the  patient 
a  test  meal  of  buttermilk  and  bismuth 

and  stood  him  up  before  an  X-ray  plate 
and  photographed  his  digestive  machin- 

ery. What  was  our  chagrin  to  find  that 
he  had  no  official  password  at  all,  but 

just  a  hide-and-seek  stomach.  In  other 
words,  while  he  was  lying  down  with 
his  hips  elevated  a  trifle,  his  stomach 
was  just  about  where  we  had  outlined 
it  with  the  pencil ;  but  when  he  stood 

erect  it  slipped  way,  way  down — so 
far  down  that  had  it  not  been  restrained 

by  the  natural  limits  of  the  peritoneal 
cavity  the  patient  would  certainly  have 
kicked  it  when  he  tried  to  walk. 

The  X-ray  disclosure  saved  our  pa- 
tient much  bootless  treatment.  He  was 

now  fitted  with  a  modish  straight  front 

corset,  reassured  that  there  was  abso- 
lutely nothing  the  matter  with  his 

stomach,  instructed  in  certain  physical 
culture  exercises  to  overcome  the  need 

of  a  corset  and  in  the  value  of  self  mas- 

sage and  the  knee-chest  posture  in  hold- 
ing up  his  dinner,  and  sent  back  to  his 

engine  in  comfort  and  peace.  The  way 
the  young  man  gained  blood  and  flesh 
and  confidence  from  just  one  brief 

X-ray  exposure  (of  his  doctor's  diagnos- 
tic frailty)  was  indeed  marvelous.  We 

feel  proud  of  the  results  of  the  treat- 
ment, but  that  is  not  the  reason  for  men- 

tioning the  case  here.  The  point  to  be 
emphasized  is  that  hundreds  of  victims 
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of  "stomach  complaint"  of  lesser  or 
greater  severity  are  suffering  simply 

from  a  "kink"  or  accidental  obstruc- 
tion to  the  normal  movement  of  food 

"In  the  Hospital  We  Made 
a  Minute  Study  of  the  Case  " 

through  the  digestive  tract,  owing  to 

"ptosed"   or  hide-and-seek  stomach- 

the  penalty  of  man's  upright  position. 
Just  why  certain  individuals  suffer 

from  "ptosis,"  or  displacement  of  or- 
gans, while  others  do  not,  is  difficult  to 

explain.  The  underlying  factor  seems 
to  be  the  lack  of  tone  in  muscles  and 

ligaments  in  certain  constitutions. 
Ptosed  organs  are  often  present  in  men 
of  apparently  athletic  build,  however; 
the  case  cited  was  of  this  type.  Among 
women,  who  most  commonly  have 
ptosis,  the  dragging  of  skirts  on  the 
waist  band  has  been  considered  a  fac- 

tor, and  no  doubt  increases  any  tend- 
ency to  ptosis  in  the  individual  case. 

Men,  however,  have  no  drag  on  their 
waists.  It  is  nevertheless  evident  that 
few  men  know  how  to  throw  out  their 

chests,  pull  in  their  chins  and  hold  up 
their  stomachs.  It  is  a  curious  fact 
that  the  first  thing  we  learn  to  do  with 
our  muscles — stand  erect — is  the  one 
thing  which  many  of  us  so  soon  forget. 

A  Recording  Target 
Mr.  Sydney  Rose,  an  Australian,  has 

invented  a  recording  target  which,  it  is 
claimed,  shows  accurately  to  a  small 
fraction  of  an  inch  the  exact  course  of 

the  bullet  in  relation  to  both  stationary 
and  moving  targets. 

The  indicator  at  the  firing  point  con- 
sists of  a  small  white  disk,  represent- 

ing the  bullet  hole,  which  is  mounted 
at  the  end  of  a  light  pointer  working 

behind  a  transparent  screen.  The  ob- 
ject target  is  a  wide  strip  of  paper 

wound  off  one  roll  and  rewound  on  an- 

other, and  on  its  edge  is  a  row  of  con- 
tact fingers  placed  in  a  vertical  comb 

and  protected  behind  an  armor  plate. 
Normally  these  fingers  are  held  out  of 
electrical  contact  by  the  paper,  but 
when  a  shot  has  been  fired  the  pressing 
of  a  button  causes  the  paper  to  be 
wound  up  on  the  receiving  roller  until 
the  hole  reaches  the  row  of  fingers,  one 

or  more  of  which  press  through  the  hole 
and  complete  the  circuit.  This  stops  the 
movement  of  the  paper,  and  as  the  in- 

dicating pointer  moves  synchronously 
with  the  paper,  it  also  is  stopped,  its 
position  thus  representing  the  position 
of  the  bullet  mark  on  the  paper  from 
right  to  left.  The  vertical  position  of 
the  mark  is  recorded  by  means  of  the 
comb  of  contact  fingers,  each  of  these 
having  a  resistance  between  them,  so 
that  the  higher  the  finger  is  from  the 
base  the  greater  is  the  resistance  in 
circuit  when  it  makes  contact  and  the 

higher  the  position  taken  by  the  indi- 
cating needle  included  in  the  circuit. 

The  target  is  not  a  sectional  target  re- 
quiring a  wire  for  each  section,  but  on 

the  contrary  needs  only  two  live  wires 
and  an  earth  connection,  with  which 
over  200  indications  per  square  inch 
are  obtained. 
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The  Saxon  Motor  Car— With  Slid- 
ing Gear,  Progressive  Type 

Transmission 

The    La   Vigne    Cycle    Car— With 
Equipment  Similar  to  High 

Priced  Cars 

The  Trumbull  Cycle  Car— A   Mil 
iature  Automobile  Reduced 

to  Its  Simplest  Form 
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LITTLE  BROTHERS   OF  THE 

AUTOMOBILE 

The  motor  car  of  size,  weight  and 
expensive  upkeep  has  long  monopo- 

lized the  automobile  field,  but  now 
there  is  a  demand  for  a  small,  light 
ear,  a  little  vehicle  between  the  auto- 

mobile and  motorcycle ;  and  the  cycle- 
car  is  here  to  fill  this  demand.  Cycle- 
cars  will  not  be  overlooked  by  the 
business  man  who  would  move  about 

his  work  quickly  and  he  wili  appre- 
ciate the  ease  of  operation. 

The  Trumbull  cyclecar  is  a  minia- 
ture automobile  reduced  to  its  sim- 
plest form,  not  weighing  more  than 

750  pounds,  fitted  with  a  light,  com- 
pact motor  which  is  dependable  and 

economical  in  fuel  and  oil  consump- 
tion. All  modern  elements  of  auto- 

mobile    construction     are     considered. 

The  Saxon  motor  car  is  a  well  de-. 

signed,  small  automobile  with  four  cyl- 
inder motor,  standard  tread  and  feat- 

ures. This  car  has  the  modern  left 

hand  drive  with  gear  shift  and  emer- 
gency brake  levers  in  the  center,  per- 

mitting entrance  from  either  side. 
The  sliding  gear,  progressive  type 
transmission  gives  two  forward  speeds 
and  reverse.  A  new  feature  for 

American  cars  is  the  cantilever  spring 
suspension,  giving  this  car  with  96 
inch  wheelbase  and  28  inch  wheels, 
the  riding  comfort  of  larger  cars. 

The  La  Vigne  cyclecar  is  not  a  toy. 
It  is  a  small,  light  car  low  in  tire  up- 

keep. It  has  a  four  cylinder  air  cooled 
motor  and  some  features  found  only  in 
high  priced  cars,  such  as  worm  drive 
rear  axle,  unit  power  plant  sliding 
gear  transmission  and  multiple  disk 
clutch.  The  tread  is  50  inches  and  the 
wheelbase  is  96  inches.  There  are 

three  electric  lights  and  the  head  lights 
are  built  into  front  fenders  which  turn 
with  the  wheels. 

The  Imp  cyclecar  is  a  ten  to  fifteen 
horsepower,    tandem    seating,    friction 

belt  drive  car  with  a  wheelbase  of  100 
inches  and  a  tread  of  36  inches.  It  is 
claimed  this  car  will  make  45  miles 

an  hour  and  run  50  miles  on  a  gallon 
of  gasoline.  It  has  a  two  cylinder  ver- 

tical motor,  mechanically  operated  in- 
let valves,  air  cooled,  piston  pump  cir- 

culation for  oil  and  a  high  tension 
magneto.  The  weight  is  450  pounds. 
The  rules  governing  the  construction 
of  a  safe,  reliable  cyclecar  are  narrow 
tread  for  road  ability  and  to  reduce 
wind  resistance,  tandem  seating  for 
easy  springing,  and  lowest  possible 
weight  center  for  safety. 

ELECTRIC  AUTO  FIRST  MADE 

WITH  WHIP  SOCKET 

In  1895,  when  electric  pleasure  cars 
were  new,  a  certain  manufacturer  noted 
with  alarm  that  these  strange  vehicles 
running  around  through  the  streets 
frightened  horses,  then  unused  to  such 

a  spectacle.  Whereupon  this  enterpris- 
ing man,  with  a  touch  of  imagination, 

constructed  a  model  on  the  dashboard 
of  which  were  attached  the  head  and 
shoulders  of  a  horse.  This  he  believed 

would  reassure  its  equine  brothers. 

The  episode  gives  a  fairly  good  pic- 
ture of  the  beginnings  of  the  electric 

pleasure  vehicle,  when  the  car  was  ac- 
tually made  with  a  whip  socket  on  the 

dashboard,  since  its  nearest  progenitor, 

the  country  "buggy,"  had  always  been 
provided  with  this  necessary  apparatus. 
Electric  vehicles  of  this  period  looked 
like  horseless  carriages,  indeed — blunt, 
sawed  off,  as  if  something  were  missing, 
as,  in  fact,  there  was.  The  wheel  base 
was  short,  and  the  wheels  much  higher 
than  is  now  standard  in  any  automobile. 

The  next  thing  that  happened  to  the 
electric  vehicle  was  the  arrival  of  the 

gasoline  car.  When  it  once  more 
plucked  up  its  courage  and  emerged 
from  the  gasoline  fumes,  its  models 
were  made  to  look  as  much  as  possible 
like  the  touring  ear  and  racer. 
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It  has  taken  electric  pleasure  vehicles 

several  years  to  find  their  own  charac- 
teristic style,  now  shown  in  the  type 

with  a  longer  wheel  base,  low  wheels, 
batteries  placed  where  logic  suggests, 
together  with  lines  graceful  if  not  typi- 

cal of  high  speed.    While  electric  pleas- 

ure cars  have  thus  been  slow  in  develop- 
ing their  outer  parts,  their  mechanism 

has  been  practically  perfected  since 
1903,  when  an  automobile  trade  paper 

said:  "For  elegance  of  translation  and 
freedom  from  contingencies  of  delay, 

the  electric  vehicle  is  beyond  criticism." 

Chicago  Automobile  Show 
The  Fourteenth  Annual  Automobile 

Show  at  the  Coliseum  January  24  to 

31  was  particularly  significant  as  illus- 
trating the  rapid  and  gigantic  strides 

of  this  industry.  The  number  of  ex- 
hibitors of  automobiles  reached  500, 

with  215  firms  displaying  auto  acces- 
sories, the  value  in  machines  alone 

being  conservatively  set  at  $3,000,- 
000.  No  one  year  has  brought  out  so 
many  new  conveniences  for  the  use 
of  the  autoist,  from  the  electric  self 
starter    to    specially    designed    clocks, 

nor  has  elegance  ever  before  entered 
so  much  into  the  construction  and 
finish  of  cars.  Besides  the  trend  to- 

ward the  six  cylinder  engine,  the 
cyclecar,  the  increased  use  of  the  wire 
wheel  and  the  devices  for  gasoline 

economy  are  in  the  foreground.  Al- 
though 1,127,940  cars  were  licensed  in 

1913,  the  fact  is  that  in  this  country 
alone  605,000  of  these  were  purchased 
during  1911,  and  the  year  1914,  it  is 
believed  among  manufacturers,  will 
surpass  all  previous  records. 

A  Certain  Somberness  About  the  Great  Black  Cars  Themselves  Typified  the  Conservativeness  of  Wealth  and  Luxury 
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AUTOMOBILE  'BUS  LINE  WITH  CONDUCTRESSES 

Provided  the  Board  of  Estimates  in  New  York  City  gives 

its  consent,  the  People's  Bus  Lines  will  be  regularly  organ- 
ized, to  operate  storage  battery  driven  'buses  over  some  21 

different  routes  about  the  city.  One  of  the  backers  of  the 
scheme  is  Thomas  A.  Edison,  and  his  new  battery  will  be 

used  to  propel  the  car  like  vehicles.  If  the  'bus  lines  are 
permitted  to  start  operations,  the  five  cent  fares  will  be  col- 

lected by  nattily  dressed,  uniformed,  female  conductors,. 
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Female  Conductors  will  Collect  Fares  on  This  'Bus  Line 

THE  DYE  HOUSE 

A  delivery  car  body  shaped  like  a 
house  was  designed  by  a  California 
dyer,  who  constructed  a  neat  little 
model  which  calls  attention  to  his  busi- 

ness and  is  a  decidedly  practical  vehi- 
cle as  well. 

In  making  a  "front  porch"  to  keep 
the  rain  and  sun  from  the  driver,  he 

developed  the  plan  very  cleverly.  The 
interior  of  the  house  is  supplied  with 

wardrobe  fixtures  to  receive  the  gar- 
ments. 

A  Neat  Little  Model  that  is  u  Praotioal  Advertisement 

COMFORT  IN  MOTOR  CARS 

At  least  one  expert  has  pointed  out 
that  the  prevalent  opinion,  that  the 
comfort  of  automobilists  is  best  pro- 
moled  by  having  the  weight  carried 
within  the  wheel  base,  is  incorrect.  The 

passenger  should,  lie  contends,  be 
seated  within  a  base,  but,  he  adds, 

weight  placed  behind  and  in  front 
tends  to  steady  the  chassis  and  to  free 
the  passengers  from  the  effects  of 

shock.  II'  weight  he  placed  ontsido  the 
wheel  base  both  front  and  hack,  he 

argues,  an  improvement  in  smoothness 
of  running  is  obtained  without  any  in 

crease  of  the  total  weight  o\'  the  auto- mohile. 



Electrical  Men  of  the  Time 
MILLER  REESE  HUTCHISON 

When  Asked  for  a  Recipe  for  Success  He  Replied,   '  Work  Like  the  Deuce' 

Yon  may  not  know  Mr,.  Miller  Reese 
Hutchison,  but  you  know  one  of  his 
inventions,  the  Klaxon  Warning  Signal, 

we'll  wager, — the  auto  horn  that 
sounds  like  a  husky  man  being  stran- 

gled or  as  if  pandemonium  had  let  loose 
in  all  its  fury,  and  terrifies  you  into 
instantaneous  action. 

The  principle  of  it  is  that  you'd  bet- 
ter be  scared  almost  to  death  than  to 

be  killed  outright.  At  any  rate,  the 
manufacturers  proved  their  belief  in  its 
effectiveness  by  paying  Mr.  Hutchison 
over  a  half  million  dollars  for  his  in- 
vention. 

When  a  man  can  make  that  much 

money  by  bringing  out  just  a  noisy 
little  horn,  one  naturally  wonders  that 
some  noise  has  not  emanated  from  the 
man    himself.      But    that    is    not    Mr. 
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Hutchison's  way.  Perhaps  being  chief 
engineer  to  Thomas  A.  Edison  has  in- 

creased his  natural  tendency  to  do 
things  so  constantly  that  a  minimum  of 

time — or  inclination — is  left  for  talking 
about  them. 

Miller  Keese  Hutchison  was  born  at 

Montrose,  Baldwin  County,  Ala.,  Aug- 
ust 6,  1876. 

From  1883  to  1895  he  attended  sev- 
eral private  schools  in  and  around 

Mobile,  completing  his  education  in 
the  Alabama  Polytechnic  Institute. 

In  1895,  while  a  student  of  the  A.  P. 
I.,  in  sympathy  with  a  schoolboy  friend 
who  was  afflicted  with  deafness,  his 
mind  was  set  to  wondering  if  it  were 
not  possible  to  devise  some  sort  of  an 
instrument  for  the  alleviation  of  deaf- 

ness. So  the  more  he  thought  of  it, 
the  stronger  his  conviction  became, 
resulting  in  the  well  known  Acousticon 
for  the  deaf. 

"While  engaged  in  the  further  im- 
provement of  the  Acousticon,  the  war 

with  Spain  broke  out.  Mr.  Hutchison 
was  appointed  chief  electrical  engineer 
of  the  7th  and  8th  districts  of  the 

United  States  Light  House  Establish- 
ment, and  engaged  in  laying  submarine 

cables  and  submarine  mines  along 
the  southern  coast  of  the  United  States. 

This  temporarily  retarded  further  de- 
velopment of  his  Acousticon,  but  at  the 

close  of  the  Spanish-American  war  he 
again  took  up  its  perfection. 

In  the  summer  of  1902  his  duties 

called  him  to  Europe,  and  while  in 

England  he  attended  Queen  Alexan- 
dra for  deafness,  succeeding  admirably. 

As  a  result,  he  was  summoned  to  H. 

M.  Yacht  "Victoria  and  Albert,"  at 
Cowes,  and  while  on  board  was  pre- 

sented with  a  beautiful  gold  medal  fit- 
tingly inscribed. 

Prom  the  summer  of  1904  until  1910 

he  was  associated,  as  consulting  en- 

gineer, with  several  large  financial  in- 
stitutions of  New  York  City.  Tie  also 

established  his  laboratory  and,  as  a 
result,  the  horn  was  evolved. 

But  these  are  not  the  only  inven- 
tions of  the  young  man.  In  all,  he  has 

about  500  patents  to  his  credit  in  dif- 
ferent lines  of  endeavor  and  is  rapidly 

increasing  this  number  yearly. 
In  June,  1910,  he  became  associated 

with  Mr.  Thomas  A.  Edison,  as  per- 
sonal representative  of  naval  affairs, 

and  therefore  immediately  moved  his 
offices  to  Orange,  N.  J.,  to  take  up  the 
adaptation  of  the  Edison  storage  bat- 

tery to  submarine  boats  and  other 
special  army  and  navy  uses. 

In  1911  Mr.  Hutchison  was  appoint- 
ed advertising  manager  of  the  Edison 

Storage  Battery  Company.  Simultane- 
ously he  was  also  given  the  exclusive 

sales  right  of  the  Edison  storage  bat- 
tery for  all  government  purposes  of  all 

nations.  While  acting  in  the  capacity 
of  advertising  manager  it  was  an 
everyday  occurrence  to  see  him  come 
walking  into  the  office  in  the  morning 
with  about  two  dozen  Edison  dictating 

machine  records,  dictated  full  of  adver- 

tising "dope"  on  the  storage  battery. 
Altogether,  he  dictated  about  10,000 
words  daily  for  100  days.  As  Mr. 
Hutchison  expressed  it  at  the  time,  in 

a  letter  addressed  to  a  friend,  "I  am 
writing  with  both  hands,  both  feet,  and 

dictating  into  the  Edison  dictating  ma- 

chine simultaneously."  The  now  well 
known,  nation  wide,  advertising  cam- 

paign of  personal  letters  to  the  read- 
ers was  the  result. 

In  the  spring  of  3910  lie  was  ap- 
pointed, by  Mr.  Edison,  chief  engineer 

of  the  Edison  Laboratory,  chief  en 

gineer  of  Thomas  A.  Edison  (Incor- 
porated) and  affiliated  companies. 

With  this  addition  to  his  already  very 
strenuous  existence,  you  can  readily 

surmise  that  he  is  "reasonably"  busy. 
It  is  a  frequent  occurrence  to  see  him 
working  in  the  laboratory  iii  the  small 
hours  of  the  morning,  on  some  very 
important    experiment . 
When  asked  by  a  -roup  oi  college 

Students  for  a  recipe  for  sueeess.  he 

replied.  "Worfc   like  the  deuee'" 
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NEW  WAYS  OF  USING  ELECTRICITY 

CIGAR  LIGHTER  FOR 

AUTOMOBILES 

Although  electric  cigar  lighters  are 

not  new,  their  use  on  automobiles  is  nov- 
el. Their  convenience  seems  to  have 

appealed  to  automobile  dealers  as  on 

many  cars  of  both  foreign  and  Amer- 
ican makes  these  devices  are  found  as 

part  of  the  ecpiipment. 
One  of  the  most  recent  types  of  lighter 

is  one  made  in  the  form  of  a  watch  case. 

The  ring  serves  as  a  support  by  which 
the  lighter  may  be  hung  on  a  hook.  The 

device  operates  on  six  volts  and  is  pro- 
vided with  a  contact  button  on  the  stem 

and  a  flexible  silk  cord  for  connecting 
to  the  battery. 

FLOOR  MACHINE  OF  MANY  USES 

Scrubbing,  cleaning,  grinding  and 
polishing  the  floors  of  a  large  office  or 
bank  building  is  ordinarily  the  work  of 
a  score  of  scrub  women  and  laborers. 

According  to  the  claims  of  the  manu- 
facturers of  the  Kelley  floor  machine, 

all  of  this  work  can  be  handled  at  far 

less  expense  and  with  equal  thorough- 
ness wherever  electric  current  is  to  be 

had. 

The  motor  is  located  on  the  top  of  the 
machine,   the   polishing,    scrubbing   or 

sanding  heads  on  the  bottom  with  a 
dust  proof  casing  between  within  which 
the  gears  and  bearing  are  protected. 

A  switch  located  in  the  handle  bars 
controls  the  current.  After  the  machine 

is  connected  to  a  lighting  circuit  and 

is  in  operation,  the  direction  of  move- 
ment of  the  machine  is  controlled  by 

putting  more  pressure  on  one  side  of  the 
brush  than  on  the  other.  For  example, 
if  the  machine  is  to  travel  to  the  right, 
hear  down  slightly  on  the  handle  which 
will  place  more  weight  on  the  back  of 

the  brush  releasing  the  front  and  caus- 
ing the  machine  to  travel  to  the  right. 

The  most  interesting  application  of 
the  machine  is  in  scrubbing  rugs,  the 
cleaning  fluid  being  worked  over  the 
surface  of  the  rug  by  the  rotary  brush 
cleaning  all  sides  of  the  nap. 

CIRCULAR  SAW  AND  BORING 

OUTFIT 

A  motor  driven  circular  saw  outfit 

with  a  boring  attachment  is  shown  in 
the  accompanying  illustration.  The 
frame  is  made  of  heavy  angle  steel, 

strongly  braced,  while  the  base  is  of 
wood  and  can  be  securely  fastened  to 
the  floor  by  angle  steel  clips. 

The  saw  table  is  made  of  angle  and 
channel  steel  and  is  hinged  at  the  back 
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so  as  to  allow  it  to  be  raised  or  lowered. 

The  depth  of  cut  can  be  adjusted  and  a 

boring  attachment  for  routing,  mortis- 
ing, etc.,  is  provided. 

The  three  horsepower  motor  is  placed 
on  a  platform  almost  directly  under  the 
saw  and  out  of  the  way. 

era    automobile    engine    with    electric 
starting  and  lighting  dynamo. 

SMALL  LIGHTING  PLANT 

In  the  accompanying  cut  of  a  small 
lighting  plant  is  illustrated  a  unit  put 
upon  the  market  recently  for  use  partic- 

ularly in  large  yachts,  summer  homes, 

or  buildings  away  from  the  power  sta- 
tion. The  superiority  of  electric  light- 

ing is  so  generally  conceded  and  its  ef- 
ficiency and  conveniences  recognized 

that  its  installation  in  well-equipped 
dwellings  is  more  a  matter  of  economy 
than  luxury.  The  Regal  plant  is  of  the 

direct  connected  type — that  is,  the  gen- 
erator is  connected  directly  to  the  en- 
gine. The  armature  is  keyed  upon  the 

engine  shaft  and  the  field  is  bolted  to 
the  engine  base  itself.  Upon  the  field 
housing  is  an  unusual  location  of  the 
switchboard  to  save  space  and  to  the 
left  a  storage  battery  forms  part  of  the 

equipment.  The  capacity  of  the  gener- 
ator alone  is  60  16  eandlepower  lamps. 

With  the  assistance  of  the  storage 

battery  more  than  twice  this  num- 
ber of  lamps  may  be  carried  from  Pour 

to  six  hours,  depending  upon  the  size  of 
the  battery.  The  unique  feature  aboul 
this  plant  is  its  resemblance  to  the  mod- 

QUICK  BATH  WATER  HEATER 

That  it  will  heat  a  gallon  of  water  a 
minute  to  a  temperature  for  bathing  is 
the  claim  of  the  manufacturer  of  the 
Insto  electric  bath  heater. 

The  heater  is  small  in  size  with  the 

units  arranged  somewhat  like  the 
spokes  of  a  wheel  without  a  rim,  the 
handle  being  fastened  at  the  hub.  The 
heat,  released  in  the  water,  cannot  get 

away  and  from  the  viewpoint  of  heat- 
ing water  where  a  hot  water  system  is 

not  available  the  device  is  ideal. 
The  heater  comes  furnished  with  eighl 

feet  of  cord  ready  to  attach  to  any  wall 

plate  and  will  operate  on  either  alter- 
nating or  direct  current  of  110  volts. 

FURNACE  TO  HEAT  SOLDERING 
IRON 

A  small  electric  furnace  buill  espe- 
cially to  heat  soldering  irons  is  shown 

in  the  accompanying  illustration. 
The  furnace  is  made  in  either  round 

or  oval  form  and  into  the  interior  is 

placed  the  iron  to  he  heated,  the  handle 
resting  on  a  support  upon  one  end  of 
the  furnace  base. 

The  furnaces  are  built  in  three  si/es 
and  are  furnished  with  a  cord  and  phis;. 

The  heating  elements  are  wound  to  op- 
erate on   1 10  volt   circuits. 
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MICA  SHIELD  VACUUM  ARRESTER 

Telephone,  fire  department  and  sig- 
nal wires  all  require  arresters  to  pro- 
tect switchboards  and  instruments  from 

lightning  and  from  high  voltage  cur- 
rents that  accidental  contact  with  trol- 

ley or  high  tension  lines  may  place  upon 
them. 

The  Brach  vacuum  arrester  looks  at 

first  glance  not  unlike  a  cartridge  fuse 
with  a  body  of  glass.  The  glass  tube  is 
hermetically  sealed  and  within  it  is  a 
tube  of  mica  mounted  on  porcelain 
spool  heads.  The  spaced  electrodes  in 
the  inner  shell  will  carry  heavy  current. 
Before  the  glass  tube  is  sealed  the  air  is 
exhausted,  forming  a  vacuum  which 
with  the  gap  is  gauged  to  the  degree 
effecting  the  best  possible  conductivity 
to  static  and  high  tension  currents  and 
at  the  same  time  maintaining  perfect  in- 

sulation between  the  line  and  ground 
of  the  circuits.  The  common  terminal 

is  connected  to  ground  and  the  .two  ter- 
minals each  to  a  line.  The  inner  mica 

tube  seems  to  increase  the  capacity  of 
the  arrester  while  the  cartridge  fuse 
manner  of  mounting  is  a  convenience 
when  a  tube  needs  replacing. 

SMALL,  LONG  SCALE  POCKET 
METER 

A  new  meter  which  is  small  enough  to 
be  carried  in  the  pocket  and  designed 
for  use  to  measure  either  the  voltage  or 

the  current  on  a  direct  current  circuit 

has  just  been  placed  on  the  market. 
The  meter  measures  314  by  4%  by  1% 
inches.  The  case  is  of  heavily  nickeled 
brass  and  carries  four  insulated  bind- 

ing posts  on  the  edge. 
The  range  of  the  instrument  when 

used  as  a  voltmeter  is  from  0-1  to  0-120 

volts;  employed  as  an  ammeter  the  ca- 
pacity is  from  0-1  to  0-50  amperes. 

NEW  RADIANT  TOASTER 

A  new  toaster,  the  design  of  which  it 
is  claimed  makes  it  a  most  economical 

device  in  point  of  operation  is  shown  in 
1he  accompanying  illustration.  At  a 
rate  of  twelve  cents  per  kilowatt  hour 
the  cost  of  toasting  ten  slices  of  bread 
is  about  three-fifths  of  one  cent.  The 
small  doors  on  the  sides  are  one  of  the 
features  of  the  toaster  and  they  hold 
the  bread  close  to  the  heating  elements 
thereby  causing  the  use  of  practically 
all  of  the  heat. 

The  toaster  is  of  substantial  construc- 
tion and  is  heavily  nickel  plated  and 

on  the  top  is  fitted  with  a  metal  shelf 
which  is  very  convenient  for  keeping 
warm,  bread  already  toasted,  or  as  a 
place  for  setting  the  coffee  pot. 

ONE   KILOWATT  TURBO-GENERA- 
TOR LIGHTING  PLANT 

Light  is  frequently  wanted  for  lim- 
ited areas  Avhere  steam  is  available  but 
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De  Luxe  Auto  Headlight  that  Regulates 
Blinding  Glare 

Searchlight  for  Autos  that  will  Turn 
in  Any  Direction 

Turbo-Generator  that  Develops  Or 
Kilowatt  on  90  Pounds  Steam 

Pressure 

suitable  electric  power  is  not,  as  on  con- 
tracting operations,  small  industrial 

plants,  steam  launches,  etc.  To  provide 

a  means  for  supplying  electric  light  un- 
der such  circumstances,  a  small  turbo- 

generator which  will  operate  an  arc 
lamp  and  a  few  incandescents  at  the 

same  time,  or  about  40  25-watt  Mazda 
lamps,  or  their  equivalent,  alone,  has 
been  designed  and  is  here  shown. 

This  unit  is  very  compact — only  three 
feet  long  and  1%  feet  high — and  can 
be  installed  anywhere  provided  the  unit 

is  kept  horizontal.  It  requires  practi- 
cally no  attention  when  operating ; 

there  are  no  delicate  adjustments  to 

make,  and  all  parts  are  easily  accessi- 
ble. 

The  turbine  and  generator  are 
mounted  in  the  same  frame.  The  tur- 

bine is  of  the  impulse  type  and  has  a 

governor  which  keeps  the  speed  uni- 
form for  all  variations  of  load  and 

steam  pressure.  The  full  rating  of  one 
kilowatt  is  developed  on  90  pounds 

steam  pressure  and  satisfactory  opera- 
tion can  be  obtained  with  pressures  up 

to  250  pounds.  The  weight  is  283 
pounds. 

DOUBLE  BULB  AUTO  LIGHT 

The  passage  of  laws  in  some  cities 
and  strong  agitation  in  others  lias  cre- 

ated a  sudden  and  unprecedented  de- 
mand   for    automobile    headlights    that 

give  no  blinding  glare.  The  feature  of 
the  headlight  here  illustrated  is  in  the 

use  of  a  second  bulb  located  in  the  up- 
per part  of  the  parabolic  reflector  in  a 

second  small  reflector  all  by  itself.  This 
design  gives  it  the  name  of  Double 
Bulb  De  Luxe  headlight. 

With  the  large  reflector  mounted  hor- 
izontally, the  rays  from  the  small  bulb 

are  projected  downward  and  forward. 
Direct  rays  from  this  bulb  are  thus  not 
projected  at  a  height  greater  than  that 
of  the  lamp  and  are  so  kept  below  the 
eyes  of  pedestrians  and  drivers  of  other 
vehicles.  »In  the  city  the  upper  bulb  is 
employed;  on  country  roads  the  lamp 
at  the  focus  of  the  big  reflector  is  used. 

SEARCHLIGHT  FOR  AUTO 

DRIVERS 

This  light  fastened  on  the  wind- 
shield can  be  turned  in  any  direction 

and  will  stay  locked  in  the  position 
placed.  The  driver  may  direct  the  light 

to  the  rear  in  backing  up,  use  it  in  driv- 
ing ahead,  read  signs  at  the  side  of  the 

road,  locate  numbers  on  houses,  etc. 

The  delivery  truck  driver  finds  it  serv- 
iceable, too,  in  looking  at  the  names  on 

packages  he  is  delivering. 
The  lamp  is  provided  with  a  special 

bracket,  an  exterior  switch  in  the  han- 
dle and  the  cord  for  connecting  the  lamp 

to  the  current  source  is  attached  to  the 

lamp  when   made. 
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DUMMY    SWITCHBOARD    USED    AT 
EXAMINATION 

To  test  the  electrical  knowledge  of  applicants 
for  the  position  of  superintendent  of  school 
buildings,  the  New  York  Board  of  Civil  Service 
has  erected  a  board  in  the  old  power  station  of 
the  Brooklyn  Bridge  now  used  as  a  training 
school  for  city  engineers. 

The  board  contains  a  well  assorted  electrical 

equipment  including  a  five  horsepower  rheostat, 
a  600  ampere,  loop  service  switch,  a  double 

branch  cut-out,  a  magneto,  a  100  ampere  cut- 
out, a  one  foot  section  of  500,000  circular  mill 

cable,  a  section  of  350,000  circular  mill  cable, 
a  section  of  fourteen  wire  cable,  a  piece  of 
eight  wire  cable,  a  section  of  six  wire  cable 

with  splice,  a  five  ampere,  120  volt,  two  wire, 
recording  watt  meter,  five  lamps  in  series,  five 
lamps  in  multiple  and  a  large  dummy  meter  dial. 

A  set  of  sixteen  questions  has  been  compiled 
by  the  examiners.  Each  applicant  is  brought 
before  the  board  and  the  sixteen  questions  are 
asked  him  by  way  of  examination.  On  the 
number  of  correct  answers  given  depends  the 
mark  he  receives  from  the  civil  service  board. 

The  test,  it  is  said,  is  exceptionally  stiff  and  the 

ordeal  of  facing  the  dummy  board  is  not  anti- 
cipated with  pleasure  by  the  average  candidate. 

TO  MAKE  A  POLE  TESTER 

Take  a  rod  of  soft  iron  about  %  inch  in  diame- 
ter and  about  five  inches  in  length.  Force  onto 

this  two  fiber  washers  about  two  inches  in  diame- 
ter and  y§  inch  thick.  One  of  them  should  be 

placed  to  allow  the  core  to  protrude  about  1>£ 
inches.  The  core  should  then  be  wound  with 

No.  26  cotton  covered  magnet  wire  to  a  depth  of 
about  %,  inch.  One  end  of  the  core  should  be 

tapped  out  for  a  yi  inch  bolt  or  switch  handle 
stud.  The  two  wires  should  be  brought  out 
through  the  fiber  washer.  Attach  the  coil  by 
reinforced  cord  and  plug  to  a  110  volt  direct 
current  circuit.  When  brought  near  a  pole  of 
a  generator  or  motor,  if  the  pole  or  field  piece  is 

positive,  should  the  core  of  the  magnet  be  posi- 
tive then  the  instrument  will  be  repelled.  If  the 

coil  core  is  negative,  the  coil  will  be  pulled  to- 
ward the  pole. 

The  core  of  the  tester  should  be  tested  each 

A/oZS  Cotton  Covered) 

fAfagnet  W/re 

time  by  a  small  compass  after  the  current  is  on 

the  coil  unless  a  polarity  plug  is  employed  in  con- 
1460 
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necting  to  the  circuit.  If  the  north-seeking  end 
of  the  compass  needle  is  attracted  to  the  end  of 
the  core  this  core  end  is  a  south  pole,  and  vice 
versa.  In  an  attempt  to  use  a  compass  to  find 
the  polarity  of  a  large  pole,  the  compass  needle  is 
not  at  all  stable  in  stray  magnetic  fields,  while  this 
tester  determines  by  the  pull  or  repulsion  the 

polarity  of  the  core  tested. — F.    F.    Sengstock. 

is  the  heavy  wire  lamp  guard  having  a  hoi 
the  end  opposite  the  handle  which  serves   to 
hang  the  light  at  any  point  along  the  rod. 

REVERSING  D.  C.  SHUNT  MOTOR 

To  reverse  the  direction  of  rotation  of  a  direct 

current  shunt  motor,  one  may  either  reverse  the 

PURE  PLATINUM  LAW 

The  National  Jewelers'  Board  of  Trade  of 

New  York  will  shortly  introduce  in  the  legis- 
lature of  that  state  a  bill  to  provide  a  fine  of 

$500  or  one  year's  imprisonment  for  labeling 
as  platinum  a  product  which  is  not  950-1000th 
pure.  Spark  plug  manufacturers  will  strongly 
feel  the  effect  of  such  a  law. 

LIGHT  FOR  HORSESHOER 

The  accompanying  picture  presents  to  the 
owner  of  both  the  large  and  the  small  blacksmith 

shop  a  good  plan  for  obtaining  light  upon  his 
work  when  shoeing  a  horse.  At  a  suitable  dis- 

tance overhead  is  secured  either  an  iron  rod  or  a 

wooden  one  having  projecting  pins  at  intervals 
along  its  length.     The  lamp  socket  and  handle 

Portable  Hanging  Lamp  for  Horseshocr 

permit  the  use  of  reinforced  cord  which  stands 
rough  usage,  while  the  feature  of  the  equipment 

Diagram  of  Reversing  Con: 

field  wires  or  those  leading  to  the  armature.  In 
no  case  should  both  be  changed  simultaneously, 
else  the  direction  of  rotation  will  remain  un- 

altered. The  first  method  is  seldom  used,  be- 
cause considerable  sparking  will  occur  at  the 

brushes  if  the  field  is  opened  while  the  motor 
is  running.  On  very  small 
motors  it  will  work,  especially 

if  the  motor  is  brought  to  a 

full  stop  before  the  switch  is 
thrown  in  for  the  reversal.  On 

larger  motors,  however,  say 

anything  above  1—20  horse- 
power, only  the  second  method 

ought  to  be  employed.  The 

great  advantage  of  tin-  i 
is  that  the  motor  may  be  re- 

versed in  very. little  time,  since 
one  may  throw  the  switch  from 
one  side  to  the  other  without 

even  waiting  for  the  motor  to  slow  down. 
Connections  tor  reversing  a  motor  I 

latter  method  arc  shown.  The  only  auxiliary 

piece  of  apparatus  which  is  necessary  is 
pole,  double  throw  switch.  It  should  be  n 
i  luii  Hie  field  is  in  as  soon  as  the  main  switch 

is  thrown  iti,  even  though  the  motor  may  be 

standing  still.  When  the  two  pole,  double  throw 
switch  is    thrown,    the    motor    will    go 
one  way  or  the  other,  depends 

the  polarity.     The  wires  forming  the 
cross  connections  on   the  hitter 

should    be  insulated    throughout     their 
length.      This  may  be  accomplished 

icing    upon     one    of    the  cross    connecting 
a    piece    of    ciivulai     loom. 
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ARTIFICIAL  POLE  FOUNDATIONS 

Artificial  pole  foundations,  as  shown  in  Figs. 
1  and  2,  are  seldom  used  in  telephone  construction 
but  are  occasionally  necessary,  as  in  the  case  of 
building  a  heavy  line  through  soft  or  swampy 
land.    The  platform  at  the  foot  of  the  pole 

is  very  similar  to  that  used  for  constructing  a 
dam,  pier  or  abutment  on  soft  ground.     The 
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Crossorm  Bolts 

8X2X14-0" Sound  Yellow  Pine 

8X2'W-0"  " Crossarm  Bolts 

A 

Bolts  s   'M   m     Yellow P/ne      ̂    3J°'^ 

m  ft  A'A Fig.  1.  Platform  to  Steady  Pole 

has  a  much  greater  tendency  to  steady  the  pole 
than  would  a  number  of  guys.  Another  thing 
in  connection  with  the  use  of  this  style  of 
construction  is  that  it  is  sometimes  possible  to 
find  a  dry  spot  here  and  there  through  a  bit  of 

Detail 
Stubs  to  Support  Pole 

pole  is  first  set,  then  the  stubs  are  set  or  driven 
and  the  platform  built  upon  them  so  as  to  hold 
them  fast  to  the  pole  and  thus  make  the  pole 
firm  and  solid. —  George  Madison. 

UNUSUAL  CHURCH  LIGHTING 

In  the  town  of  Dunnville,  Ontario,  Canada,  it 
became  desirable  to  illuminate  the  basement  of 

the  Baptist  church  by  electricity.  The  main  floor 
of  the  church  had  already  been  lighted  for  a  long 
time  by  means  of  an  enclosed  arc  lamp.  The 
arrangement  shown  in  the  picture  was  suggested 
to  one  of  the  church  officers  and  was  adopted. 

A  circular  hole  having  a  diameter  somewhat 
greater  than  that  of  the  electric  arc  lamp  was 
cut  in  the  main  floor.  When  meetings  were  held 
downstairs  the  electric  arc  lamp  was  let  down 
through  the  hole  in  the  main  floor.  A  lid  closed 
the  hole  in  the  main  floor  when  the  lamp  was 
used  upstairs.  James  Asher. 

Lighted  Basement  of  Church 

swampy  land  that  would  do  first  rate  and  be 
plenty  large  enough  to  allow  the  use  of  the 
artificial  pole  foundation,  but  where,  on  account 
of  the  nature  of  the  soil  or  something  equally  as 
bad,  guys  could  not  be  placed  or  would  involve 
a  very  heavy  expense.    The  foundation  in  Fig.  2 

TO  HOLD  LAMP  IN  SOCKET 

To  hold  lamps  in  their  sockets  where  vibra- 
tions are  likely  to  shake  them  out,  merely 

put  a  rubber  band  over  the  threads  on  the 
base.  The  friction  is  sufficient  to  keep  the 
lamps  in  place. 

In  tearing  up  an  old  concrete  floor  in  a 
large  industrial  plant,  an  electric  crane  was 
used  to  break  the  concrete  by  raising  and 

dropping  a  heavy  piece  of  iron  upon  the  floor. 



A  Lighthouse  Without 
a  Keeper 

By  EDWIN  O.  CATFORD 

A  little  over  three  years  ago  the 
writer  was  placed  in  charge  of  the 
Platte  Fougere  lighthouse,  which, 
being  the  first  and  only  one  of  its 
kind,  presented  plenty  of  scope 

for  study.  Various  problems  pre- 
sented themselves,  which,  owing 

to  the  unique  character  of  this 
lighthouse,  could  not  be  solved  by 

reference  to  past  experience  else- 
where. During  the  greater  part 

of  the  time  there  is  not  a  living 
soul  at  the  great  concrete  tower 
on  the  lonely  rock,  and,  although 
in  the  strict  sense  of  the  word  the 

light  has  a  keeper,  he  lives  more 
than  a  mile  away  across  a  stretch 
of  water. 

The  lighthouse  is  a  concrete 
tower  built  on  Platte  Fougere 
rock,  nearly  a  mile  and  a  quarter 
to  the  N.  E.  of  Guernsey,  a 
coast  strewn  with  rocks  and  very 

dangerous  to  navigation.  Dur- 
ing fog,  power  is  transmitted 

from  the  engine  room  ashore  to  an 
electric  motor  on  the  lighthouse. 

Ai'-  is  then  compressed  into  three 
tanks  on  the  summit  of  the  tower 

and  a  clock,  wound  by  compressed 
air,  allows  a  blast  to  pass  every 
90  seconds  through  a  siren  and  horn.  This 
fog  signal  has  been  heard  at  a  distance  of  more 
than  30  miles. 

Two  lightkeepers  reside  ashore,  where  the 

generating  plant  is  established,  and  on  the  ap- 
proach of  fog  have  to  start  the  25  horsepower 

oil  engine  directly  coupled  to  an  11 K  kw.  three 
phase  generating  set  which  transmits  about 
fifteen  amperes  at  600  volts  through  the  sub 

marine  cable.  The  cable  is  probably  tin- 

heaviest  armored  rock  type  yet  made  will)  ('. . 
P.  insulation.  It  contains  three  power  cores  of 

19-17  copper  and  two  wires  of  7-23  copper. 
The  latter  were  provided  in  order  to  work  a  drop 

switch  on  the  lighthouse,  by  which  in  I  In-  even! 
of  the  breakdown  of  one  motor,  a  spare  motor 
coupled  to  a  second  air  compressor  could  be  at 
once  started  in  its  place. 

The  Platte  Fougere  Lighthouse  Where  No  Attendant  Resides 

The  man  in  charge  of  the  engines  ashore  is 
responsible  for  the  correct  winking  of  machinery 
more  than  a  mile  distant,  and  it  is  of  the  first 

importance  that   he  should  .know  that  the  fog 
signal  is  performing  its  duty.     The  hern 
directed   away    from    shore   towards   the    V    E 

the  men  in  charge  are  behind,  in  the  ve:  \ 
position    for    hearing    it.     Moreover,    tl 
mosphere  conveys  sound    in   a    mosl    Capricious 

way,  so  ili.it  the  fog  signal,  whi  h  on  o    asion  is 
heard  along  the  coast  of  France  30  miles 

and  is  quite  ordinarily  heard  in  Alden 
miles   away,    is   on    many    days    barely    audible 

ashore  just  over  a  mile  distant.      Some  moans  had 
to  be  found  by  which  each  Mast  could  be  signaled 

i,,   the  engine   room.    Obviously,    this  device 
must   be  operated  by   the  vibration  o\   the  blast 
itself  and   the  first   experiment    was  to  e.  I 
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with  the  aid  of  arc  lamp  carbons  what  is  prob- 
ably the  largest  microphone  ever  put  to  use. 

This  was  placed  inside  the  lighthouse,  so  that  by- 
listening  ashore  each  blast  could  be  heard  by- 
telephone.  Listening  at  the  telephone  entailed 
waste  of  time  and  took  a  man  from  other  duties, 

so  that  an  electric  lamp  was  substituted,  which 
ceased  to  glow  at  every  blast.  Watching  this 
lamp,  however,  had  almost  the  same  objections 
as  the  first  method,  so  a  bell  was  finally  adopted, 
which  rings  in  the  engine  room  at  every  blast. 

The  tell-tale  is  arranged  to  respond  only  to 
the  full  blast,  and  on  one  occasion  the  siren  stuck 
with  the  ports  open,  so  that  the  air  escaped  each 
time  in  a  huge  gasp  instead  of  a  blast.  These 
gasps  could  be  heard  ashore,  the  day  being  good 
for  hearing,  but  this  was  not  enough  to  operate 

the  tell-tale,  which  thus  indicated  in  the  engine 
room  that  something  was  wrong  at  the  light- 
house. 

The  light  shown  in  the  lantern  is  from  an 
acetylene  burner  flashing  every  ten  seconds,  and 
is  turned  on  at  sunset  and  extinguished  at  dawn 
by  means  of  a  clock  which  requires  winding  every 

three  months,  a  small  by-pass  flame  remaining 
always  alight.  The  acetylene  gas  required  is 

supplied  from  two  steel  cylinders,  each  contain- 
ing enough  gas  to  last  about  one  month  and  be- 
fore the  cylinders  in  use  are  exhausted  they  have 

to  be  changed  for  full  ones  in  order  that  no  in- 
terruption of  light  may  occur.  Formerly  no 

means  existed  for  ascertaining  how  the  acetylene 
was  lasting,  except  by  paying  an  inspection  visit. 
This  led  to  many  boat  trips,  which,  in  winter 

particularly,  had  often  to  be  undertaken  in  un- 
pleasant and  dangerous  weather  in  order  to  pre- 

vent any  risk  of  failure  of  light  through  shortage 
of  gas.  Many  of  these  boat  trips  carried  with 
them  all  the  spice  and  excitement  of  adventure. 

These  considerations  led  the  writer  to  fit  an 

arrangement  by  which  an  alarm  is  given  ashore 
as  soon  as  the  gas  pressure  at  the  lighthouse  falls 
below  a  certain  amount  which  represents  a 

fortnight's  supply.  To  speak  more  correctly,  a 
bell  rings  every  hour  so  long  as  the  gas  supply  is 
ample,  so  that  any  failure  of  battery  or  bell  is 
equally  indicated.  When  the  bell  ceases  to  ring 
at  the  hour,  a  button  is  pressed,  and  if  the  bell 
then  rings  it  shows  that  bell,  battery  and  all  shore 

end  connections  are  in  good  order  and  the' boat- 
men are  notified  that  a  visit  must  be  paid  to  the 

lighthouse  on  the  first  fine  day. 
The  light  may  fail  from  other  causes  than 

shortage  of  gas.  More  than  once  the  by-pass 
flame  has  been  extinguished  from  some  unknown 
cause,  and  when  this  has  happsned  during  rough 

weather,  several  days  have  elapsed  before  it  was 
possible  to  reach  the  lighthouse  to  relight  the 
gas.  For  this  reason  electric  lamps  have  now 
been  fitted  in  the  lantern  at  Platte  Fougere,  so 
that  in  the  event  of  failure  of  the  acetylene  light 
it  is  possible  to  work  an  electric  light  in  its  place. 
The  flasher  in  use  is  of  the  thermic  type  com- 

monly used  in  connection  with  shop  signs,  in 
which  the  passage  of  current  causes  a  contact 
arm  to  alternately  expand  and  contract,  thus 

closing  and  opening  the  circuit  for  the  light.  It 
being  essential  that  the  man  in  charge  shall 
know  what  is  happening  at  the  lighthouse,  it  is 
arranged  that  every  time  the  electric  light 
flashes  in  the  lantern  of  the  lighthouse  an  electric 
bell  rings  in  the  engine  room. 

It  was  very  soon  found  that  during  visits  to 
the  lighthouse  a  telephone  for  the  use  of  the 
keepers  was  indispensable.  This  instrument  is 
in  one  of  the  chambers  of  the  lighthouse  and  can 
only  be  reached  by  the  keepers  themselves. 
Lately  it  occurred  to  the  writer  that  a  telephone 
outside  the  lighthouse  accessible  to  all  who  care 
to  climb  the  ladder  might  prove  of  value,  and 
thanks  to  the  kind  permission  of  the  supervisor, 
Mr.  Julius  Bishop,  this  has  now  been  provided. 
The  primary  object  of  the  new  telephone  is  to 
obtain  news  of  the  approach  of  mail  boats  during 
fog,  when,  guided  by  the  sound  of  the  fog  signal, 

they  frequently  creep  up  to  within  two  ships' 
lengths  of  the  lighthouse  before  dropping  anchor. 

In  future,  any  pilot^knowing  of  the  presence  of  a 
mail  boat  may  at  once  telephone  this  news  to  the 
Central  Telephone  Exchange  of  Guernsey,  where 

it  will  be  placed  at  the  service  of  any  subscribers 
making  inquiry. 

The  above  mentioned  automatic  devices  are 

by  no  means  all  that  are  to  be  found  about  the 
unique  lighthouse  station.  For  the  protection 
of  the  engine  room  the  writer  depends  more 
upon  entirely  concealed  door  contacts  than  upon 
bolts  and  bars.  Visitors  sometimes  think  they 
will  have  a  look  around  the  engine  room  without 
troubling  anyone  and  are  surprised  to  find  that 
directly  they  have  opened  the  door  an  attendant 

appears  on  the  scene. 
When  Baby  Catford  was  four  months  old  he 

used  to  be  put  to  sleep  out  on  the  common,  with 
a  telephone  instead  of  a  nursemaid  to  let  his 
mother  know  when  she  was  wanted.  So  long 

as  the  boy's  mother  could  hear  the  ticking  of  a 
clock  that  lay  beside  the  boy  but  could  not  hear 
him  crying  she  knew  all  was  well,  and  no  failure 
of  the  telephone  could  occur  without  being 
known. 

Another  matter  of  domestic  interest  might  be 
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referred  to.  The  writer  has  two  cats,  and  be- 
cause they  catch  fish  as  other  cats  catch  mice, 

visitors  come  the  five  miles  from  town  to  see 

them.  They  have  their  own  electric  bell  which 
they  ring  to  gain  admittance  to  the  house,  a  little 
shelf  on  which  they  stand  making  the  necessary 
contact. 

FOR  BENDING  CONDUIT 

A  permanent  and  useful  conduit  bender  for 
shop  use  can  be  made  up  at  little  expense  in  the 
following  manner:  Take  a  plank  about  four  feet 
long  and  one  inch  in  thickness  and  saw  one  end 
of  it  to  form  a  half  circle,  then  groove  out  one 

Fig.  1.  Plank  and  Lever  Conduit  Bender 

edge  as  well  as  the  half  round  portion,  Fig.  1. 
Securely  fasten  this  plank  to  a  wall  or  partition 
where  there  is  ample  room  to  work.  Above  the 
plank  may  be  fastened  a  block  of  wood  about  2 
by  4  by  24  inches,  or  several  bolts  may  be  used 
instead,  to  hold  the  pipe  to  be  bent  in  the  groove. 
On  the  half  round  end  a  lever  is  fastened  by 
means  of  a  bolt  which  acts  as  a  bearing.  On 
this  lever  a  grooved  wheel  is  so  attached  that  it 
moves  concentric  to  the  circle  of  the  groove 
which  is  slightly  larger  than  the  pipe  to  be 
handled. 

In  new  buildings  where  conduit  is  being 

installed,  the  following  arrangement,  Fig.  2,  will 
be  found  handy:  Take  two  blocks  of  wood  about 
4  by  2  by  24  inches  and  saw  one  end  of  each  to 

form  a  quarter-circle.  Nail  or  bolt  these  blocks 
to  a  work  bench,  or  a  plank  may  be  set  on  two 
strips  of  wood  nailed  across  upright  joists.  The 
blocks  should  be  separated  just  a  little  more 
than  the  thickness  of  the  pipe.  It  is  very  seldom 
that  this  device  will  be  used  for  conduit  over  one 

inch  in  diameter,  in  which  case  the  blocks  am! 

supports  would  have  to  be  heavier  and  stronger. 

ELECTRIC  WELDING 

The  application  of  electric  welding  has  been 
greatly  increased  through  the  supplying  of  the 

proper  equipment  by  manufacturers. 
The  welding  of  metals  by  the  electric  arc  may 

be  briefly  denned  as  the  fusing  together  of  two 
metals,  without  pressure,  allowing  them  to 
melt,  mix,  unite  and  then  cool.  For  heavy 
cutting  and  for  the  repair  of  castings  which  show 

defects  or  blow-holes  and  imperfect  formation 
and  for  general  work,  the  metal  to  be  welded  is 
made  one  terminal  of  the  direct  current  circuit, 
and  a  carbon  electrode  is  made  the  other.  Upon 
placing  the  carbon  electrode  in  contact  with  the 
metal  and  then  simply  withdrawing  the  same,  an 
arc  is  established  between  the  two.  By  this 
means,  which  produces  the  hottest  flame  known 

—  the  temperature  being  between  3.500°  and 
4000°  C. —  the  metal  may  be  either  directly 
welded,  melted  away,  moulded  into  a  different 
shape  or  fused  to  another  piece  of  metal  as 
desired.  With  this  process  the  current  ranges 
from  180  to  1000  amperes,  depending  upon  the 
class  of  work  being  done,  250  to  350  amperes 
being  the  average  value  for  ordinary  work.  For 
lighter  and  smaller  repair  work,  the  metal  to  be 
welded  forms  one  terminal  of  a  direct  current 

machine  while  the  other  terminal  is  formed  by  a 

metal  pencil  instead  of  the  carbon  electrode. 

This  pencil  which  is  usually  \>s  to  H  inch  in 
diameter  is  coated  with  a  suitable  flux  and  the 
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Fig.  2.  Work  Bench  Conduit  Bender 

or  holds  it  by  means  of  a  pail  of  ; 

tongs.     The  arc  is  drawn  as  desa  il 

with  a    '.»'  inch   carbon,  is  approxima 
inch  long,  taking    from   150  to   L80  ai 

This  latter  process  is  used  extensively  in  I 
shops  for  flue  Welding,  boiler  and  firebox  repair, 
also  in  machine  shops  for  repairing  steel  i 
etc. 
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GAINING  COPPER  BY  ELECTRICITY 

The  process  of  electrical  separation  of  copper 

from  the  crude  rock  is  interesting  and  compara- 
tively in  its  infancy. 

The  ground-up  particles  of  rock  are  first 
dumped  into  a  large  tank  of  sulphuric  acid 
solution,    known   as   the   leaching   tanks.     The 

Electrolytic  Copper  Plant 

acid  dissolves  the  small  particles  of  copper. 

The  waste  parts  —  rock  and  dirt  —  settle  to  the 
bottom  of  the  tank.  The  solution  is  now  ready 
for  the  cell  room  for  the  collection  of  the  copper. 
Each  cell  is  8  by  2}4  feet  and  about  3  feet 
deep.  Through  the  length  of  the  tank  are 

placed  first  an  anode,  the  plate  from  which  cur- 
rent enters  the  electrolyte,  then  a  cathode,  the 

plate  by  which  the  current  leaves  the  electrolyte. 

Large  Electrolyte  Storage  Tank  and  Small 
Electrolyzing  Tanks 

The  anodes  in  this  process  are  sheets  of  lead 
hanging  into  the  tank  from  a  copper  bar.     The 

cathodes  are  sheets  of  copper  hanging  in  the 
electrolyte  from  copper  rods,  upon  which  the 

copper  is  collected. 
When  in  operation  the  current  passes  from  the 

bus  bar  to  the  anodes  of  cell  No.  1,  then  through 
about  two  inches  of  sulphuric  acid  solution  to  the 
cathodes.  This  occurs  throughout  all  cells. 
When  a  cathode  weighs  about  40  pounds,  it  is 
removed  for  shipment.  It  weighs  about  five 
pounds  when  put  into  the  electrolyte.  On  its 
journey  from  an  anode  to  a  cathode  the  current 
carries  dissolved  particles  of  copper,  depositing 
them  on  the  cathode. 

The  bus  bars  rest  on  square  pieces  of  glass 
on  the  edge  of  the  tank  and  are  as  long  as  the 
cell.  The  fumes  corrode  the  surface  of  the  bus 

bars  and  make  it  necessary  to  clean  them  with 
emery  cloth  every  few  days. 

All  cells  are  lined  with  sheet  lead,  as  the  solu- 

Generating  Station 

tion  will  not  affect  it.  Woolen  clothing  is  the 
longest  wearing  material  for  the  employees.  All 
sulphuric  acid  is  diluted  with  water  to  obtain 
the  best  results.  The  solution  makes  a  trip 
through  four  cells  and  in  each  cell  some  copper 
is  picked  up.  After  going  through  all  four  cells, 
it  flows  into  a  tank  below,  from  where  it  is 

pumped  up  to  a  storage  tank  for  future  use. 
The  current  used  is  direct  and  the  current 

density  employed  is  twelve  to  thirteen  amperes 
per  square  foot.  The  tanks  are  covered  with 
black  oil  to  prevent  the  fumes  from  escaping 
into  the  room.  At  times  dirt  gets  into  the  cells. 
This  settles  to  the  bottom  and  makes  it  necessary 

to  clean  them  about  every  week.  When  there 
is  too  much  dirt  in  a  cell,  the  copper  forms  on  the 
edge  of  the  cathode  in  shapes  resembling 
miniature  pine  trees. 

The  outside  round  tanks  are  for  storing  solu- tion only. 
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COLORED  LAMPS  IN  WINDOW  DISPLAY 

One  of  the  most  attractive  displays  can  be 
made  by  using  colored  lamps  connected  to 
flashers,  giving  an  illumination  variable  in  color. 
As  a  consequence  colored  goods  are  made  to 
assume  a  variety  of  tints  from  apparent  white 
through  various  colors  to  black.  The  principle 
is  merely  that  of  the  science  of  color;  namely, 
that  the  color  of  an  object  depends  upon  the 

color  of  the  light  which  falls  upon  it.  The  ad- 
vantage of  this  display  is  that  it  has  almost  a 

to  take  care  that  the  circuit  is  not  over!'. 

The  flashers  can  be  of  the  thermostat  type  which 
operate  automatically. 

Circuit  and  Arrangement  of  Lamps 

universal  application.  Any  kind  of  goods  can 
be  shown  to  advantage. 

A  box  with  an  opening  in  front  as  shown  is 
painted  a  dead  black  inside  and  the 
back  is  lined  with  black  velvet.  Red,  green  and 

blue  lamps  are  used  as  shown,  the  wiring  being 
very  simple.  The  lamps  being  shielded  from 
the  observer  and  the  inside  of  the  box  being  of 
black  velvet,  the  goods  on  display  appear  to 
undergo  mysterious  changes  in  color. 

The  number  of  lamps  to  be  used  depends  upon 
the  size  of  the  box,  of  course,  and  likewise  upon 
the  surroundings.  It  is  well  to  plan  on  shutting  out 
of  the  box  all  outside  light.  Twice  as  many  blue 

lamps  as  of  other  shades  should  be  used,  for  their 
intensity  is  lower  than  the  green  or  red  lamps. 
If  the  lamps  are  60  watt  Mazda,  the  number 

of  lamps  shown  in  the  illustration  will  be  suffi- 
cient to  light  a  display  in  a  box  with  an  opening 

20  inches  square.  The  more  lamps  used,  how- 
ever, the  more  striking  is  the  effect. 

A  large  box  of  this  kind  containing  40,  60 

watt,  Mazda  lamps  has  been  used  in  a  florist's 
window  with  amazing  success.     It  is  necessary 

SHOWING  RUGGEDNESS  OF  FILAMENT 

In  a  Seattle  show  window  I  saw  the  outfit 

illustrated  used  for  demonstrating  the  rugged 
qualities  of  the  tungsten  lamp. 

Within  the  box 

was  a  small  elec- 
tric motor  which 

revolved  the  ver- 
tical shaft  at  the 

top  of  which  was 

a  cross  piece  hav- 
ing at  each  end 

thongs  of  soft 
leather.  Two 

lamps  were  placed 
in  such  a  position 
that  as  the  cross 

piece  was  made 
to  revolve,  the  leather  thongs,  thrown  out  by 
centrifugal  force,  would  strike  the  lamp  globes. 

Filament  Tester 

GERMAN  NIGHT  LAMP 

A  very  useful  night  lamp  has  been  recently 
placed  on  the  market  in  Germany.  It  is  used 
upon  alternating  current.  Within  the  base  a 
small  transformer 

i  s  arranged,  re- 
ducing the  voltage 

to  four  different 
available  values 
so  that  the  lamp 

may  be  burned  at 
one,  two,  three 
and  four  candle- 

power  at  a  con- sumption of  two, 
three,  four  and 

five  watts  respect- 
ively. If  the  price 

of  current  is  ten 

cents  per  [riloW&tl 
hour,  the  cost 
would  be  from  .2 

to  .5  of  a  cent  for  Lamp  wi,h  T™»sf"""'->-  ■»  B»* a  nighl  of  ten  hours  accorfling  bo  the  voltage  ap- 

plied from  the  transformer. — J,  P.  Schroi  n  k 

Dry  cells  arc  intended  solelj  foi  light,  in 
termittenl  work;  they  never  were  intended 
to  bo  used  for  continuous  service  and  when 

they  ore  so  used  they  very  quickly  become 
exhausted  and  worthless. 
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BALL  AND  LOOP  IN  FISH  WIRING 

The  arrangement  shown  in  Fig.  1  is  extremely 

useful  to  the  old-building  wireman.  By  properly 
using  the  device  it  has  been  possible  to  wire 
houses  by  removing  but  very  few  floor  boards. 
The  method  is  ordinarily  of  value  only  in  wiring 

Fig.  1.  How  Ball  and  loop  Are  Used 

frame  buildings.  In  such  buildings  standard  con- 
struction involves  the  use  of  2  by  4  inch  studs  in 

the  side  walls  and  there  is  generally  a  clear  space 
between  these  studs  from  cellar  to  attic  as 
shown. 

The  arrangement  as  detailed  in  Fig.  2  consists 
of  an  ordinary  fishing  ribbon  having  a  loop  bent 
in  its  end.  The  loop  is  so  bound  with  fine  wire 
that  it  cannot  straighten  out.  A  ball  of  metal 

is  fastened  to  the  end  of  a  carpenter's  chalk  line 
which  should  be  at  least  20  or  30  feet  in  length. 
In  using  the  arrangement,  the  chalk  line  is  passed 
through  the  loop  as  shown  in  Fig.  2,  and  the 
fishing  wire  is  pushed  through  the  pocket  in  the 

space  between  the  ceiling  and  the  floor  and  to- 
ward the  opening  in  the  outer  wall  of  the  house 

down  which  it  is  proposed  to  drop  the  circuit. 
The  chalk  line  is  held  taut  as  the  wire  is  pushed 
along  in  the  space,  the  ball  being  snugly  up 
against  the  loop.  When  the  looped  end  of  the 
fishing  wire  reaches  a  point  over  the  open  space 
in  the  wall,  the  chalk  line  is  released  and  the 

heavy  ball  dropped  to  some  point  near  the  cellar 
ceiling.  It  may,  in  houses  of  certain  construc- 

tion, drop  clear  down  into  the  cellar,  in  which 
case  loom  covered  or  steel  armored  conductors 

can  readily  be  drawn  up  to  the  outlet  through 
which  the  fishing  wire  was  originally  pushed.  In 
case  there  is  no  free  opening  into  the  cellar,  one 
man  must  pull  the  chalk  line  backwards  and 
forwards  in  the  upper  room,  allowing  the  ball  to 
bounce  up  and  down  against  the  obstruction  that 
prevents  it  from  falling  into  the  cellar.  A  second 
man  in  the  cellar  can  locate  the  position  of  the 
ball  by  its  sound  and  can  bore  up  through,  so 
the  chalk  line  can  be  drawn  out. 

In  pushing  the  looped  end  of  the  fishing  wire 
with  the  ball  drawn  up  against  it  in  the  ceiling, 
the  wire  should  be  continually  twisted  and 
shaken  around  while  it  is  being  crowded  forward, 

so  the  ball  will  pass  over  obstructions.  The 
wireman  should  be  careful  to  select  a  space  be- 

tween two  studs  through  which  to  drop  to  the 
cellar;  that  is,  space  not  obstructed  by  an  outside 
window  or  door.  This  method  is  not  alone  useful 

in  dropping  wires  from  the  second  floor  to  the 
basement  but  can  be  utilized  where  it  is  desired 
to  install  a  bracket  or  switch  on  the  outer  wall  of 

a  room. — Geo.  V.  Jerome. 

CUTTING  IRON  UNDER  WATER 

The  cutting  of  submerged  metals  is  done'- by 
means  of  chisels  and  saws;  this  method,' How- 

ever, is  extremely  costly,  as  it  requires  the  em- 
ployment of  divers,  who  can  work  for  only  short 

periods  at  a  time.  Now  it  is  quite  possible,  by 

means  of  certain  precautions,  to  keep  an  oxyhy- 
drogen  torch  burning  under  water,  provided  that 

the  gases  are  supplied  under  high  pressure*  the 
workman  can  therefore  heat  the  metal  with  the 

oxyhydrogen  torch  and  complete  the  cutting 
with  a  jet  of  pure  oxygen.  A  German  firm  has 
just  patented  an  oxyhydrogen  torch  cutter, 
which  consists  of  an  air  tube  surrounded  by  a 

Cbrpenh 

Carpenters  C/ia/k  Line 

fishing  , 

<Side  Elevation 

/(hot 
Fig.  2.  Method  of  Making  Ball  and  Loop 

bell  of  small  dimensions,  into  which  the  com- 
pressed gases  are  driven.  Tests  made  in  the 

port  of  Kiel  have  been  very  satisfactory.  A 
diver  working  at  a  depth  of  about  sixteen  feet 
has  been  able,  by  means  of  the  torch,  to  cut  a 
plate  of  soft  steel  three  quarters  of  an  inch  thick, 
producing  a  hole  four  inches  long  in  30. seconds. 
A  piece  of  iron  2}i  inches  square  was  also  cut 
through  in  30  seconds. 

A  kind-hearted  old  lady  in  Alexandria,  Va., 
called  up  the  chief  operator  and  asked  if  it 

"disturbs  the  operators  when  she  plays  a  grapho- 

phone  in  the  same  room  with  the  telephone." 



Mission   Table   Lamp   and   Candlesticks 
A  table  lamp  which  can  be  constructed  with  a 

very  limited  kit  of  tools  is  here  described. 
Oak,  preferably,  or  pine  can  be  used  for  the 

base,  center  pillar  and  the  frame  of  the  shade. 
The  shade  is  made  of  sheet  brass  of  about  No. 

24  gauge,  but  black  iron  or  galvanized  iron  could 
be  used  and  painted  with  a  dead  black  enamel  or 

with  a  round  file  down  the  center  of  one  side  of 

each  piece,  so  that  on  putting  the  two  pieces 
together,  a  hole  t§  inch  in  diameter  is  formed. 
The  two  pieces  should  be  of  such  shape  that  when 
glued  together  they  will  form  a  square  pillar 
\yi  inches  at  the  bottom  and  tapering  to  one 
inch  at  the  top.     Square  the  bottom  end  of  the 

<t*r-2%r-+\ 

1  j|/"k 

*- 
-  s'— 

Assembled  Lamp  and  Parts 

lacquer.  The  base  of  yi  inch  material  is  seven 
inches  square  and  at  each  corner  is  screwed  or 
the  underside  and  glued,  pieces  two  inches  square 
of  the  same  thickness  as  the  base. 

The  pillar  is  made  of  two  pieces  to  avoid  the 
difficulty  of  drilling  so  long  and  small  a  hole  as  is 
needed  to  take  the  flexible  lamp  cord.  The 

height  of  the  pillar  is  ten  inches  measuring  from 
the  base.    A  groove  is  sawed   and   then   filed 

1 

pillar  so  that  it  will  stand  uprighl  when 
to  the  base  and  bevel  the  1  tie  ba  ie  and 
feet  as  shown,  (A)  and  (B). 

The  square  frame  for  the  shade  is  made  by 
taking  four  pieces  of  wood  (E)  twelve  inches 

long  and  r's  inch  square,  and  cuttii  gout  a  piece 
at  each  end  of  the  tour  pieces,  half  the  thickness 
of  the  puee.    Then  tit  and  together 
as  a1  (C).    The  four  side  i  i  can  be 
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marked  out  on  the  sheet  of  brass  (D)  and  cut  to 
size.  The  bottom  edge  of  each  side  is  screwed 
to  the  wooden  frame,  at  the  %  inch  flange. 
This  flange  is  drilled  to  take  four  or  five  yi  inch 
No.  4  round  head  wood  screws.  The  brass  edges 
adjacent  to  the  four  sides  have  a  %  inch  flange 
which  is  turned  in,  and  the  sides  are  soldered 

together  along  this  flange  from  the  inside. 
Openings  should  be  cut  in  the  shade  and  can  be 

made  as  shown  or  to  suit  the  maker's  fancy. 
The  outline  should  be  marked  on  the  brass  when 

laying  out  the  four  sides  of  the  shade.  A  series 
of  holes  are  drilled  just  inside  the  line.  When 
each  opening  is  drilled  all  around,  cut  through 
the  holes  with  a  sharp  cold  chisel  and  file  to  the 
line. 

Before  the  shade  is  finally  screwed  to  the 
wood  frame,  it  can  be  bronzed  with  the  following 
mixture:  hydrochloric  acid,  twelve  ounces; 
ferrous  chloride,  one  ounce;  white  arsenic,  one 
ounce.  The  grease  should  first  be  cleaned  from 
the  shade  with  alcohol  or  a  hot  lye  solution, 
using  a  rag  tied  to  a  stick  for  the  purpose.  The 
bronzing  solution  should  be  used  near  an  open 
window  on  account  of  the  fumes  and  can  be 

applied  with  a  clean  rag  tied  to  a  stick.  The 
solution  should  be  mixed  in  a  glazed  earthenware 
or  enameled  iron  dish,  large  enough  to  take  one 
side  of  the  shade.  The  pieces  should  next  be 
lacquered  with  a  colorless  lacquer,  or  failing 
that,  apply  a  thin  coat  of  white,  or  orange,  shellac 
varnish. 

The  supports  for  the  shade  are  made  of  re 
inch  square  rod.  Cut  and  file  the  rods  to  the 
angle  at  which  they  meet  the  sides  of  the  center 
pillar  and  the  under  side  of  the  shade  frame  and 
then  make  two  small  plates  for  each  support  rod. 
Lay  the  plates  flat  on  the  bench  and  solder  a 
plate  on  the  end  of  each  rod.  To  further 
strengthen  the  joint,  drill  a  hole  through  the  end 
of  the  rod  and  through  the  plate  and  rivet  in  a 

piece  of  brass  wire. 
Two  or  three  holes  should  be  drilled  in  each 

plate  to  take  small  round  headed  wood  screws 
to  hold  the  supports  to  the  pillar  and  shade 
frame.  The  supports  are  bronzed  to  match  the 
shade. 

The  windows  in  the  shade  can  be  left  open  and 
a  frosted  globe  lamp  used,  or  white  or  colored 
parchment  paper  may  be  glued  to  the  inside  of 
the  shade.  In  the  lamp  constructed,  white 
opal  glass  was  used.  Triangular  shaped  pieces 
were  cut  slightly  smaller  than  the  inside  of  the 
shade  sides  and  holes  were  drilled  through  the 
corners  of  the  glass  and  corresponding  holes 
through  the  brass  shade,  (D)  and  (B).     Small 

brass  machine  screws  were  passed  through  the 
holes  and  a  nut  on  the  inside  held  them  in  place. 
The  drill  for  the  glass  was  a  flat  drill,  about  % 
inch  in  diameter,  hardened  by  heating  to  red 
heat  and  quenching  in  a  salt  and  water  solution. 
Left  in  this  hard  condition,  it  will  drill  glass 
satisfactorily  with  turpentine  as  a  lubricant  while 
drilling.  The  drill  should  be  frequently  sharp- 

ened. An  ordinary  lamp  socket  fitted  with  a 
short  piece  of  threaded  tube  and  with  either  a  pull 
chain  or  a  switch,  is  clamped  in  the  center  pillar 
when  the  halves  are  put  together  and  six  or 
eight  feet  of  flexible  lamp  cord,  with  a  screw 
plug  to  screw  into  a  chandelier  or  wall  socket, 
is  used  to  make  connection  to  the  lamp.  The 
wood  can  be  stained  with  any  of  the  regular  oak 
stains  and  waxed  or  varnished. 

Two  candlesticks  to  complete  the  set  can  be 
made  as  shown  at  (F).  The  bases  are  formed  of 

two  wooden  pieces  %  inch  thick,  and  of  di- 
mensions shown  by  (G),  and  are  screwed  or 

glued  one  above  the  other.  The  center  pillar 
is  made  of  one  inch  square  material,  tapering 
from  a  point  two  inches  from  the  top  to  J4  inch 
square,  and  is  six  inches  long. 

The  brass  plate  and.  tapering  socket  to  hold 
the  candle  are  made  of  two  pieces  of  No.  14  or 
16  gauge  sheet  brass.  The  holder  is  cut  in  the 
shape  of  a  cross  as  shown  by  (H),  and  after 
cutting  and  filing  to  shape,  the  four  projecting 
pieces  are  bent  up  at  right  angles  to  the  square 
in  the  center,  when  it  should  look  like  (M). 
The  square  flange  (K),  below  the  holder,  is  bent 

up  slightly  along  the  diagonal  lines,  and  can  be 
made  somewhat  saucer  shaped  to  catch  any 
melted  wax.  A  hole  is  drilled  through  the  center 
of  the  plate  and  holder  and  a  wood  screw  holds 
these  to  the  top  of  the  pillar.  The  brass  should 
be  bronzed,  the  same  as  the  reading  lamp,  and 
the  woodwork  stained  and  waxed  also. 

REDUCING  MINERS'  PHTHISIS 
The  management  of  one  of  the  South  African 

Rand  gold  mining  companies  has  decided  to  use 
electricity  throughout  its  mine  and  to  so  install 
the  system  that  it  may  be  employed  in  firing 
blasts.  This  will  allow  the  miners  to  get  away 
from  the  fine  dust  and  bad  air  resulting  from 
blasting,  and,  it  is  hoped,  reduce  the  cases  of 

miners'  phthisis  which  it  is  asserted  is  caused  by 
these  health  destroyers. 

American  electric  incandescent  lamps  are 
being  installed  for  street  lighting  in  Hyderabad, 
India. 
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VACUUM  CLEANER  TANK  FROM 
MILK  CAN 

A  rotary  vacuum  pump  which  can  be  pur- 
chased from  dealers  may  be  employed  as  a 

vacuum  cleaning  outfit  with  a  little  trouble  in 
arranging  a  tank  as  illustrated. 

The  tank  is  made  of  an  ordinary  40  quart  milk 

can  which  may  be  readily  procured  at  the  expense 
of  about  two  dollars.  The  cover  of  this  can  forms 

an  air-tight  tank.  A  round  hole  is  cut  in  the 
cover  and  a  pipe  connection  made  as  shown. 

The  pipe  or  hose 
connecting  the 
tank  with  the 

cleaning  tool  is  at- 
tached at  this  con- 

nection. The  con- 
nection from  the 

can  to  the  pump 
is  made  at  the 
bottom  in  the 
manner  shown. 

This  can  is  to  act 
as  a  screen  and  to 

prevent  the  dust 
and  dirt  from  en- 
therefore    becomes 

Among  some  of  the  interesting  adaptations 
of  such  a  device  are  the  following:  In  paper 
pulp  mills  it  is  employed  to  take  out  nails  or 

Made  Over  Milk  Can 

tering  the  pump,  and  it 
necessary  to  have  a  screen  in  the  can  to  catch 
the  dust  and  dirt.  This  is  provided  for  by 
means  of  a  bag  made  in  suitable  shape  to  set 

in  to  the  can  about  three-fourths  of  the  way  down 
and  to  rest  over  the  neck  of  the  can  in  such  a 
manner  that  the  cover  will  be  drawn  down  over 

the  top,  holding  it  secure.  This  bag  may  be  made 
of  some  material  such  as  canvas,  canton  flannel 

or  silk  bolting  cloth,  depending  on  the  amount 
of  dust  and  dirt  the  cleaner  is  expected  to  handle. 
The  connection  to  the  pump  is  made  by  means 
of  a  pipe  nipple  and  a  union.  The  machine  is 
now  ready  for  operation  after  attaching  a  belt 
to  the  pump  from  a  motor  or  a  line  of  shafting. 

DOES  WORK  OF  HUMAN  FINGERS 

Hand  picking  of  foreign  material  out  of  raw 
material  being  prepared  for  manufacture  is 
expensive  and  not  always  an  effective  method. 
The  illustration  shows  the  use  of  a  magnetic 

pulley  which  automatically  holds  the  iron,  steel 
or  other  substances  subject  to  magnetic  attrac- 

tion against  the  action  of  centrifugal  force,  thus 

allowing  the  non-magnetic  material  to  be  thrown 
forward  onto  one  hopper  and  the  magnetic  sub 
stance  to  fall  off  into  the  rear  hopper  as  the  bell 
passes  away  from  the  magnetic  attraction  of  the 

pulley. 

For  Conveying  A/on  Mggnet/c  Moter/al  - 
Magnetic  Picker 

other  pieces  of  metal  from  wood  chips;  in  gold 
mines,  to  remove  stray  iron  or  steel  and  so 
protect  the  crushers;  in  city  refuse  disposal 
plants,  for  taking  out  corset  stays,  tin  cans, 
buttons,  etc.,  from  the  refuse;  in  paper  plants 
to  remove  metal  buttons,  hooks,  etc.,  from  rags 
used  for  making  paper;  in  sugar  refineries  for 
removing  iron  oxide  specks  from  sugar;  in  coal 
mines  for  removing  hammer  and  pick  heads 
from  coal  passing  to  the  crushers;  in  linoleum 
factories  for  removing  stray  iron  or  steel  pieces 
from  the  ground  cork  before  it  passes  through 
the  high  pressure  rolls. 

EMERGENCY  FUSE 

The  fuses  ussd  in  the  lighting  system  of  one 
of  the  large  office  buildings  in  Milwaukee  are  of 
the  enclosed  type. 

Recently  several  of  these  fuses  blew  out  an  1 
it  was  found  impossible  to  secure  a  fuse  of  the 

proper  size  ex- 
cept by  ordering  j  jjj^ 

direct  from  Hi  ■ 
factory,  which 

occasioned  de- 

lay. In  t  h  e 
meantime  the  Mow istructed  for I  uses  wei 

this  emergency  as  follows; 
The   small    nails  which   hold  ttie  brass 

on   (he  fuse  were  pulled  out,  and  a  piece  of  leal 
wire  with    the   ends    flatten) 

i  ap    io  cap.      The   nails   were  again   dri 

through  flattened  ends  and  into  the  fuse,  hold- 
ing thewire  securely  !■>  the<  aps      W    II    Hbisb. 



Design  for  a  Small  Induction  Motor 
BY  CHAS.  F.  FRAASA,  JR. 

Part  I 

The  accompanying  drawings  illustrate  the 
construction  of  a  self  starting,  single  phase, 
induction  motor  designed  for  operation  on 
110  volts  60  cycles.  The  synchronous  speed 
is  1800  r.  p.  m.,  but  under  full  load  the  speed 
will  drop  to  from  1730  to  1750  r.  p.  m.  On 
full  load,  the  machine  will  consume  about  110 
watts  and  develops  1/15  horsepower. 

The  motor  operates  purely  on  the  induction 

principle.      The   supply   current   is   led   into 

Stator  of  Motor 

stationary  winding  on  the  stator  which  pro- 
duces a  rotating  field  about  a  short  circuited 

rotor,  inducing  in  it  a  current  which  reacts 
upon  the  stator,  producing  rotation.  In  a 
motor  of  this  type,  having  a  short  circuited 
rotor  winding,  the  absence  of  commutator, 

brushes,  and  insulated  windings  on  the  rotat- 
ing element  leaves  little  to  get  out  of  order. 

■  The  induction  motor  consists  essentially  of 
a  rotating  element  and  a  stationary  element 
with  their  windings.  The  primary  winding  is 
placed  on  the  stator  and  the  secondary  on  the 
rotor. 

A  single  phase  motor  with  a  bar  wound 
rotor  will  not  start  without  assistance,  while 
two  and  three  phase  motors  are  self  starting. 
There  are  several  ways  to  make  the  motor 
described  in  this  article  self  starting.  In  the 
method  used,  the  arrangement  imitates  that 
of  a  two  phase  motor.  Two  separate  sets  of 

Copyrigh 

coils  are  wound  on  the  stator,  overlapping 

each  other  as  would  a  two  phase  winding. 

The  winding  is  practically  a,  two  phase  wind- 
ing. The  one  phase  is  wound  with  heavy 

wire  and  is  used  as  a  running  winding.  The 
other  phase  consists  of  many  turns  of  smaller 
wire  and  is  in  use  only  a  few  moments  at 
starting  and  must  be  cut  out  when  the  motor 

is  up  to  speed,  or  it  will  burn  out.  The  differ- 
ence of  resistance  and  inductance  in  the  two 

windings  causes  the  current  in  the  one  phase 
to  lag  sufficiently  behind  that  in  the  other 
phase  to  produce  practically  the  same  effect 
as  would  two  phase  currents  in  the  windings. 
This  type  of  winding  is  known  as  the  split 
phase  winding. 

The  stator,  Fig.  1,  is  constructed  of  a  num- 
ber of  laminae  securely  clamped  together  and 

having  slots  for  the  winding  around  the  inner 

periphery.  The  material  for  the  stator  lam- 
inae is  No.  29  sheet  steel.  Cut  enough  5% 

inch  disks  of  sheet  steel  to  make  a  stack  1% 

inches  thick  when  tightly  compressed.  Then 
get  two  disks  of  %  inch  iron,  having  the  same 
diameter  and  clamp  the  disks  for  the  laminae 

between  them.  Inscribe  a  4-JJ  inch  circle 
on  the  top  disk  and  divide  its  circumference 
into  eight  equal  parts.  This  is  to  locate  the 
eight  holes  (A)  and  (B),  etc.,  which  are 
drilled  with  a  &  inch  drill.  The  holes  (B) 
should  be  counter  bored  on  both  the  top  and 
bottom  plates.  Procure  eight  ̂   inch  rods 
each  four  inches  long  and  thread  each  end. 
Put  these  rods  through  the  holes  in  the  disks 
and  turn  a  nut  on  each  end  allowing  the  rod 
to  project  equal  distances  on  each  side  of  the 
core. 

Using  the  same  centre  that  was  used  in 

locating  the  holes  (A)  and  (B),  Pig.  1,  in- 
scribe two  circles  on  the  top  disk,  one  3|| 

inches  in  diameter,  and  the  other  3  6/16  inches 

in  diameter.  Divide  the  larger  circle  into  24 

equally  spaced  parts  and  at  these'  points  draw radii  to  the  centre.  Around  the  outer  circle 

drill  24  3%  inch  holes  and  at  the  points  lo- 
cated on  the  inner  circle  drill  24  -fs  inch 

holes.  There  will  then  be  24  pairs  of  holes 
914,  by  Chas.  F.  Fraasa,  Jr, 
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around  the  disks.     Each  pair  of  holes  locates 
a  slot. 

The  material  between  each  pair  of  holes, 
Fig.  2,  is  then  cut  out  with  a  chisel  made  for 
this  purpose  and  the  slot  shaped  out.  The 
chisel  for  cutting  the  slots  is  dimensioned  in 
Fig.  2,  (A).  Any  blacksmith  will  make  this 
at  small  cost.  It  may  be  made  of  an  old 

chisel,  or  from 

tool  steel  forg- 
ed to  shape. 

When  grinding 
the  cutting 

edge,  be  careful 
not  to  allow  the 

tool  to  get  too 

hot,  as  this  will 
soften  the  steel. 

If  the  metal  is  too  hard,  the  edge  will  chip  off. 

If  told  what  it  is  to  be  used  for,  the  black- 
smith will  draw  it  to  the  proper  temper. 

At  (B),  Fig.  2,  is  shown  the  two  holes  in 
the  iron  which  form  the  slot.  The  slot  out- 

line shows  the  material  that  is  to  be  cut  away. 
The  finished  slot  is  dimensioned  in  illustra- 

tion (C).  After  the  iron  between  the  holes 
has  been  cut  away,  the  slots  should  be  shaped 
out  with  a  file. 

The  stator  iron  is  clamped  to  the  lathe  face- 
plate by  means  of  the  rods  through  the  holes 

(A),  (B),  etc.,  Fig.  1.  The  rods  are  inserted 
through  the  slots  in  the  faceplate  and  a 
washer  and  a  nut  are  turned  on  each  rod. 
The  outside  is  turned  down  to  a  diameter  of 

5fe  inches  and  the  center  bored  out  to 
3  1/64  inches  in  diameter.  The  slots  should 

be  filled  with  pieces  of  wood  before  the  centre 
is  bored  out,  to  prevent  the  tool  from  tearing 
up  the  teeth.  The  iron  over  the  teeth  is  cut 
away  by  boring  the  heavy  end  plates  to  a 
diameter  of  4^  inches.  Next  remove  the 
stator  from  the  lathe  and  cut  off  the  rods  <B) 
on  both  sides  of  the  core  and  rivet  them  down 

closely.  They  should  come  flush  with  the  sur- 
face, since  the  holes  were  counter  bored.  The 

slots  are  opened  by  a  $j  inch  saw  cut  made 
with  two  or  three  hack  saw  blades  mounted 

side  by  side  in  the  frame.  The  stator  will 
then  appear  as  in  Fig.  1. 

Fig.  3  dimensions  the  finished  bearing 
housing,  of  which  two  are  required.  Both 
housings  are  alike,  so  only  one  pat  tern  need 
be  made.  The  material  for  the  patterns  is 
Vl  inch  white  pine.  Mount  a  wooden  blocfc 
on  the  faceplate  of  the  hit  he  and  on  this  glue 
six  pieces  of  while  pine,  first   gluing  a  piece  of 

heavy  paper  on  the  faceplate  before  gluing 
the  pattern  material  to  it.  This  will  facili- 

tate the  removal  of  the  finished  pattern.  The 
pattern  is  then  turned  inside  and  outside 

The  four  windows  in  the  pattern  are  cut  with 

a  coping  saw.  The  recess  (A;  will  not  be 
turned  in  the  pattern,  but  in  the  finished 
casting.  The  four  bosses  (B)  are  %  inch 

dowels,  %  inch  long,  and  are  glued  in  holes 
drilled  through  the  housing  at  the  places  indi- 

cated. The  hole  in  the  bearing  hub  for  the 

bushing  is  to  be   cored  out.     The  core  print 

Fig.  3.  Finished  Bearing  Housing 

is  dimensioned  in  Fig.  4  at  (E).  This  core 

print  is  glued  in  a  %  inch  hole  drilled  in  the 
bearing  hubs.  One  print  is  required  on  each 
side.  The  base  lugs  (D),  Fig.  3,  are  cut  from 
some  white  pine,  and  glued  into  a  slot  cut  in 
the  pattern  as  shown  by  the  dotted  line,  Fig. 
3.  All  corners  should  be  rounded  out  with 

fillet  or  beeswax.  The  pattern  should  then 
be  sandpapered  well  using  Xo.  0  sandpaper 
and  receive  a  coat  of  shellac  This  will  raise 

the  grain  of  the  wood.  Sandpaper  again,  and 

give  two  coats  of  shellac.  This  completes  the 
pattern  for  the  housing.  Two  castings  will 

be  required. 
When  the  castings  come  from  tlu  foundry, 

clean  them  well  with  a  grinding  wheel,  emery 

cloth,  and  a  (ile.  Chuck  tin"  housing  casting 
in  the  lathe  and  bore  the  hub  oul 

inch  for  the  bushing.  \o\t  mount  the  hous- 
ing on  a  mandrel,  bracing  it  well  and  face 

both   sides  of  the   hub  and   the  bosses.     The 

recess      (A)      on      the      inside      is      turned      f>A 

inches   in   diameter  and    ,'..    inch   deep.     The 
recess  should  be  a  tight  51  over  the  outi 
the  stator  core.    Remove  the  housing  from  the 
lathe  and  drill  the  holes  (E)   in  the  feel  and 

(B),   Pig.  3,  in  the  bosses.     The  holes  in  the 
bosses  are  drilled    ',    in.li  to  i^i  \  .■  ample  allow 



1474 
Popular  Electricity  and  the  World's  Advance 

ance  for  inaccuracies  in  drilling  the  holes  for 
the  clamping  rods  in  the  stator  iron.  This 
will  not  affect  the  centering  of  the  rotor  core, 

Fig.  4.     Grease  Cup  and  Core  Print 

as  this  is  provided  for  by  the  recess  in  the 
housing. 

The  outer  periphery  of  the  stator  and  the 
surfaces  of  the  two  housings  may  be  improved 
by  a  coat  of  black  machine  enamel. 

The  bearings  are  phosphor  bronze  bushings. 
These  are  one  inch  long,  bored  out  to  ̂ g  inch  in 
diameter,  and  then  mounted  on  a  mandrel  and 
turned  down  to  fg  inch  in  diameter.  Drive 

the  bushings  in  place,  and  drill  and  tap  the  % 
inch  hole  (F),  Fig.  3,  for  the  grease  cup.    This 

hole  is  drilled  and  tapped  to  the  bushing. 
Through  the  bushing  it  continues  as  a  fs 
inch  hole  for  the  wick  which  supplies  the 
lubricant  to  the  bearings. 

The  lubrication  is  provided  by  means  of  a 
wick  hanging  in  a  grease  cup.  The  grease 
cup  is  illustrated  and  dimensioned  in  Fig.  4. 

The  body  (A)  of  the  grease  cup  is  made  of  a 
brass  tube  threaded  %  inch,  for  a  short  dis- 

tance on  each  end,  internally.  The  two  caps 

•(B)  and  (C)  are  also  made  of  brass,  and  are 
threaded  to  screw  into  the  part  (A).  The  cap 

(C)  has  a  ̂ g  inch  hole  drilled  through  it  for 
the  wick.  The  wick  has  a  short  piece  of  brass 

spring  wire  coiled  around  and  bound  to  it,  as 
at  (D),  to  force  the  wick  up  against  the  rotor 
shaft.  Soft  grease  should  be  used  in  this  cup. 

(To  be  continued) 

HOT  FIELD  MAGNETS 

When  the  field  magnets  of  a  dynamo  are 

found  to  be  excessively  heated,  they  should 

be  tested  for  faults  in  the  order  given:  (1) 
excessive  exciting  current;  (2)  moisture  in 
field  coils;  (3)  short  circuits  in  field  coils;  (4) 

eddy  currents  in  pole  pieces. 

Charging    Plugs    and    Receptacles 
Standardized 

A  most  welcome  announcement  to  the  elec 

trie  vehicle  industry  and  to  owners  of  ma 

chines  is,  that    charging   plugs   and    recepta 

k   

mensions   shown   in   the   accompanying   table, 
allowing  an  overload  of  50  per  cent  as  well. 

The     outside    contacts    of    the    plugs    and 

k   Mr 

Receptacle: 
Reference  Table  for  Charging  Plugs  and  Receptacles 

CAPACITY A B 

1f6 

C D 

-| 

Tel 

5 

16 

F 

^373
" 

.375 

.435 

.437 

G H 1 J K 

"TT" 

~5~ 

16 

L 

8 

7 

16 

M Machine N N 
Machine 

O 

Sprung 

O P 

4 50  AMP 

16 -§- 1.5_ 

2T6 

1.125 
1.127 1.725 

2. 100 

li 

7 

8 
2 .375 .377 

.437 

.439 

.360 

.365 

.422 .427 

1.123 

1.125 
1.135 
1.140 

1.416 1.421 150  AMP IT 

l£ 

13 

16 

1.4(16 

1.40S 

18 
32 

5 

16 

3 

-:!2 

1.404 

1.406 
2-g- 

cles  in  both  50  and  150  ampere  sizes  have 
been  standardized  and  that  the  National 

Board  of  Fire  Underwriters  have  approved 

such   plugs   and  receptacles   when   of   the    di- 

receptacles  should  be  connected  to  the  pos- 
itive side  of  the  circuit,  the  inside  contact 

to  the  negative  side.  The  terminals  are 
marked  4-  and  —  so  no  mistake  can  be  made. 
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MODERN  WATER  COOLING  TOWER 

This  is  not  a  Japanese  pagoda  but  a  modern 
cooling  tower  and  is  the  outgrowth  of  the  demand 
for  a  cheap  water  supply  for  cooling  purposes. 
Ten  or  fifteen  years  ago  a  cooling  tower  was  a  sort 

of  "  rule-of -thumb  "  affair  and  was  used  only  in 
large  power  plants,  where  a  natural  water  supply 
was  not  available. 

In  former  times  it  was  thought  necessary  to 
install  all  large  power  plants  on  the  bank  of  a 
river  or  lake  where  a  plentiful  supply  of  cooling 

^gs^sg^  water   could  be 

/.       ■- ." ' '!-''  "  ■  „  obtained.  These locations  were 

expensive  and 
were  not  as  a 

rule  advantage- 
ously placed  for 

trolley  car  or 

lighting  service. 

With  the  ad- 
vent of  the  mod- 
ern cooling 

tower,  however, 
the  location  of 

a  power  plant 
may  be  viewed 
from  the  stand- 

point of  cost  of 
ground  and 
c  e  n  t  er  of  dis- 

tribution, the 

becoming     un- 

Cooling  Tower 

water     supply question     of 
important. 

In  the  cooling  tower,  heated  water  from  the 
condensers  is  cooled  so  that  it  may  be  used  over 
and  over  again,  the  only  loss  being  that  due 
to  evaporation,  which  does  not  exceed  from  five 
to  eight  per  cent  of  the  total  quantity  of  water 
circulated  depending  upon  the  location  and  time 
of  the  year. 

In  the  Hart  cooling  tower  the  hot  water  is 
discharged  to  distributing  troughs  placed  at 
intervals  on  a  steel  structure.  This  structure  is 

equipped  with  a  series  of  decks.  Each  deck  is 
equipped  with  cooling  trays  placed  so  that  there 
is  a  free  circulation  of  the  air  between  the  trays, 
which  are  shallow.  The  water  spills  over  the 
sides  through  notches. 

The  question  of  spray  has  been  entirely  cared 

for  by  the  use  of  the  wings  shown  in  the  ill  list  ra- 

tion which  are  known  as  "spray  preventers." 
They  stand  out  at  an  angle  to  the  vertical  and 
also  guide  the  incoming  air  so  that  it  strikes  the 
cooling  surface  at  the  most  efficient  points. 

HEATS  FROZEN  SOIL  FOR  POLE 
DIGGER 

To  dig  holes  for  telephone  poles  in  frozen 
ground  is  a  tedious  and  expensive  operation. 
To  do  the  work  quite  as  quickly  and  cheaply  as 
in  warm  weather,  there  has  been  patented  a 
portable  kerosene  heater  shown  in  the  photo- 

graph. This  device  consists  of  a  complete  kerosene  oil 
burner  outfit  with  tank,  hand  air  pump,  pressure 

gauge,  length  of  hose  and  the  burner  proper  and 
also  a  specially  constructed  hood. 

The  burner  gives  a  large  intense  flame  and 
by  using  the  hood,  confining  the  flame  to  the 
ground  on  the  spot  where  the  hole  is  to  be  dug, 
the  frost  can  be  taken  out  in  a  very  short  time 
at  nominal  cost. 

By  using  this  kerosene  heater  the  poles  can 
be  set  in  just  about  the  same  time  in  cold  as  in 
warm  weather.  The  earth  can  be  put  back  and 
there  is  no  necessity  for  retamping  the  earth 
around  the  poles. 
The  New  York  Telephone  Company  has 

adopted  this  system  and  made  this  equipment 
standard  for  their  use.  Any  laborer  can  easily 

operate  this  device  and  it  can  be  carried  by  one 
man. 

table  Kerosene  Heatc 

It  can  also  be  used  for  other  heating  operations 

such  as  dressing  tools,  straightening  and  ' 
pipe  and  bars,  bra  :ing,  soldei  ing, » 

The  installation  of  ten  L500  lew.  and  two  1000 

kw.  60  cycle  rotary  converters  by  the  Cleveland 
Railway  Company  is  the  largest  60 
converter  installation  in  the  world  and,  a< 
ins;  to  recent  reports,  is  giving  remarkably 
factory  results. 
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COMPOSITE  DETECTOR 

This  detector  is  easy  to  make  and  is  ideal 
for  portable  sets  because  of  its  compactness. 

Procure  a  piece  of  hollow  glass  tubing  three 
inches  long  and  %  of  an  inch  in  diameter.  Then 
cut  two  strips  of  tinfoil  an  inch  wide  and  about 
three  inches  long.  Put  a  piece  of  bare  copper 
wire  in  the  middle  of  each  and  roll  up  tight. 
Take  one  of  the  rolls  and  force  it  into  the  glass 

circuit    and    sounder.     The    set    includes    one 

f1a30Copperwir€^^ 

Silicon  . 

?°'"3»°> 

hhkk  '""rr"
* 

V  Glass  tube 

Composite  Detector 

tube.  Take  a  match  and  compress  the  tinfoil 
tight.  Then  take  it  put  and  do  likewise  with 
the  other  roll  and  leave  it  in.  Now  put  a  piece 
of  silicon  and  iron  pyrites  in  the  tube  and  take 

the  other  roll  and  force  it  gently  against  the  top- 
most mineral.  Connect  up  the  detector  and 

tap  the  glass  tube  until  you  hear  the  signals  the 
loudest.  Carefully  disconnect  and  pour  melted 
sealing  wax  into  each  end. 

Perikon  crystals  of  course  could  be  used  in 

place  of  those  mentioned  and  will  work  well. — 
T.  C.  Kearfott. 

MORSOPHONE 

The  Morsophone  is  a  little  French  device  of 
very  small  cost  which  enables  one  to  learn 
telegraph  receiving  very  quickly.  A  set  of 
flat  pieces  resembling  dominoes  are  used  and 
these  are  made  of  some  insulating  material  and 
carry  metal  plates  on  the  under  side  representing 
dots  and  dashes.  The  upper  side  carries  only 
an  arrow  to  show  the  direction  for  moving  the 
dominoes,  and  it  only  remains  to  move  them 
along  the  box  over  a  double  contact  piece  to 
produce  the  Morse  signals  by  closing  an  electric 

Morsophone  and  Plates 

domino  for  each  letter  or  other  character  of  the 

usual  alphabet. 

WIRELESS  TELEPHONE  FOR  THE 
EXPERIMENTER 

A  simple  system  which  all  amateurs  owning  a 
wireless  station  can  install  with  no  additional 

expense  other  than  a  common  telephone  trans- 
mitter, is  shown  in  Figs,  i  and  2. 

A  current  of  four  amperes  at  1 10  volts,  60 
cycles,  is  connected  by  wires  (A)  and  (B)  to 

primary  (C)  of  a  yi  kilowatt  transformer.  From 

the  secondary  (D),  wires  connect  to  the  termi- 
nals (E)  and  (F)  of  a  micrometer  gap  shown  in 

detail  in  Fig.  2.    This  gap  is  made  by  taking  two 

Fig.  1,     Transformer  and  Micrometer  Gap 

y%  inch,  round  carbon  rods  four  inches  long  and 
placing  a  piece  of  soft  rubber  between  the  ends  of 
the  rods  as  at  (N)  and  then  wrapping  a 

rubber  band  tightly  around  both  the  ends  of  the 
rods  as  at  (O).  The  carbon  rods  are  next  placed 

on  a  flat  piece  of  hard  oak  and  on  either  side  of 
the  parallel  rods  brass  angles  (P)  are  secured  to 

1476 
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the  oak  base  by  screws  (Q).  The  carbon  rods 
(R)  are  normally  H  inch  apart,  but  by  means  of 

screws     threaded    through    the    brass,    adjust- 

ment of  the  carbons  can  be  made  so  that  they  are 
xs  inch  apart.  Since  the  carbons  are  bowed  at 

the  middle,  the  gap  does  not  need  adjustment, 
for  as  soon  as  a  part  of  the  carbon  is  burnt  in  one 

spot,  the  spark  takes  another  spot  along  the 
bowed  carbons,  always  finding  a  new  and  cool  spot 
for  the  spark  to  take  place.  From  the  terminals 

(E)  and  (F),  Fig.  1.,  condensers  (G)  each  made 
of  four  glass  plates  10  by  10  inches,  are  connected 
to  the  primary  (H)  of  an  oscillation  inductance. 
The  aerial  (J)  connects  on  one  terminal  of  the 

secondary  (I)  while  from  the  other  a  wire  passes 
,  through  a  transmitter  of  any  make  and  then  to 

ground  (L).  In  place  of  one  transmitter,  a  num- 
ber may  be  connected  either  in  series  or  parallel. 

The  voice  is  clear  and  distinct  if  the  gap  be- 
tween the  carbons  is  about  ts  inch  and  the  tun- 

ing on  the  primary  and  secondary  of  the  oscilla- 
tion inductance  is  sharp.  Because  of  the  short 

gap  employed,  very  little  insulation  is  needed  and 
the  thinnest  glass  may  be  used  for  the  condensers. 
Talk  in  a  firm  voice  not  closer  than  two  inches 

from  the  mouthpiece  of  the  transmitter.  When 
trying  this  system  out,  put  the  transmitter  up  to 
the  horn  of  a  phonograph  and  take  a  receiving 
set  about  ioo  feet  away  and  listen  in  until  you 

get  the  distinct  speech  or  music. — E.  M.    Xel- 
SEN. 

Constructing     a     Rotary     Non-inductive 
Potentiometer 

Construct  a  box  in  accordance  with  dimensions,       of  the  shank  should  be   A  inch  by  2^  inches 
using  ]4  inch  oak.     Ten  holes  should  be  drilled       long.    The  contact  points  should  be  fg  inch  thick. 

Tf Contact  Points 

Interior  and  Ton  View  of  Rotnry   Potentiometw 

in  the  cover  with  spacing  and   dimensions  as  Turn    an  ift    thread   on   the   lower  ei 
given.  shank. 

The  contact  points  are  turned  from  a  piece  ol  The  resistance  anus  of  the  potentionw  I 

round  brass  :.\s  inch  in  diameter.    The  dimensions  sisl  of  seven  carbon  rod 
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These  rods  are  ordinary  arc 
lamp  carbons.  A  }4-  inch 
hole  should  be  drilled  through 
the  center  of  the  carbon. 
Dimensions  of  the  carbon 
rods  are  shown. 
The  switch  has  a  rubber 

handle  and  a  i|  thread  is 

tapped  on  the  bottom  of 
the  handle.  The  switch 

blade  is  made  of  a  piece  of 
brass  \yi  by  %  inch.  It 
should  be  about  No.  14 

gauge.  The  blade  should  be 
bent  as  shown  and  soldered 
to  the  shank.  The  switch 

is  held  in  place  on  the  cover 
of  the  box  by  a  spring  (B). 

The  spring  (B)  should  be 
fastened  with  a  brass  wood  screw. 

The  carbon  rods  should  be  connected  in  series 

with  each  other,  stranded  wire  being  \ised.  One 
of  the  carbons  should  be  connected  to  binding 
post  (C)  and  the  switch  should  be  connected  to 

binding  post  (D). — Samuel  Cohen. 

Battleship's  Wireless  Room 

SAYVILLE  TO  NAPLES  LATEST  NAVY 
WIRELESS  FEAT 

A  practical  wireless   test   was  conducted  by 
the  Atlantic  battleship  fleet  while  on  its  recent 

'    SN 

X^x// "\^«l  Mm- 

£            *  \ 

W  'i ■■^^SSe^L 
Cage  Mast  Carrying  Aerials  on  Dreadnaught 

cruise  to  various  Mediterranean  ports.  The  test 
first  took  the  form  of  a  competition  between  the 
wireless  officers  on  nine  U.  S.  battleships  when 

each  ship's  apparatus  was  used  both  for  sending 
and  receiving  messages  to  and  from  the  great 
naval  station  at  Arlington,  Va. 

During  the  first  2,000  miles  of  the  trip  all  the 
ships  were  able  to  reach  Arlington,  but  from  then 
on  until  the  fleet  passed  Gibraltar  the  laurels 
went  to  the  radio  force  of  the  dreadnaught 
Florida.  After  leaving  Gibraltar  nothing  more 
was  heard  of  Arlington,  and  later  it  was  learned 
that  Arlington  had  not  again  picked  up  the 
fleet.  It  was  clearly  demonstrated,  however, 
that  Arlington  could  flash  messages  for  3,000 
miles,  which  could  be  caught  by  the  Florida. 

While  at  anchor  in  Naples,  Italy,  nearly  4,500 
miles  from  New  York,  the  wireless  operator  tuned 
his  instrument  to  catch  Arlington.  Much  to  his 
surprise  he  caught,  instead,  press  news  being 
sent  out  by  the  Telefunken  system  station  at 
Sayville,  Long  Island.  Until  the  ship  left  Naples 

for  New  York  nine  days  later  the  operator  re- 
ceived press  news  every  night  from  Sayville. 

The  flashes  were  very  naturally  weak,  but  out  of 
a  500  word  despatch  not  more  than  25  words  were 
lost. 

The  radio  experts  are  unable  to  account  for  the 
fact  that  the  Sayville  station  sends  to  a  greater 
distance  than  the  Arlington  plant.  It  may  be 

because  the  Sayville  station's  tower  is  a  shaft  of 
steel  resting  upon  a  ball  instead  of  the  usual  three 
towers  with  flaring  bases,  and  because  of  the 
greater  length  of  the  antennas,  which  stretch 

around  the  top  of  Sayville's  sending  tower  like 
the  ribs  of  a  gigantic  umbrella. 

The  aerials  of  the  battleships  of  the  Atlantic 
fleet  have  been  raised  about  40  feet,  so  that  now 

they  are  nearly  190  feet  above  the  water's  edge. 
So  high  are  they,  in  fact,  that  the  aerials  and  the 
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supporting  top-masts  must  be  taken  down  when 
the  ships  pass  under  the  Brooklyn  Bridge  en 
route  to  the  navy  yard  at  Brooklyn. 

On  the  trip  a  typhoon  encountered  in  mid- 
Atlantic  rendered  the  use  of  the  wireless  prac- 

tically impossible  for  several  hours.  There  was 

a  great  deal  of  static;  that  is,  electrical  dis- 
turbances which  could  be  heard  in  the  receivers, 

and  many  of  the  ships'  apparatuses  were  rendered 
temporarily  useless  because  of  the  high  wind, 
which  blew  the  aerials  against  steel  parts  of  the 
vessel  and  chafed  the  insulation  from  the  main 

wires;  but  on  the  whole  the  radio  office  of  the 

Navy  Department  is  pleased  with  the  results  of 
the  tests. 

HINTS  ON  BUILDING  RADIO- 
INSTRUMENTS 

Much  of  the  interest  in  experimenting  in 

radio-telegraphy  lies  in  the  making  of  the  in- 
struments. The  most  important  item  in  this 

work  is  patience.  Any  electrician's  scrap  heap 
contains  material  that  may  be  had  for  little  or 
nothing,  which  can  be  carefully  worked  over 
and  made  of  use. 

Hard  rub!  >er  may  be  softened  and  made  pliable 
by  soaking  it  in  very  hot  water.  When  heated 
through  it  may  be  bent  into  the  shape  required. 
Flat  sheets  that  have  warped  out  of  shape  may 
be  straightened  by  soaking  in  hot  water  until 
softened  through,  then  clamped  between  two 
smooth  boards  until  cold.  Rubber  is  easily  cut 

with  any  saw  that  will  cut  "hard  wood  and  the 
edges  may  be  finished  with  a  file  or  sandpaper. 
Holes  can  be  drilled  with  twist  or  fluted  drills. 

Old  photographic  films  make  good  dielectrics 
for  small  condensers,  Brownie  and  pocket  kodak 
films  being  of  convenient  size.  To  clean  off  the 

photo' emulsion,  boil  in  a  pail  of  clean  water  to 
which  a  handful  of  washing  soda  has  been  added. 

Rinse  in  clear  water  and  dry  thoroughly. 
Marble  for  bases  may  be  cut  with  an  old  saw 

and  plenty  of  water  and  the  edges  smoothed  up 
with  a  rasp  or  file.  Holes  can  be  drilled  with  a 
flat  or  twist  drill  kept  wet. 

Zincs  from  old  dry  batteries  may  be  melted 
up  and  cast  into  new  zincs  for  which  molds  can 
be  made  for  any  style  needed.  The  zinc  should 
be  melted  under  a  layer  of  charcoal.  Carbon 
elements  from  dry  batteries  can  be  cleaned  bj 
boiling  in  clear  water  and  may  be  used  singly  or 
in  groups  to  make  bichromate  or  other  batteries. 
The  screws  from  these  carbons  are  very  useful 
in  instrument  building. 

Dip]  ling  condenser  sheets 

they  are  cut  to  shape  and  sriiool  lied  up,  brushing 
off  the  surplus  and  hanging  by  one  cornel  to  dry, 
makes  them  less  liable  to  brush  discharge,  or 
short  circuiting.  The  shellac  should  be  rather 

thin  and  put  on  smoothly.  The  operation  may 
be  repeated  several  times  and  sheets  treated  in 
this  way  may  be  made  up  into  condensers  with 
a  very,  thin  waxed  paper,  giving  high  capacity  in 
small  space. 

If  variable  condenser  sections,  after  the  fixed 
and  movable  parts  are  finally  assembled,  be 
each  dipped  into  rather  thin  shellac  and  then 
dried  and  the  operation  repeated  two  or  three 
times,  better  efficiency  and  less  liability  to  short 
circuiting  will  result.  The  shellac  coating  will 
stand  considerable  wear  and  a  light  contact, 

which  would  render  a  bare  plate  condenser  use- 
less, will  not  affect  for  some  time  one  treated 

in  this  manner. 

To  provide  better  insulation  on  wood  instru- 
ment bases,  use  mica  washers  or  pieces  of  mica 

under  all  binding  posts,  detector  parts,  switch 
points  and  their  clamping  screws,  so  that  no 
metal  rests  directly  on  the  wood.  Under  screw 
heads  use  a  mica  washer  next  tc  the  wood  and  a 

small  metal  washer  on  top  of  it,  so  that  the  screw 
head  will  not  cut  through  the  mica.  Thin  hard 
rubber  may  be  used  in  this  way  also,  but  is  lial  lie 

to  crack  when  pressure  is  applied  to  it  in  tighten- 
ing screws. 

Dectectors  using  a  fine  wire  contact,  such  as 

the  "eat- whisker,"  are  improved  by  using  a  pure 
silver  wire  for  such  contact.  No.  30  or  32  B  &  S 

gauge  can  be  had  at  a  jeweler's  supply  house 
at  about  ten  cents  a  yard. 

Excellent  detector  cups  can  be  made  of  dis- 
charged revolver  and  rifle  cartridge  shells.  Be 

sure  that  the  primer  of  the  cartridge  ha 

exploded,  and  that  there  is  no  powder  left  in 
the  shell.  Drive  out  the  primer  with  a  small 
punch  or  a  nail  and  clean  the  bottom  of  the 
shell  with  a  file  or  sandpaper. 

All  small  metal  parts,  such  as  screws,  washers. 
detector  parts,  switches,  etc.,  on  a  radio  set 
should  be  silver  plated.  The  small  expense  and 
labor  of  the  operation  will  be  well  in  the 

increased  efficiency  and  appearance  o\  the  in- 
strument.— CHAS,  E.  I'i   VR(  i  . 

diell; 

Sometimes,  but   aol   often,   head    phono    re- 
»i\  era   need    the   distance   of  the  di 

[■6m  the  holes  adjusted.     This   can 

\    using  a   sofl    rubber  cushion   l>oi  n 
ip  and    the   rei  ei\  -    •  ase,   turning   the   >  ap 
n    with    mere   oi    less   pressure. 
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A  UNIVERSAL  DETECTOR 

The  amateur  who  makes  his  own  instruments 

— and  incidentally  derives  the  most  knowledge  of 
wireless  telegraphy  from  it — desires  a  high  de- 

gree of  efficiency  and  he  also  wants  his  instru- 
ments to  have  a  business-like  appearance. 

With  this  end  in  view  the  writer  has  designed 
a  universal  detector.  Following  is  a  general 
description  with  drawings. 

Parts  1,  2,  3  and  4  are  made  of  ordinary  brass 

sion  in  the  top  of  Part  8  can  be  made  by  clamp- 
ing it  over  the  ball,  Part  7,  in  a  vise  with  an  iron 

washer  or  nut  between  the  jaws  of  the  vise  and 
the  sheet  brass  to  form  the  brass  around  the  ball. 

S/3Z  Thr 

rw~i¥  q  | t»w? Bs     <°> 
r  32  Thbo  Pcb/ivch <z         firm's. 

/ 

/a 

4 

IS 

A 

a«5«   ' 

IS. 

BrotJ 
/ 

9 

C- 

P 

£_ 

Plug  /Ar-  1 
J_ 3ros£  . 

noV 3 

£L / Hclat/'onalTiibe 5ro« 

The  other  parts,  such  as  the  hard  rubber, 
knurled  head  for  the  adjusting  screw  and  the  hard 
rubber  binding  posts  used  as  clamping  screws, 
can  be  purchased  from  any  good  supply  house. 
The  base  is  of  hard  rubber,  which  can  also  be 

purchased.  Then,  by  lacquering  the  metal  parts 
and  using  hard  rubber  binding  posts,  the  detector 

presents  a  beautiful,  business-like  appearance 
and  is  efficient. 

tubing  and  rod  such  as  may  be  purchased  at  any 
experimenters  supply  house.  The  work  to  be 
done  on  these  parts  is  shown  in  the  detai 
drawings.  It  is  necessary  to  use  care  to  get  them 
dressed  down  so  that  they  will  fit  and  work 
together  smoothly. 

Part  7  is  a  ̂   inch  brass  ball  with  opposite 
sides  dressed  off  so  that  the  flat  faces  so  formed 

will  have  the  diameter  shown  in  the  drawing. 

Use  care  in  getting  these  faces  absolutely  par- 
allel, with  the  hole  through  the  center  of  the  ball 

at  right  angles  to  them,  for  on  this  depends  the 
smooth  action  of  the  detector. 

Parts  8  and  9  are  made,  of  -is  inch  sheet  brass 
cut  and  bent  as  shown.    The  cup  shaped  depres- 

Three  Views  of  Assembled  Detector 

In  case  readers  have  any  trouble  in  construct- 
ing the  detector  or  do  not  clearly  understand  the 

drawings,  the  writer  would  be  pleased  to  hear 
from  them  through  this  Magazine,  and  will 

give  any  aid  desired. - — G.  E.  Rudolph. 
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THE  WIRELESS  LINKS   ALASKA  AND 
SIBERIA 

One  of  the  final  reaches  of  the  habitable  globe 
was  brought  within  the  sphere  of  instantaneous 
electrical  communication  when  there  was  recent- 

ly transmitted  the  first  wireless  commercial 
message  between  Alaska  and  Siberia.  The 
distance  between  the  American  radio  station  at 

Nome  and  the  Russian  radio  station  at  Anadyx 
in  Siberia  is  only  a  few  hundred  miles,  so  that  the 
significance  of  the  event  lies  not  in  the  distance 

traversed  by  the  aerogram  but  in  the  interna- 
tional phase  of  the  exchange  and  in  the  circum- 

stance that  this  is  literally  a  case  of  "farthest 
north"  for  such  uses  of  the  wireless. 

Not  the  least  interesting  feature  of  this  wireless 
spanning  of  Behring  Strait  is  found  in  the  fact 
that  the  communication  passed  between  land 

stations  operated 

by  two  different 

governments  — 
something  that 
was,  in  effect, 

prohibited  by  the 
international 
radio  conference  at 

London  except 

when  special  ar- 
rangements were 

made  for  such 
interchange. 
However,  the 

exceptional  cir- 
cumstances in 

this  particular  case 

justified  the 
smashing  of  pre- 

cedent.  The 

Russian  govern- 
ment was  very 

anxious  to  com- 
municate with  a 

Russian  warship, 

and  having  failed 
to  reach  the  vessel 

through  its  own  channels  of  communication 

appealed  to  the  United  States  government. 
The  message  was  transmitted  from  St.  Peters- 

burg across  the  Atlantic,  thence  across  this  conti- 

nent and  finally  to  Alaska,  whence  it  passed  from 
Nome  to  the  Russian  government  station  at 
Anadyx  and  was  then  sent  to  the  cruiser. 
Incidentally  it  may  afford  a  valuable  alternative 
route  to  Europe  should  an  emergency  ever  arise 
to  interrupt  trans-Atlantic  communication. 

The  wireless  outpost  at  Nome  is  the  most 
westerly  of  the  ten  radio  stations  in  Alaska 
established  and  operated  by  the  Signal  Corps  of 
the  United  States  Army.  The  Nome  station  is 
accounted  the  most  powerful  of  the  chain  which 
serve  to  keep  communication  open  along  the 
Alaskan  coast  and  up  the  Yukon.  On  occasion 
it  has  transmitted  messages  a  distance  of  more 
than  1800  miles  or  several  times  the  distance 

from  Alaska  to  Siberia.  Within  the  past  year  or 
so  the  capacity  of  the  Nome  station  has  been 
materially  increased  by  the  installation  of  new. 

up-to-date  equipment.  The  ten  kilowatt  radio 
set  formerly  in  use  at  Nome  was  transferred  to 
Nulato,  an  inland  point  where  a  new  station 
was  established  and  Nome  was  provided  with  a 
new  ten  kilowatt  set  of  the  latest  Telefunken, 
quenched  spark  type. 

With  the  more  powerful  apparatus  at  Nome 

and  the  additional  station  at  Nulato,  the  Unit- 
ed States  has  a  cordon  of  wireless  stations 

extending  entirely  across  Alaska  from  the 
Canadian  boundary  to  Norton  Sound,  and  this 

can  be  depended  upon  to  maintain  communica- 
tion when  accidents  or  other  causes  interfere 

with  communication  on  land  lines.  Interrup- 
tions to  radio  communication  have  been  almost 

unknown  in  Alaska  of  late.  Last  year  the  total 
interruption  on  the  entire  Alaskan  system  (due 
to  breakage  of  machinery)  aggregated  less  than 
two  days.  Four  operators  are  stationed  at  Nome, 
but  here,  as  elsewhere  in  Alaska,  the  officials 
have  found  it  I  heir  mosl  vexatious  problem 
to  secure  a  complement  of  qualified  radio 

operators  to  maintain  the  station  in  a  higl 

of  efficiency.    In- deed, th< 

s  y  st  e  m inities 

which  should  not 

- 

ployment. 



On  Poiuphsuye  Subjects 
Dr.  Langmuir  and  the  New  Lamp 

Disturbing,  indeed,  are  the  losses  which  take  place  between  the  coal  pile 

and  the  glow  finally  produced  in  the  filament  of  a  lamp.  Under  average  con- 
ditions scarcely  one  per  cent  of  the  energy  of  the  fuel  actually  appears  as 

light.  Anxious  then  are  scientists,  engineers,  business  men  to  accomplish  any- 
thing which  will  in  a  measure  close  up  the  existing  gap.  Every  little  step 

toward  that  end,  in  the  design  of  lamps  and  machinery,  or  in  operating 
methods,    is    greeted    with    enthusiasm. 
Two  or  three  years  ago,  when  the  tungsten  lamp  became  a  commercially 

established  fact  people  said,  "How  wonderful!  How  much  better  is  interior 
illumination,  how  different  and  how  much  more  brilliant  are  electric  signs  now 

from  what  they  used  to  be!"  Engineers  and  electrical  men  exclaimed:  "At  last 
— what  we   had  hoped   for — one   watt  per  candlepower ! " 

And  now  science  has  once  more  come  forward  and  at  one  stroke  cut  that 

one  watt  per  candle  down  to  one-half  watt  per  candle.  In  other  words,  for 
a  given  amount  of  electricity  twice  as  much  light  has  been  produced  as  ever 
before.  This  has  been  accomplished  in  what  is  known  as  the  nitrogen-filled 
lamp,  as  announced  in  the  December  issue  of  this  magazine  and  more  fully 
described  in  this  issue  by  Mr.  C.  V.  Ferguson.  True  it  is  that  the  lamp  has 
been  made  only  in  large  sizes,  as  yet— 2,000  candlepower,  suitable  for  street 
lighting  and  very  large  interiors.  But  nevertheless  it  is  a  notable  advance  and 

it  is  not  to  be  doubted  that  eventually  smaller  units  of  equal  or  greater  efficiency 
will  be  produced. 

Intimately  connected  with  this  latest  achievement  is  the  name  of  Dr.  Irving 
Langmuir,  a  young  man  only  32  years  of  age,  to  whose  research  work  it  may 
be  chiefly  attributed. 

And  the  development  of  this  new  lamp  is  but  another  proof  that  inventive 
genius  is  not  dead  in  this  country  and  that  not  all  resultful  research  is  car- 

ried on  across  the  water,  although  some  pessimists  would  have  it  so. 
Dr.  Langmuir  is  an  American,  born  in  Brooklyn.  His  early  education  was  ob- 

tained here,  although  as  a  youth  he  studied  three  years  in  Paris,  where  he  had 
gone  with  his  parents  to  live.  He  came  back  to  the  United  States,  hoAvever, 

for  his  college  course,  at  Columbia  University— taking  his  doctor's  degree  later 
at  the  University  of  Gottingen,   Germany. 

But  his  real  work  in  developing  fhe  new  lamp  was  done  after  1909,  when 
he  entered  the  research  laboratory  of  the  General  Electric  Company,  and  in 
him,  as  an  American  product  and  an  American  producer,  his  countrymen  may 
well  take  pride. 
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Sficrt  Circuits 
"I  hev  come  to  tell  ye,  Mrs.  Malone,  that 

your  husband  met  with  an  accident." 
"An'  what  is  it  now?"  wailed  Mrs. 

Malone. 

"He  was  overcome  by  the  heat,  mum." 
"Overcome  by  the  heat,  was  he?  An'  how 

ilid  it  happen?" 
"He  fell  into  the  furnace  over  at  the 

foundry,   mum." 

The  seedy  individual  (who  lias  come  up 

just  after  the  rescue) — "Are  you  the  cove 
wot   'as  just  pulled  my  boy  aht  o'  the  sea?" 

The  other  (modestly,  after  effecting  a  very 

gallant  rescue) — "Yes,  my  friend,  but  that's 
quite  all  right — don't  say  any  more  about  it." 
"Orl  right?  It  ain't  orl  right!  Wot 

abaht    'is  bloomin '   'at?" 

A  German  farmer  near  Fort  Wayne  lost  his 
horse  and  went  to  the  newspaper  office  to 
advertise  for  it.  The  editor  asked  him  what 

he  wanted  to  say. 

"Yust  put  vat  T  told  you,"  replied  the 
man.  "One  nite,  the  udder  day  about  a 
month  ago  I  heard  me  a  noise  by  the  frunt 
middle  of  de  pac  yard  which  did  not  use  to 
be.  So  I  jumps  the  ped  oud,  run  mit  der 
door  and  ven  I  see  I  finds  my  pig  gray  iron 
marc  he  was  tied  loose  and  runnin  mit  der 

stable  off.  Whoever  prings  him  back  shall 

pay  $55  reward." 

"Hoy,  there,  boy!"  said  the  traffic  cop  to 
a  gamin  who  was  puffing  on  a  cigar  stump, 

"what  brand   is  that  you're  smoking?" 
"Robinson  Crusoe,"  replied  the  youngster. 
"That's  a  now  one  on  me,"  admitted  the 

policeman  ;  "  \\  here  do  you  gel    'em  ' ' ' 
"In  the  gutter;  where'd  you  suppose?" 

returned  the  boy,    "  Wasn't  Robinson  Crusoe 

Patron  (who  has  waited  fifteen  minutes  for 

his  soup  J — "Waiter,  have  you  ever  been  to 

the  Zoo?" 
Waiter — ' '  No,   sir. ' ' 

■  Patron — "Well,   you    ought   to   go.      You'd 

enjoy  watching  the  tortoises  whiz  past." 

She — "I  saw  you  in  a  swell  touring  ear  this 

afternoon. ' ' He — "Yes,  that  was  some  automobile,  50 

horsepower. ' ' She — "But  you  seemed  to  have  a  hard  turn- 

getting  up  the  hill." He— "Well,  49  of  the  horses  died  when 

they  saw  the  hill. " 

A  gentleman  playing  golf  with  a  clergyman 

who  constantly  missed  his  stroke  was  aston- 

ished to  hear  him  ejaculate  "Assuan!"  every 
time  he  made  an  especially  bad  mistake.  At 
the  end  of  the  game  the  layman  asked  the 
clergyman  what  he  meant  by  saying 
•  •  Assuan.  " 

"Well,  my  friend,"  said  he,  "Assuan  is  OD 

the  Nile,  and  the  biggest  dam  in  the  world." 

One  of  Bert  Taylor's  meal  tickets  "made 
the  line"  with   the   following: 

"Sir:  While  I  was  trying  to  gel  Mr.  M.,  a 

German,  on  the  phone  today,  carpenters  were 
erecting  a  wooden  partition  mi  i he  office. 
Mr.  M.  could  not  understand  a  word  I  was 

saying,  and  in  disgnsl  he  said,  'l  can'l  hear 

uottings  but   hittings. '  " 

Mrs.    Clarke   came   running   hurriedly    into 

her    husband  '-    office    one    morning. 

"Oh,   I'ich."  she  cried,  as  she  gasped   for 
ircai  h.     "I  dropped  mj   diamond  ring  o 

finger,  and  I  can  't  find  it  anyw  here. " 
••  h  »s  all  right,  Bess,"  replied  Mr.  Clarke. 

••  l  ,  ame  across  it  in  my  trousers  p 
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li  would  bean  impossibility  f 

the  victim  1o  turn  over  " 
'and^o-fo  sleep  a^ain  fas  with 
an  Qrdinsrq  alarm  clock)  —  I  hi  > . 
device  h  sureto  become  very  popular 
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